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Overview of the Program 

 

08 November 2016, Tuesday: 1200-1300 

Session – I  

[Keynote Speeches] 

 

Keynote 1: Dr. Chiji Ojukwu 

      African Development Bank 

Keynote 2: Mr. Ed Seguine 

      Guittard International, USA 

Session – II  

[Keynote Speeches] 

Keynote 3: Boosting the competitiveness of Nigeria’s cocoa sector  

                   through web-working 

 

                   Prof. Malachy Akoroda 

          CRIN; University of Ibadan, Nigeria 

Keynote 4: Livelihoods diversification and labour: A case study of  

                   the cocoa sector of Ghana 

  

                  Dr. Rita Owusu-Amankwah 

          SED Consult 
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09 November 2016, Wednesday: 0830-1100 

Session – III: Genetic Resources, Breeding and Genomics 
[Plenary Session] 

 
Keynote: The Cocoa Plants Propagation or ELEPHANT Project 

                Arthur Tapi 
       Nestlé R&D Abidjan 

 
OP-1.1:  True-to-type fingerprinting: Implications towards cocoa  

               and chocolate economy and sustainability 
Ranjana Bhattacharjee1*, Nene Akwetey-Kodjoe2, Olivier 

Sounigo3, Francis Padi4, Festus Olasupo5, Ives Bruno 
Efombagn6, Mathias Tahi7, Desire Pokou7, Stephan Opoku4, Abu 

Dadzie4,  Anna Muyiwa5, Peter Aikpokpodion8, Honorine Brigitte 
Guiraud7, Komivi Amitafe9 and Sona Ebai2 

 

1International Institute of Tropical Agriculture, Ibadan, Nigeria; 
2World Cocoa Foundation, Ghana; 3IRAD, Cameroon; 4Cocoa 

Research Institute of Ghana, Ghana; 5Cocoa Research Institute 
of Nigeria, Nigeria; 6CIRAD, Cameroon; 7CNRA, Cote d’Ivoire; 
8University of Calabar, Nigeria; 9ITRA, Togo 
  

OP-1.2:  Use of modern Biotechnology as a way of alleviating the  
              supply of quality planting materials among cacao  

              smallholder farmers in Cote d’Ivoire 
 Kahia Jane1*, Siaka Kone1 and Georges Ngoran1 Lucien Diby1 

Jean Claude Nzi 12and Kouamé Christophe1 
 

 1World Agroforestry Centre (ICRAF) Côte d’Ivoire Country 
Program Cocody Mermoz, Abidjan, Côte d’Ivoire; 2Université 

Félix Houphouët-Boigny, Abidjan, Côte d’Ivoire, UFR 

Biosciences, 22 BP 582 Abidjan, Côte d’Ivoire. 
 

OP-1.3:  Verification of genetic integrity and diversity of Nigerian  
              cacao collection through SNP: providing guide to proper  

              cacao field genebank management   
Festus O Olasupo1, Anna A Muyiwa1, Daniel Adewale2, Peter O 

Aikpokpodion3, Ranjana Bhattacharjee4, Dapeng Zhang5, Juan-
Carlos Motamayor6 and Ray Schnell6 

 
1 Cocoa Research Institute of Nigeria, Ibadan, Nigeria; 2 Federal 

University of Oye-Ekiti, Ikole-Ekiti Campus, Nigeria; 3 University 
of Calabar, Calabar, Nigeria; 4 International Institute of Tropical 

Agriculture, Ibadan, Nigeria; 5 USDA-ARS, Beltsville, MD, USA; 6 

Mars Inc., Hackettstown, NJ, USA 
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OP-1.4:  Use of grafting for production of quality planting  

              materials for rehabilitating old Cacao (Theobroma cacao  
              L.) orchards in Côte d'Ivoire    

N’Zi Jean-Claude
1,2

, Kahia Jane
1

, Diby Lucien
1

, Kouassi Jean-

Luc
1

, Bene Kouadio1 Kouassi Koffi Daouda1 and Kouamé 

Christophe1 

 
1

World Agroforestry Centre (ICRAF), Côte d’Ivoire Country 

Program, Cocody Mermoz, Abidjan, Côte d’Ivoire; 
2Université 

Félix Houphouët-Boigny, Abidjan, Côte d’Ivoire, Côte d’Ivoire 
 

 

09 November 2016, Wednesday: 1100-1400 
Session – IV: Pests, Diseases and Risk Mitigation  

[Plenary Session] 
 

Keynote:  Cocoa swollen shoot virus in West Africa comprises a     
                 complex of species with variable genome and conserved  

                 protein domain arrangements 
   Judith Brown 

 
        University of Arizona, USA 

 
OP-2.1:    Cacao Swollen Shoot Virus - Finding and perspectives  

                for controlling its spread  
                Cilas Christian, **ORO Franck, *MULLER Emmanuelle 

                 

                *Cirad, TA A106, Domaine International de Baillarguet, 34398,  
                Montpellier Cedex 5, France 

                ** Projet V4C (Vision for Change), MARS Inc. Sustainable  
                Cocoa Communities in Côte d'Ivoire 08 BP 2823 Abidjan 08,  

                Côte d’Ivoire 
 

OP-2.2:  Companion tree species affect the spread of the Cocoa  
              Swollen Shoot Virus disease (CSSVD) in cocoa  

              agroforestry systems in South-West Cote d’Ivoire 
Lucien Dibya, Marie-Paule N’Guessana, Jane Kahiaa, Ermias 

Aynekulub, H. Bisseuleab, Christophe Kouaméa, Keith Shepherdb 

 
aWorld Agroforestry Centre (ICRAF) Côte d'Ivoire Country 
Programme 08 BP 2823 Cocody – Avenue Jean Mermoz Abidjan, 

l.diby@cgiar.org 
bWorld Agroforestry Centre (ICRAF),  United Nations Avenue, 

Gigiri , PO Box 30677, Nairobi, 00100, Kenya . 
K.shepherd@cgiar.org 

mailto:l.diby@cgiar.org
mailto:K.shepherd@cgiar.org
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OP-2.3:  Research trends in integrated management of major  
              cacao diseases and future prospects in Nigeria 

Adedeji, A.R., Agbeniyi, S.O., Adeniyi, D.O., Orisajo, S.B., 
Okeniyi, M.O. and Dongo, L.N.  

 
Plant Pathology Section, Crop Protection Division, Cocoa 

Research Institute of Nigeria, PMB 5244, Ibadan, Nigeria. 
 

OP-2.4:  Insights into population genomics of Phytophthora  
              megakarya: a prerequisite to developing a durable  

              resistance to Phytophthora pod rot of cocoa 
Oluwaseun Olawale  Kolawole1 and Erica Megan Goss2 

 
1Plant Pathology Section, Cocoa Research Institute of Nigeria, 

Ibadan, Nigeria 
2Department of Plant Pathology, University of Florida, USA 

 

09 November 2016, Wednesday: 1400-1800 
Session – V: Climate Change and Resilience  

[Plenary Session] 
 

Keynote: Climate-smart intensification needs and tools for West-  
                Africa’s cocoa systems 

   Piet van Asten, Richard Asare, Issaka Abdulai, Christian   
   Bunn, Stephanie, Daniels, Ken Giller, Sophie Graefe,  

   Emmanuel Kassin, Lava Kumar, Peter Laderach, Mark Lundy,  
   Christian Mensah, Sander Muilerman, Martin Noponen, Amos  

   Quaye, Manuele Tamo, Willem-Albert Toose, Philippe Vaast  
   and Laurence Jassogne 

    

   International Institute of Tropical Agriculture 
 

OP-3.1: Cocoa system productivity and response to severe  
             drought along climate suitability gradient in Ghana 

             Issaka Abdulai1, Laurence Jassogne2, Roetter Reimond1, Asare  
             Richard3, Graefe Sophie4, Dalaa Alasan Mustapha3, Piet Van  

             Asten2, Vaast Philippe5  
 

                 1Georg-August-Universität Göttingen, Crop Production Systems in  
            the Tropics 
                 2International Institute of Tropical Agriculture (IITA), Kampala,  
            Uganda 
                 3International Institute of Tropical Agriculture (IITA), Kampala,  
            Uganda   
                 3Centro Internacional de Agricultura Tropical (CIAT), Nicaragua, 
                 4Georg-August-Universität Göttingen, Tropical Silviculture and  
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            Forest Ecology 
                5CIRAD, Montpellier, France and ICRAF, Nairobi, Kenya 
OP-3.2:  Canopy cover of shade trees improves on-farm cocoa  

               yields in two regions in Ghana 
 Richard Asare1, Bo Markussen2 Rebecca Ashley Asare3,5, 

Gilbert Anim- Kwapong4, Anders Ræbild6  
 

1International Institute of Tropical Agriculture, P.O. Box L-56, 
Legon, GHANA; 
2Laboratory of Applied Statistics, Department of Mathematical 
Sciences, University of Copenhagen, Universitetsparken 5, DK-

2100 Copenhagen OE, DENMARK 
³Nature Conservation Research Centre, P.O. Box KN 925, Accra, 

GHANA;  
4Cocoa Research Institute of Ghana, PMB, KIA, Accra, GHANA;  
5Forest Trends, 1203 19th Street NW, 4th Floor, Washington,  

D.C. USA 
6Department of Geosciences & Natural Resource Management 

University of Copenhagen - Denmark Rolighedsvej 23 DK-1958 
Frederiksberg C- Copenhagen, DENMARK 

  
OP-3.3:  Developing cacao agroforestry systems for a sustainable,  

              diversified production in Nigeria 
              Oloyede, A.A., Adedeji, A.R., Famaye, A.O., Olaniyi, O.O.  

              Akanbi, O.S.O and Shittu, T.R. 
               

              Cocoa Research institute of Nigeria, CRIN, PMB 5244, Idi- 
              Ayunre, Ibadan, Nigeria   

 
10 November 2016, Thursday: 0830-1100 

Session – VI: Markets, Institutions, Policies and Value Chain  

[Plenary Session] 
 

Keynote:  
Anant Patil 

OLAM Cocoa 
 

OP-4.1:  Challenges of agro-input supply to farmers: The requisite  
               for improved cocoa production in Nigeria 

Agbongiarhuoyi, A.E., Uwagboe, E.O., Famuyiwa, B.S. 
Olubamiwa, O. and Agbebaku, E. E.O. 

 
Cocoa Research Institute of Nigeria (CRIN), P.M.B. 5244, Idi-

Ayunre, Ibadan Nigeria 
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OP-4.2:  Cocoa cooperatives finance in Cameroon 

Léopold Nanga1, Maguy Belobo1, James Ojong1, William 
Fotseu1 

 
SNV Netherlands Development Organisation  

 
OP-4.3:  Cocoa farming in Cameroon – baseline assessment of  

               production practices and constraints, yields, household  
               structure and income 

 Maria Geitzenauer1, Rachid Hanna Ewane1, Lilian Nkengla1,  
 Adolph Kemga1,    

 Ame Schuffffenhaur2, Maguy Belobo Mbia 3 

 

1 International Institute of Tropical Agriculture (IITA) Cameroon,   

 P.O. Box 2008 (Messa), Yaoundé, Cameroon 
  m.geitzenauer@cgiar.org 
2ProCISA Project Coordination, Bureau régional à Yaoundé, 
Quartier Omnisports, Rue 1 579, B.P 7814 Yaoundé, Cameroun; 

arne.schuffenhauer@giz.de 
3Netherlands Development Corporation (SNV), P.O.Box 1239, 

Yaoundé, Cameroon; mbelobombia@snvworld.org 
 

OP-4.4:  Increasing Market Access for Nigerian cocoa 
Olusegun Awolowo 

 
Nigerian Export Promotion Council, Abuja, Nigeria  

 
 

10 November 2016, Thursday: 1100-1400 

Session – VII: Rehabilitation and Intensification 
[Plenary Session] 

 
Keynote: Integration of research to develop a decision support  

                framework for the rehabilitation and sustainable  
                intensification of cocoa production on small holder farms 

                Edwad Kumah, Nimogon Guy-Abel Silue, Edmund Omane,  
                Eamon Haughey, Nicholas C. Cryer* 

   
  Mondelez International 

 
OP-5.1: Sustainable cocoa intensification to enhance productivity,  

             income, and environmental services 
             Rachid Hanna1, Nathalie Ewane1, Adolph Kemga1, Francis  

             Silatsa1, Hermine, Mahot1, Maria Geitzenauer1, Denis Sonwa1,2,  

             and Maguy Belobo Mbia3  

mailto:m.geitzenauer@cgiar.org
mailto:arne.schuffenhauer@giz.de
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                  1International Institute of Tropical Agriculture (IITA) Cameroon,  
            P.O. Box 2008 (Messa), Yaoundé, Cameroon, r.hanna@cgiar.org; 

            2International Center for Forestry Research, Yaoundé,   
            Cameroon; 
                   3Netherlands Development Corporation (SNV), P. O. Box 1239,  
            Yaoundé, Cameroon, mbelobombia@snvworld.org 

 
OP-5.2:  Assessing rehabilitation efficiency for degraded cocoa  

              (Theobroma cacao L.) farms in Cote d’Ivoire  
Christophe Kouame1, Bene Yeboi1, Mahias Tahi2, Stephane 

Diomande1, Jane Kahia1 and Lucien Diby1 
 

1World Agroforestry Centre, Abidjan, Cote d’Ivoire  
2Centre National de Recherche Agronomique, Abidjan, Cote 

d’Ivoire 

 
OP-5.3:  Effects of post-harvest practices on the prevalence and  

              high incidence of sterigmatocystin in cocoa beans from  
              three agro- ecological zones of Nigeria  

Aroyeun S.O1., Michael Sulyok2, Rudolf Kriska3 
 

1Cocoa Research  Institute of Nigeria, PMB, 5244, Ibadan 
2, 3Center for Analytical Chemistry, Department of 

Agrobiotechnology (IFA-Tulln), University of  Natural Resources 
and Life Sciences, Vienna, Konrad Lorenzstr. 20, A-3430 Tulln 

 
 

10 November 2016, Thursday: 1400-1600 
Session – VIII: Empowering youth and women; Enhancing 

                          knowledge exchange 

[Plenary Session]  
 

Keynote: Climate change and crop life cycle in cocoa production;  
                youth and gender related issues in cocoa 

  Simon Bassanaga  
  

  CONACFAC, Cameroon 
 

OP-6.1:  Youth, cocoa and public-private partnership: a  
              sustainable business opportunity 

              Frederick Schreurs 
               

              IITA, Ibadan, Nigeria 
 

 

 

mailto:r.hanna@cgiar.org
mailto:mbelobombia@snvworld.org
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OP-6.2:  Melting the icebergs: mainstreaming Nigerian youths into  

              cocoa production  
Famuyiwa, B. S., Oduwole, O. O., Uwagboe, E. O., 

Agbongiarhuoyi, A. E., Adebiyi, S., Abdulkarim, I. F. and 
Williams, O. A.  

 
Cocoa Research Institute of Nigeria (CRIN), P. M. B. 5244, Idi-

Ayunre, Ibadan, Nigeria  
 

OP-6.3:  Key determinants of women’s involvement in cocoa  
              production – a comparative analysis of the factors  

              motivating women’s participation in cocoa and food crops  
              in Cote d’Ivoire  

              Patience Akwen Nambo and Dieu Ne Dort Njankoua Wandji 

 
World Cocoa Foundation 

 
Poster Presentations 

PP-01:   Cocoa germplasm conservation in Nigeria 
Ajiboye, T.O., Aladele, S.E.,   Olosunde A.A. and Ojo A. O. 

 
National Centre for Genetic Resources and Biotechnology 

(NACGRAB), Moor Plantation, Ibadan, Oyo State, Nigeria. 
 

PP-02:   Molecular diversity of cacao swollen shoot virus in Nigeria 
              Lelia Dongo1, Nomatter Chingandu2 and Judith Brown2  

 

1Cocoa Research Institute of Nigeria, Ibadan, Nigeria 
2University of Arizona, Tucson, Arizona 

 
PP-03:   Cacao swollen shoot virus and its biological vectors in  

              Nigerian cacao 
Ekemini Oboka, Andy Wettena and Joël Allainguillaumeb 
 

aSchool of Agriculture, Policy and Development, University of 

Reading, Reading, U.K. 
bDepartment of Biological, Biomedical and Applied Sciences, 

University of the West of England, Bristol, U.K. 
 

PP-04:   Promotion of Cacao plantation in Nigeria  
Michael A. Oke  

 
Adedotun Oke Foundation ,Plot 232 Kaida Road Old Kutunku 

Gwagwalada, Federal Capital Territory, Abuja , Nigeria  
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PP-05:   Introducing soybean as a diversification options to  

              address food and nutrition security for cocoa smallholder  
              household in Côte d’Ivoire 

N’Zi Jean-Claude1,2*, Kahia Jane1, Koua Ahossi Patrice2, 
N’Guetta Assanvo Simon-Pierre2 Lucien Diby and Kouamé 

Christophe1 
 

1World Agroforestry Centre (ICRAF) Côte d’Ivoire Country 
Program Cocody Mermoz, Abidjan, Côte d’Ivoire. 
2Université Félix Houphouët-Boigny, Abidjan, Côte d’Ivoire, UFR 
Biosciences, 22 BP 582 Abidjan, Côte d’Ivoire. 

 
PP-06:   Diversifying income sources and improving carbon stocks  

              in cocoa-based agroforests: a study of potential models  
              for intensifying associated trees in cocoa farms in  

              Cameroon. 

Yemefack, M.1, A.J. Ngoumtsa-Jiomo1, M.L. Avana Tientcheu2, 
N. Ewane-Nonga1 and R. Hanna1 
 

1 IITA Cameroon, Yaounde 
2 FASA, University of Dschang  

 

PP-07:  Investigation on entomopathogenic fungi and  
             hymenopteran parasitoids to control mirids on cocoa in  

             Ghana 
             Douro Kpindou, O. K.1, Cyriaque Agboton1, Richard Adu- 

             Acheampong2, Sander Muilerman3 Manuele Tamò1 
 

                 1International Institute of Tropical Agriculture, 08 BP 0932,  
             Cotonou, Benin 
                 2Cocoa Research Institute of Ghana, P. O. Box 8, New Tafo,  

              Ghana 
                 3International Institute of Tropical Agriculture, CSIR-INSTI,  

             Airport Residential Area, PO Box M32, Accra, Ghana 
 

PP-08:   Development of biopesticides for cocoa mirid control 
Hermine Mahot1,2, Rachid Hanna1, Gertrude Membang1, Didier 

Begoude2, and Leïla Bagny-Beilhe3 
 
1International Institute of Tropical Agriculture (IITA) Cameroon, 
P.O. Box 2008 (Messa), Yaoundé, Cameroon, 

r.hanna@cgiar.org; 2International Center for Forestry Research, 
Yaoundé, Cameroon;  
3Centre de Coopération Internationale en Recherche 
Agronomique pour le Développement (CIRAD), Yaoundé, 

Cameroon. 

 

mailto:r.hanna@cgiar.org
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PP-09:   Development and performance evaluation of a cocoa pod  

              splitting machine 
Ale, M. O and Ologunagba, F. O 

 
Department of Agricultural & Bio-Environmental Engineering 

Technology, Rufus Giwa Polytechnic, Owo, Ondo State, Nigeria. 
 

PP-10:   Performance of Nigerian cocoa (Theobroma cacao L.)  
              collections in India in arecanut based cropping system  

S. Elain Apshara  
 

ICAR- Central Plantation Crops Research Institute (CPCRI)  
Regional Station, Vittal, Karnataka- 574 243 

 

PP-11:   Cocoa management, Indigenous knowledge and carbon  
              sequestration in cocoa agro forest of South West  

              Cameroon 
Nathalie Ewane Nonga1&2, Denis Sonwa3 and Rachid Hanna1. 

 

1International Institute of Tropical Agriculture, Alternative to 

Slash and Burn (ASB), IITA-Cameroon, PO Box 2008 (Messa) 
Yaoundé-Cameroon Email: nathewane@yahoo.fr 
2Département de Biologie et Physiologie Végétales (BPV), 
Faculté des sciences, Université de Yaoundé I, Yaoundé-

Cameroun 
3Centre for International Forestry Research (CIFOR)-Cameroon.  

 
PP-12:   Carbon dynamics in cacao agroforestry plantations setup  

              after forest or savannah: a chronosequence analysis in a  

              forest-savannah transition zone in Cameroon 
Nijmejer, A.1,2 , Harmand J.M.3,4 , Bouambi, E.2 , Lauri P.E.5 , 

Saj S.1 
 

1CIRAD, UMR System, Montpellier, France   
2IRAD, Yaoundé, Cameroon 
3CIRAD, UMR Eco&Sols, Montpellier, France 
4ICRAF (World Agroforesty Centre), Yaoundé, Cameroon 
5INRA, UMR System, Montpellier, France 

 

PP-13:   Effects of shade regimes and varying seasons of irrigation  
               on survival, developmental pattern and yield of field  

               grown cacao (Theobroma cacao) 
Famuwagun Idowu Babadele and Samuel O. Agele 

 

mailto:nathewane@yahoo.fr


Program and Book of Abstracts 11 
 

Department of Crop, Soil and Pest Management, Federal 

University of Technology Akure. 
 

PP-14:   Rehabilitation of cacao plantation for sustainable  
              production in Nigeria: The past, present and future 

Adeyemi, E.A., Oloyede, A.A., Famaye, A.O., Ugioro, O and 
Idirisu, M. 

 
Cocoa Research Institute of Nigeria, P.M.B. 5244, Ibadan, 

Nigeria. 
 

PP-15:   Strengthening cocoa production through site-specific  
              fertilizer recommendation in Five Local Government Areas  

              of Cross River State, Nigeria 
Ibiremo, O. S.*, Iloyanomon, C.I, Oloyede, A.A and Lawal J.O 

 

Cocoa Research Institute of Nigeria, Ibadan, Nigeria. 
 

PP-16:   Nutrient uptake of cocoa (Theobroma cacao. L.) seedlings  
              as influence by growth media and nutrient amendment  

Alieu, O. S., L. A. Hammed and Aiyelaagbe I. O. O. 
 

PP-17:   Boosting cocoa productivity in Nigeria through  
              appropriate soil fertility management 

        Ogunlade, M.O, Oduwole, O.O. Iloyanomon, C.I. and  
              Famuyiwa, B. S. 

 
PP-18:   Variation for traits related to yield in cocoa (Theobroma  

              cacao L.) clones 
         Atta Ofori and Francis K. Padi 

 

    Cocoa Research Institute of Ghana, Tafo, Ghana 
 

PP-019: In-Vitro exploration of the regeneration potentials of the  
              early bearing cocoa hybrids in Nigeria 

              Mapayi E.F., Muyiwa A.A., Anagbogu C.F., Adenuga O.O.,  
              Olaniyi O.O. and Adepoju A.F. 

 

              Biotechnology Unit/Plant breeding, Crop Improvement Division, 

              Cocoa Research Institute of Nigeria (CRIN), PMB 5244,  
              Ibadan,Nigeria. 
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Abstracts of the Oral Presentations 

 
Keynote Speech: Boosting the Competitiveness of Nigeria’s Cocoa 

Sector through Web-working 
 

Malachy O. Akoroda 
Executive Director, Cocoa Research Institute of Nigeria 

Email: malachyoakoroda@gmail.com 

 
Needed actions on many past decisions were not implemented. 

Consequently, Nigeria‘s cocoa sector performs low. Opportunities for 
Nigeria are great but such can be realized only through executing 

strategic plans. This paper identified 100 growth factors controlling the 
sector and scored them based on documented evidence before analysis. 

The results indicate steps towards reversing wrong paths, strengthening 
weak links in the cocoa sector—a subset of Nigeria‘s agricultural system. 

Every web has a central agent. Cocoa sector has no central agency to 
coordinate efforts to achieve her common objectives. Webs respond early 

to changes on any strand due to any intrusion or attack. Stakeholders 
talk-shows abound but these are followed by scanty action. Who is 

ready to invest in growing the cocoa sector, if government will 
not? Only committed stakeholders can articulate any worthy case for 

serious consideration. Private enterprises must maximally unite and 

organize to use their own resources to build the sector on which they 
survive. Each of the identified 100 growth factors acts in tandem and 

are constantly interrelated. Whatever happens to any strands of 
the web, affects all others. Such level of interdependence among the 

growth factors must be understood by stakeholders to avoid failing 
together. Cocoa web-working relates to—problem-oriented research, 

input supply, knowledge and skills development across the web-work, on-
farm processing, transportation, bagging, trading, manufacturing, product 

quality assurance, adherence to standards and regulation, inspection, 
export, warehousing, shipping and consumer concerns. Each strand 

contains factors that challenge web-wide growth. Importantly, the 
cocoa sector is yet to attract youths by publicizing the evidence of 

the future and benefits of the sector. Essentially, stakeholders can 
build the sector, not only with government support; but would lobby 

government to accede to well-articulated requests. They must show proof 

to government how assistance to the cocoa sector diversifies Nigeria‘s 
economy. 

 
Keynote Speech: Livelihoods Diversification and Labour: A Case 

Study of the Cocoa Sector of Ghana  
 

mailto:malachyoakoroda@gmail.com
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Dr. Rita Owusu-Amankwah  

Sustainable Empowerment & Development Consult (SED) Consult, 
Ghana  

e-mail: rdamoah@yahoo.com  
 

Abstract  
The study used both quantitative and qualitative methods to assess the 

diversification of livelihoods by cocoa farmers in Ghana and presented 
insights into existing farming arrangements and the effect of these on 

child labour. The findings show that about 70% of farmers are diversifying 
into farm and non-farm activities using largely indigenous resources, but 

at subsistence level. The analysis showed that the farmers who diversified 
were better off than those who did not diversify at all and that non-farm 

diversification yields better incomes than farm diversification. This study 
also found that children were involved in both farm and non-farm 

activities, which can be classified as hazardous and non-hazardous. 

Farmers, especially caretakers, producing at subsistence level are likely to 
use their children to supplement labour needs.  

 
Theme 1: Genetic Resources, Breeding and Genomics 

 
Keynote Speech: Cocoa Plants Propagation or ELEPHANT Project  

Dr. Arthur Tapi 
Nestlé R&D Abidjan 

E-mail: Arthut.Tapi@rd.nestle.com 
 

The Elephant project or cocoa plant propagation has been implemented to 
produce cocoa trees for Côte d‘Ivoire. Indeed Côte d‘Ivoire‘s farmers need 

to be rejuvenating their plantations, but there is not enough planting 
material available. Their plantations are very old, around 30 years ago. 

This ultimately declines the production, the income and negatively impact 

the quality of beans. 
 

This project is developed strategies to accelerate cocoa propagation using 
different technologies: 

 
- Somatic embryogenesis by the use of liquid and solid media  

- Orthotropic shoots propagation by the creation of cocoa gardens 
- Other innovative propagation technologies  

 
The propagation of plants from ‗Centre National Recherche Agronomique 

of Côte d‘Ivoire‘ cocoa collection or other Institutes will be help farmers to 
renew their old orchard and increase their production. This program 

started since 2012 and allowed us to implement two different ways of 
plants production as somatic embryogenesis by the use of liquid and solid 

media and also by orthotropic shoots with the creation of cocoa gardens 

contained more than 19.000 mother plants. The distribution of plants 
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produced by these technologies started this year with the production of 

100.000 somatic embryogenesis plantlets for farmers implicated in this 
program. The distribution of plantlets obtained by orthotropic cuttings 

could be started next year after its morphogenetic evaluation. 
CocoaAction or Elephant + is linked to the Elephant project and concerned 

the industry strategy for cocoa sustainability. CocoaAction Work Stream 1 
was created to improve the quantity and quality of planting material, with 

the lead companies bringing specific planting technology expertise, and 
working together for the first time. We are leveraging the expertise within 

WCF and other programs to share and trial models for propagation of 
improved planting material down to the farm-level. These models will 

allow a scale up of delivery of planting material to farmers. 
 

 
OP-1.1:  True-to-type fingerprinting: Implications towards cocoa 

and chocolate economy and sustainability 

 
Ranjana Bhattacharjee*, Nene Akwetey-Kodjoe, Olivier Sounigo, 

Francis Padi, Festus Olasupo, Ives Bruno Efombagn, Mathias Tahi, Desire 
Pokou, Stephan Opoku, Abu Dadzie,  Anna Muyiwa, Peter Aikpokpodion, 

Honorine Brigitte Guiraud, Komivi Amitafe and Sona Ebai 
 

International Institute of Tropical Agriculture, Ibadan, Nigeria; World 
Cocoa Foundation, Ghana; Cocoa Research Institute of Nigeria, Nigeria; 

Cocoa Research Institute of Ghana, Ghana; IRAD, Cameroon; CIRAD, 
Cameroon; CNRA, Cote d’Ivoire; ITRA, Togo 

 
Corresponding author: r.bhattacharjee@cgiar.org 

 
Cultivation of cocoa is one of the predominant income generating 

enterprises in rural West and Central Africa where more than 73% of 

cacao is produced by smallholder farmers with holdings of less than 5 
hectares each. The effects of the pervasive low-technology systems of 

production, over-aged farms, pests and diseases, and unstable climate 
are exacerbated by weaknesses inherent in the formal system of 

production and distribution of recommended varieties. In Africa, cocoa 
breeding programs are usually based on the creation of full-sib progenies 

(usually  called ―hybrids‖), derived from parents selected for their good 
combining  for useful traits such as yield and tolerance to diseases. 

However, there is a serious issue of mislabelling of parents which can be 
attributed to human error or presence of synonymy or homonymy. Over 

the past three years, the World Cocoa Foundation (WCF) through the 
African Cocoa Initiative (ACI) has provided support for genetic 

fingerprinting of the most important clones in the Breeders‘ collections 
and seed garden materials in West and Central Africa including Nigeria, 

Ghana, Cote d‘Ivoire, Cameroon and Togo. About 2000 genotypes (1000 

from Breeders‘ collection and 1000 from Seed Gardens) from each 
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country were fingerprinted using 85 single nucleotide polymorphic (SNP) 

markers. The results from the study has shown that only 5% of the clones 
and seed garden materials have been studied within the project, and 

there is an urgent need for the study to be extended to the entire 
breeding collection in each of the countries. This is in view of the serious 

implications of potential admixtures in the collection. This raises some 
concern about the reliability of the results obtained from progeny trials 

and about and the need to check the actual parentage of the recently 
selected full-sib progenies before their future release to farmers. This 

concern needs to be addressed urgently so that the breeders‘ collection in 
each of the countries can be cleaned up and a regional set of true-to-type 

clones are identified, maintained, conserved and used in breeding 
programs for cocoa improvement and sustainability. Additionally, the 

study identified that the genetic base of seed gardens is narrow indicating 
the presence of only a few clones or admixtures and low use of improved 

clones from the national programs. This may have a serious consequence 

in the light of existing and emerging biotic and abiotic stresses, and its 
impact on cocoa sustainability. The ACI project has provided a roadmap 

for confirming the identity of true-to-type cocoa clones in West and 
Central Africa. This now needs to be taken forward so that all the 

breeders‘ collection is cleaned up.  
 

 
OP-1.2:  Use of modern Biotechnology as a way of alleviating the 
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Côte d‘Ivoire has built its economic foundation on agriculture 
development. Its prominence in cocoa, as the world‘s largest exporter, is 

well-known. The agricultural sector currently accounts for 22% of GDP. 
The use of improved planting materials is a critical component to ensure 

economic and environmental sustainability of the agricultural production 
systems. Despite the superiority of improved materials most farmers in 

Cote d Ivoire still use unimproved ones taken from their farms or those of 
their neighbors. Insufficient availability of improved planting materials 

currently limit the productivity in many cropping systems. Tissue cultures 

offers the possibility of producing relatively uniform plants on a massive 
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scale within a short period of time. Uniformity is important from the 

farmers' point of view, as it means that the plants will have similar growth 
rates and harvesting periods. Research have also shown that plants 

regenerated through tissue culture tend to have higher yields and an 
earlier production period than conventionally propagated plants The paper 

presents work carried out at the World Agroforestry Centre (ICRAF) Lab in 
Cote d Ivories to establish protocols for in vitro propagating of 

economically important cash and food crops (cacao, bananas and 
cassava) with a view to ensure availability of planting materials for the 

smallholder farmers 
 

Keywords Somatic embryogenesis, cacao, Cassava, Banana 
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The field performance and quality of varieties developed from seed 

garden is to a large extent determined by genetic integrity of parental 

clones in the genebank. However, information on the impact of 
mislabeling and off-type on cacao seed garden output and germplasm 

management in Nigeria is scarce. This study used SNP markers for cacao 
fingerprinting at 63 loci to verify the level of mislabeling and diversity in 

1457 trees sampled from seven plots of Nigeria field genebanks. The 
procedure of multilocus matching with known reference sequences 

showed that the mislabeled trees account for 78% of the total samples 
among the exotic clones. Assignment test revealed that labeling errors 

ranged from 0%  to 100% among the ‗C clones‘ cacao sampled from 
Nigeria seed gardens. However, lower rates of mislabeling (0% - 50%) 

was observed in most of the breeders active clone collections. The level of 
mislabeling varied among the ‗T clones‘ across the plots with no distinct 

pattern observed between the budwood and seed gardens. These 
problems have been attributed to errors from the sources of introduction, 

pre-planting labeling errors and rootstocks overtaking budded scions due 

to poor germplasm management. PCA of all the correctly-labeled clones 
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gave a total genetic variance of 77.7% indicating a relatively wide genetic 

diversity among the cacao collection in Nigeria. The structured analysis of 
all samples revealed Scavina, IMC, Parinari, Amelonado, Trinitario and 

Refractario (Nacional hybrid) as the main genetic groups present in 
Nigeria field genebank, indicating that the narrow genetic base of Nigeria 

cacao has been widened through introduction of new clones. This study 
proved that SNP genotyping is a useful tool for cleaning-up off-types and 

enhancing cacao breeding efficiency. Remaining clones in Nigeria 
genebank need to be genotyped with a view to ensuring their genetic 

identity and purity for sustainable cacao improvement. 
 

Keywords: Theobroma, mislabeling, SNP fingerprinting, genetic st 
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Côte d'Ivoire is the world's largest cocoa producer, accounting for more 
than a third of the global supply. Cocoa represents about 15 percent of 

the country‘s GDP and 40 percent of its exports, and supports more than 
6 million people. The cultivation extends over more than 2 million 

hectares which is mainly comprised of non-improved, ageing trees which 
are susceptible to diseases and insects. The cropping systems are 

extensive, with low yields and products of low commercial quality. 
Although research has developed high-yielding hybrid varieties and 

clones, their availability is limited. Propagation and promoting access of 
high performing clones to farmers to rehabilitate their old cacao orchards 

is of paramount importance and is key to enhancing cocoa productivity in 
Côte d‘Ivoire. This study was conducted in Soubré, Côte d‘Ivoire to 

evaluate the grafting techniques (top grafting and budding) success and 
their effects on selected growth parameters in the nursery and field. 

Experimental design was a split plot with grafting technique as main 

factor and clones as subplot treatment replicated three times. Data were 
collected on shoot emergence 1 to 5 weeks after grafting (WAG) and 

grafting success at 10 WAG. Our results showed shoot emergence on top 
grafting but not on budding 1 WAG and it was generally higher when 

seedlings were top grafted. In addition, the average number of leaves 
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was higher in top grafting (11) compared to budding (5); the same trend 

was observed in the field. The overall grafting success for the two 
techniques was about 73%. However, there was better vegetative growth 

on seedlings grafted using top grafting than budding and it seems that 
this is the best technique to graft cocoa in the nursery. 

Keywords: Cocoa, top grafting, budding. 
 

 
Theme 2: Pests, Diseases and Risk Mitigation 

 
Keynote Speech: Cacao swollen shoot virus in West Africa 

comprises a complex of species with variable genome and 
conserved protein domain arrangements 
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Production of cacao (Theobroma cacao) in West Africa, which supplies 
over 70% of the world‘s bulk cocoa, is threatened by Cacao swollen shoot 

virus (CSSV) (Caulimoviridae, Badnavirus) infection. CSSV is endemic to 
West Africa where it has caused swollen shoot disease of cacao there 

since 1936. Recent outbreaks beginning in Ghana and Cote d‘Ivoire 
during 2000-2003 are characterized by atypical rapid tree decline 

symptoms together with shoot swelling and reduced pod set in cacao 
trees. Serological and molecular methods that previously detected CSSV 

have proven ineffective, suggesting the possible emergence of new or 
previously uncharacterized CSSV-like variants. The genome variability of 

CSSV isolates was investigated for isolates collected from symptomatic 

cacao trees in Cote d‘Ivoire and Ghana, using the Illumina HiSeq platform 
and validation by Sanger DNA sequencing of cloned viral genomes. 

Pairwise nucleotide analysis of fourteen newly determined (herein) and 
the seven CSSV genome sequences available in GenBank, and of the 

ICTV-approved taxonomically informative RT-RNase H locus, distinguished 
three groups, based on a species demarcation cutoff at 80%.  

Phylogenetic analysis of the RT-RNase H region using Maximum Likelihood 
(ML) (70% bootstrap) resulted in a polytomy, whereas, analysis of the 

full-length viral genome sequences resolved three well-supported clades. 
Clade I contained all available CSSV sequences and several non cacao-

infecting badnaviruses, while clades II and III contained badnaviruses 
infecting many different plant species. Consequently, the full-length CSSV 

genome, but not the RT-RNase H region, is a robust predictor of 
evolutionary relationships. Interestingly, the cacao-infecting badnaviruses 

from Ghana and Cote d‘Ivoire harbored isolates with variable genome 

arrangements, consisting either of four, five, or six open reading frames 
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(ORFs).  Several isolates from Cote d‘Ivoire and Ghana contained four 

ORFs, and belong to a previously undescribed sister clade, basal to the 
others harboring previously recognized CSSV isolates, and having five or 

six ORFs, respectively. The discovery of multiple CSSV-like species, and a 
new genomic type of CSSV from trees exhibiting rapid tree decline in 

Ghana (2000) and Cote d‘Ivoire Coast (2003), indicates that CSSV, as 
currently understood, is a complex of species and not a single badnaviral 

species.  
 

 
OP-2.1: Cacao Swollen Shoot Virus - Finding and perspectives for 

controlling its spread 
*CILAS Christian, **ORO Franck, *MULLER Emmanuelle 

 
*Cirad, TA A106, Domaine International de Baillarguet, 34398, 

Montpellier Cedex 5, France 

**Projet V4C (Vision for Change), MARS Inc. Sustainable Cocoa 
Communities in Côte d'Ivoire 08 BP 2823 Abidjan 08, Côte d’Ivoire 

 
The Cacao Swollen Shoot Virus (CSSV) is present only in some areas of 

West Africa, but its recent progression, particularly in Côte d'Ivoire, may 
involve risk of new outbreaks in other cacao producing countries of the 

African continent. Eradication methods conducted for more than 50 years, 
with the removal of diseased trees, did not give the expected results. 

Now, the re-emergence in the first affected areas and emergences in 
several major production areas such as in the central region of Cote 

d'Ivoire, are very worrying. Furthermore, no complete resistance was 
detected in the different genetic resources tested. Given these facts, it is 

necessary to redefine ways to slow the epidemic and to protect new 
plantings installed in the affected areas. Several studies conducted in 

Ghana and Togo indicated that some plant species used as "barriers" 

allowed great reduction in the spread of the virus in the protected plots. 
For example, several experimental plots installed in Togo in diseased 

areas were surrounded by two lines of coffee trees. Only fifteen years 
after the installation of these plots were the first symptoms observed. The 

use of barriers to slow the progression of the disease seems effective: 20 
years after the installation of the plots, the plot in which the barriers were 

intact had still more than half of these trees in production. Identification 
of non-hosts for CSSV is an important research objective to extend the 

choice of barrier crops. The adoption of more resistant plant material, the 
control of the mealybug vectors of CSSV and the development of 

appropriate agroforestry systems with the systematic use of barriers 
should therefore help to control the progression of this disease in the 

affected areas. 
 

Keywords: CSSV, epidemiology, Integrated Control Management 
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Emerging outbreaks of Cocoa Swollen Shoot Virus disease (CSSVD) 

disease are affecting the West African cocoa sector, particularly 
smallholder farmers at an alarming rate. Some cocoa companion tree 

species, known as CSSVD alternate hosts are thought to be a key driver 
in the propagation of the virus, and recommendations exist to 

systematically remove them from cocoa farms. Yet, little scientific 
evidence exists on the association between the presence of these tree 

species and the infection prevalence on-farm. The objective of this study 

was therefore to assess the prevalence rate of CSSVD in cocoa landscapes 
in southwest in Côte d'Ivoire and evaluate the correlation between the 

presence of different cocoa companion tree species and the dynamics of 
the disease. We observed high disparity in CSSVD infection prevalence 

between different sites within the same region, varying from up to 83% 
(95%CI: 68.1 – 91.3) to 3% (95%CI: 0.8 – 9.9). The average disease 

outbreak size was very variable between and within the different sites, 
and consistent with the disease infection prevalence rate. The annual 

disease progression rate varied from 0.19±0.39 ha year-1 to 0.02±0.01 
ha year-1. Of the 37 species evaluated, only the presence of 

Ricinodendron heudelotii (p < 0.0043) and Ficus exasperata (p < 0.048) 
were statistically linked to CSSVD infection prevalence: the probability of 

CSSVD infection prevalence was reduced by 51% lower in the presence of 
Ricinodendron heudelotii. On the contrary, this probability increased by 

18% higher in the presence of Ficus exasperata. Although not significant, 

a slight negative correlation was also observed between Persea americana 
(p < 0.0591) and Terminalia superba (p<0.0668) and the CSSVD 

infection prevalence. None of the species reported as alternate host in the 
literature and invotoried in this study was significantly associated with 

CSSVD infection prevalence, thus removing them from the farms might 
not necessary result in lowering the disease infection prevalence. The 

importance of these findings for the control of CSSVD and the 
management of cocoa companion trees is discussed.  
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Cacao suffers a number of devastating diseases major of which are 
caused by fungi, viruses and parasitic nematodes. Production in West 

Africa is threatened mainly by these pathogens among other factor also of 
prime importance. Copper hydroxide, Cuprous oxide + metalaxyl-M, 

Cuprous oxide, Copper hydroxide + metalaxyl and Cuprous hydroxide are 

the active ingredients that have effectively reduce black pod disease 
incidences caused by Phytophthora species but Phytophthora megakarya 

is the most virulent in West and Central Africa. Chemical control of has 
undoubtedly resulted in reduction of incidences of black pod diseases, 

however hazardous effect of chemicals necessitate research into eco-
friendly and integrated management alternative using microbial bio-

control agents (MBCA) and soil amendments. Five Trichoderma strains 
(NIG-T287, NIG-T288, NIG-T289, NIG-T290 and NIG-T293) have also 

been reported effective alone and integrated with Cuprous oxide + 
metalaxyl-M, Copper (2) Sulphate Pentahydrate + lime and Copper 

Hydroxide against black pod disease and increase pod production. 
Planococcoides njalensis (Laing) and Planococcus citri are the most 

important mealy bug vectors in transmission of Cocoa Swollen Shoot 
Virus (CSSV) and many strains of virus in Nigeria differ by the symptoms. 

However, complete removal of trees visibly infected with the swollen 

shoot virus is the advocated management measure. Meloidogyne species 
are the most important nematodes on cocoa; however Meloidogyne 

incognita is a primary nematode pest of cacao in Nigeria. Poultry litter 
amendment and their interactions showed suppressive effect on 

nematode populations in cocoa soil, significantly improved seedling 
growth and establishment. Effective control of cocoa diseases stresses 

reliance on preventive practices and integrated management strategy 
approach comprising of several components for less concern on pesticide 

residue and access to safe and quality cocoa beans. Molecular 
characterization of cocoa pests, pathogens and MBCA, mass production of 

MBCA and improvement on integrated disease management packages for 
cocoa in Nigeria are research prospects.  

 
Keywords: Cacao, Phytophthora spp., Meloidogyne sp., CSSV, 

Trichoderma, IPM. 
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Phytophthora pod rot of cocoa caused by oomycete pathogen, 

Phytophthora megakarya, is the most destructive disease of cocoa in 
West and Central Africa. P. megakarya is aggressive and highly virulent, 

and can cause 60 to100% losses of cocoa pods. To minimize the use of 
fungicides presently applied to control the disease, breeding for resistant 

cultivars is a research priority. Nonetheless, there is little knowledge of 

the population structure and diversity of the pathogen, which is critical for 
breeding resistance that will be effective and durable. Currently, 

population of P. megakarya is composed mainly of the A1 mating type 
and is predominantly clonal. A few molecular methods including RAPD, 

PCR-RFLP and microsatellite have been used to study the population of P. 
megakarya in time past. Recently, we used genotyping-by-sequencing to 

obtain more than 2000 filtered SNPs from 95 isolates of P. megakarya 
collected from cocoa pods in Nigeria. We found two distinct genetic 

groups that appear to comprise three clonal lineages. The largest clonal 
group was dominant throughout the collection areas, whereas the others 

were found only in the southeast cocoa growing areas near the Cameroon 
border. There is need for monitoring the distribution and movement of 

these clonal lineages in West and Central Africa and studying their 
epidemiological differences. However, robust data made feasible by novel 

sequencing technologies is also required to examine the evolution of the 

pathogen at its putative centre of diversity, which will be used to inform 
breeding efforts and to develop potential new approaches for the disease 

management.  
 

Keywords: Phytophthora megakarya, population genomics, evolution, 
Phytophthora pod rot, durable resistance, West and Central Africa 
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Despite West-Africa‘s lead role (70%) in global cocoa production, its 
yields are low (10-30% of potential) and highly variable with limited use 

of external nutrient inputs. Concerns that a steady 2-3% annual growth in 
global cocoa demand cannot be met by increasing supplies is pushing up 

the cocoa price. Over the past decades, growth in supply relied largely on 
the expansion of the crop into ‗fresh‘ forest areas, but less than 15% of 

the original cover in West Africa is currently remaining. The cocoa 
smallholder (<5ha) population is aging and the ‗next generation‘ of cocoa 

farmers faces land fragmentation and legal challenges on land and tree 

tenure, while alternative income sources like small scale mining and petty 
trading pull them out of cocoa production. On top of these challenges, 

climate change (i.e. drought stress, high temperatures and subsequent 
pests and disease outbreaks) threatens cocoa production in the traditional 

cocoa areas; i.e. the northern sections of West-Africa‘s humid forest zone. 
Hence, climate-smart intensification is required to ensure both 

smallholder livelihoods and the industry‘s need. Over the past decades, 
many of the cocoa actors have promoted full-sun systems. Whereas these 

systems have the highest production potential when intensively managed, 
they may expose farmers more to risks of climate variability and reduced 

sustainability. Recent evidence shows that at the current ‗low‘ yield levels 
achieved by smallholders, a positive on cocoa yields can be achieved 

when introducing appropriate shading. Fertilizer use is currently limited to 
areas where fallow land is no longer available and/or where government 

programs (read subsidies) enhance access to external nutrient inputs. The 

sector also realizes that producer communities are heterogeneous and 
that diverse farmers have different needs and opportunities. There is an 

urgent need for (i) technical recommendations on how to achieve 
intensified climate-smart cocoa systems in different climatic zones, (ii) a 

diversity in technology options based on farmer objectives and resource 
availability, (ii) improved channels of communicating tailored knowledge 

to the smallholders through both private and public sector models. In this 
presentation, we give an update on where the key research actors are 

with respect to climate-smart intensification technologies and approaches. 
The challenge faced may require enhanced tools, networks and novel 

platforms in a sector that is traditionally characterized by a high degree of 
fragmentation. 

 
 

OP-3.1:  Cocoa system productivity and response to severe 

drought along climate suitability gradient in Ghana 
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Climate impact zonation established within the cocoa belt of West Africa 
shows reduction in suitability in the current cocoa production area. This is 

therefore a major concern as the region contributes more than 70% of 

the world cocoa production. Apart from the impact on the world demand, 
the livelihood of over million smallholder farmers is threatened. Regional 

and plot level adaptation would be facilitated through understating of 
current productivity and response to climate variability of different 

existing cocoa systems.  We studied monthly cocoa tree performance 
using indicators such as vegetation health, flowering, fruiting, pest and 

diseases as well as farmers management activities on three cocoa 
systems (high shade, medium shade and open sun) along climate 

suitability gradient in Ghana from July 2015 to July 2016. The dry season 
of the studied year (November to February) has being characterized as 

extreme, and as such we are also able to infer response of the different 
cocoa systems.  Cocoa tree performance and yield was highly influenced 

by climatic zones and increased with suitability irrespective of the season. 
Management activities such as pesticides application, weeding and 

harvesting were also much frequent at more suitable regions. In contrast 

to the climatic suitable regions, there were hardly recorded management 
activities at the less suitable dry region during the post drought months. 

Cocoa tree performance was influenced by cocoa system mainly at the 
less suitable dry region. In contrast to expectations of shaded system 

being more adaptable to less suitable regions, cocoa open sun system 
rather showed better performance than the high shade agroforestry 

system at the dry region. The high shade system had a better 
performance at the more suitable regions instead. Cherrels production at 

the dry region especially in the open sun system was comparable to the 
more suitable regions but suffered significant loss through pest. Cherrels 

wilting was higher at the more suitable regions and higher in the open 
sun systems. Cocoa trees at the less suitable dry region suffered massive 

post drought recovery failure and future cocoa production in this region is 
highly in doubt and the smart option is to provide alternative livelihood 

(transformational adaptation). Since the other regions are expected to 

experience the pre drought conditions of the dry region, the system 
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performance can be a guide in selecting appropriate systems to adapt 

future cocoa production to climate variability.   
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Despite West Africa‘s large contribution to global cocoa production, 
average yields/ha is low. Policymakers and practitioners are calling for the 

implementation of a climate smart cocoa strategy. Crucial elements of 
this strategy include increasing yields, while maintaining shade tree cover 

in the cocoa systems. However, there have been few studies across West 
Africa that attempt to understand the relationship between shade and 

cocoa yield under field conditions. The objective of this presentation was 
to determine the effect of shade tree cover and other management and 

social factors on cocoa on-farm yields under farmers‘ field conditions over 

a four-year period. The study was conducted on 86 farms with cocoa 
trees between 8-28 years old cocoa trees of age in the Ashanti and 

Western regions of Ghana. Farms had varying shade tree canopy covers 
from between 0 to and 35 %. A linear mixed model analysis showed that 

yields increased significantly with increased canopy cover of shade trees, 
an indication that a doubling of yields could be achieved when going from 

zero crown cover to approximately 30% crown cover. Fertilizer use gave a 
moderate yield increase of 7%. Farms located in the Western region had 

higher yields compared to Ashanti region, and cocoa systems on short 
fallows had lower yields than farms cultivated on recent forest clearings 

and old fallows. On the contrary, fungicide use, seed sources and land 
ownership were not significant with respect to effects on yield. We 

conclude that for a sustainable climate-smart cocoa agenda, promotion of 
shade trees is key but that further research that applies multi-year and 

multi-location on-farm yields assessment studies is needed. 
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OP-3.3:  Developing cacao agroforestry systems for a sustainable, 

diversified production in Nigeria 
  

Oloyede, A.A.*, Adedeji, A.R., Famaye, A.O., Olaniyi, O.O. Akanbi, 
O.S.O and Shittu, T.R. 

 
Cocoa Research institute of Nigeria, CRIN, PMB 5244, Idi-Ayunre, Ibadan 

*Corresponding author email: jaruefon@yahoo.com 
 

Cacao as a high-valued commodity crop has its origin in the Amazonian 
forest as an under-storey plant. Attainment of a crop status has made its 

cultivation spread to many tropical regions of the world with West Africa 

sub-region accounting for over 70% of global production. Traditionally 
monoculture cacao is not common in Nigeria as arrays of timber; 

treecrops, fruit crops, and none-timber forest products (NTFPs) are 
deliberately retained or planted by farmers. The intercrops serve as 

sources of income, food, construction, medicine, nutrients, cultural needs 
and environmental services. These intercrops are haphazardly included in 

cacao plantations without any scientific evaluation of the systems. Earlier 
research efforts have revealed integration of selected food crops and tree 

crops with cacao without any deleterious effects on its growth, yield and 
sustainability. It also ensures maximization of land in view of scarcity for 

expansion for new planting. Currently there is over 600,000ha cacao 
plantations in Nigeria with ages of over 50 years sustained by the 

overstorey of timbers and tree crops. 
 

Prioritizing the choice crops, timber species and NFTPs in the systems 

across cacao ecologies in Nigeria becomes imperative. 
 

In view of the importance of the usefulness of these inclusions and limited 
land for expansion, there is the need to holistically evaluate the cacao 

farming systems for a sustainable cacao production in Nigeria considering 
the current economic diversification efforts of the government. 

 
This paper therefore evaluates the current agroforestry practices among 

Nigerian cocoa farmers and strategies to develop scientifically proven, 
ecologically sound and socially acceptable cacao agroforestry systems for 

a sustainable production. 
 

Keywords: Cacao, agroforestry, sustainable, intercrops, diversification, 
prioritization 
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Theme 4: Markets, Institutions, Policies and Value Chain 

 
Keynote Speech: [Title] 

Anant Patil, Olam Cocoa 
 

Abstract 
 

N/A 
 

 
OP-4.1:  Challenges of agro-input supply to farmers: The requisite 

for improved cocoa production in Nigeria 
 

Agbongiarhuoyi, A.E.*, Uwagboe, E.O., Famuyiwa, B.S. Olubamiwa, O. 
and Agbebaku, E. E.O. 

 

Cocoa Research Institute of Nigeria (CRIN), P.M.B. 5244, Idi-Ayunre, 
Ibadan Nigeria 

*Corresponding e-mail: toniagbons@yahoo.com  Phone +234 
8056132070 

 
Limited access to requisite inputs for cocoa production has become a 

major challenge to farmers in Nigeria and West Africa Sub region. These 
inputs include land, improved seeds, fertilizers, approved pesticides, 

improved tools and knowledge among others. In most cases, small scale 
farmers do not have access to recommended agro-inputs at the right 

farming period. They are compelled to buying adulterated ones from the 
open market which could reduce production and quality right from the 

field. The paper attempts to provide insights to the problems of inputs 
supply to small scale farmers in the cocoa value chain in Nigeria. The 

challenges are high cost of inputs, lack of access to loans by farmers, 

untimely release of inputs by government, inconsistent policy and limited 
access to critical extension service as well as diversion of farm inputs. 

Consequently, past government through the National Cocoa Development 
Committee (NCDC) between 2002 and 2007 distributed cocoa seedlings, 

agro-chemicals and other inputs to farmers at 50% subsidy. However, 
this effort was not sustainable due to policy changes. Between 2011 and 

2015, Federal Government and CRIN via Cocoa Transformation Agenda 
(CocTA) distributed about 600,000 hybrid cocoa pods free of charge to 

farmers across producing States. The Growth Enhancement Scheme 
(GES) and the E-Wallet system were also introduced to facilitate input 

supply to farmers but the approach still needs some adjustment to be 
more efficient. The intervention added to cocoa production and increased 

demand for hybrid materials by multi-stakeholders in agriculture. 
Hitherto, there are still gaps in the system because fertilizers and 

pesticides distributed through the process were not sufficient for farmers 

to boost cocoa yield/hectare. For agricultural inputs to have a huge 

mailto:toniagbons@yahoo.com
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potential to scale-up and unlock cocoa productivity, the following way 

forward were advocated: Timely release of budgetary allocation for 
inputs, collaboration with non-governmental international cocoa partners, 

local production of inputs (seeds, fertilizers and pesticides), formidable 
farmer cooperatives and sustainable government policy. Also, extension 

delivery system, improved GES support and use of private sector led 
Cocoa Trade Development Cooperation (CTDC) in input supply should be 

properly harnessed. These efforts would enhance agri-business and 
sustain the demand for cocoa beans by chocolate and beverage 

industries. 
 

Keywords: Cocoa, inputs supply, farmers, production, Nigeria 
 

 
OP-4.2:  Cocoa cooperatives finance in Cameroon 

 

Léopold Nanga1*, Maguy Belobo1, James Ojong1, William Fotseu1 
 

SNV Netherlands Development Organisation 
*Corresponding author email: jnanga@snvworld.org 

 
Cocoa Production in Cameroon is carried out by peasant farmers in 

villages which are very enclaved and void of any electrical power energy. 
The producers labour in ignorance of the value chain development and 

evolution. Previous to the great recession of the 80s, the National Produce 
Marketing Board provided market intelligence and vital production inputs 

such as for the control of pests and disease and infrastructure like 
transport, roads and drying and storage facilities. Cooperative functioned 

as distribution posts for inputs and collection points for the cocoa beans. 
In the 90s, Liberalisation was ushered into the cocoa production system. 

An upheaval that triggered various reactions from abandonment of farms 

to massive rural exodus. The situation was further compounded by the 
falling prices of cocoa beans. The result was reduced production, 

productivity and abject poverty. With the silver line in the sky for the 
Global Economy, the Cocoa trade is showing some promise. Through the 

ProCISA programme of GIZ Cameroon and in Collaboration with SNV 
Cameroon, the GIZ-CBSC Project is revamping the Cocoa Cooperatives to 

become Veritable Business entities. One of the Strategies used by SNV is 
the Direct Financing of Cocoa Cooperatives by Banks which hitherto has 

been the monopoly of middle men. This innovation is yielding dividends as 
the paper on the work done by SNV in four cooperatives of the South-

West and Centre Regions of Cameroon Shows. It is a financial model that 
is worth of adoption. 

 
Keywords:  cocoa, financing model, middle men, direct financing 
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OP-4.3:  Cocoa farming in Cameroon – baseline assessment of 

production practices and constraints, yields, household structure 
and income 

 
Maria Geitzenauer1, Rachid Hanna Ewane1, Lilian Nkengla1, Adolph 

Kemga1, Ame Schuffffenhaur2, Maguy Belobo Mbia 3 

 

1 International Institute of Tropical Agriculture (IITA) Cameroon, P.O. Box 
2008 (Messa), Yaoundé, Cameroon; m.geitzenauer@cgiar.org 
2ProCISA Project Coordination, Bureau régional à Yaoundé, Quartier 
Omnisports, Rue 1 579, B.P 7814 Yaoundé, Cameroun; 

arne.schuffenhauer@giz.de 
3Netherlands Development Corporation (SNV), P.O.Box 1239, Yaoundé, 

Cameroon; mbelobombia@snvworld.org 
 

Cocoa is an important cash crop in Cameroon but yield and quality are 

well below their potential. Several and research and development projects 
(public and private) are active in this sector, but current data on the 

socio-economic situation of cocoa farmers in Cameroon are fragmented.  
To fill this gap, between 2014 and 2016 a thorough baseline study on 

cocoa farmers in the South-West and Centre Region of Cameroon was 
carried out for  improved targeting of interventions as well as the use of 

the survey as a base for future impact assessment of project 
interventions.  Surveys were conducted in 40 localities with a total of 663 

respondents from which we collected the following information1) 
household structure (age, gender, size). (2) cocoa farms: number, sizes, 

age, ownership, (3) cocoa productivity and income, (4) pest and disease 
constraints, (5) diversification, (6) training, (7) certification, (8) 

household income, labour and expenditure, and (9) perception on climate 

change. In addition, 120 plantations were visited to determine the level of 
trade diversity, shade, pest and disease constraints, soil fertility, and 

carbon stock, along with other parameters.  The results show that more 
than 80 percent of the household heads were male and nearly 80 percent 

were above 36 years of age. The average farm size was 5 hectares with 
an average yield of 450 kg per hectare. Not surprisingly, black pod 

disease and cocoa mirids emerged as most important biotic constraints.  
Although a number of development actors or private companies carry out 

training for cocoa farmers, our results reveal that less than 30% of the 
respondents had received some form of training.  Furthermore, only 3, 

percent of the respondents state that they had obtained certification and 
thirty percent of respondents stated it that they did not know that 

certification exists.  A large percentage of farmers perceived a change in 
climate in various forms, adaptation measures to perceived climate 

change are non-existent.  We also analyzed the economic contributions 

cocoa has on the livelihood of the cocoa farmers, including their diversity 
of income generating activities 

 

mailto:m.geitzenauer@cgiar.org
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OP-4.4:  Increasing Market Access for Nigerian cocoa 
 

Olusegun Awolowo 
 

Nigerian Export Promotion Council, Abuja, Nigeria. 
 

The contributions of Cocoa to the nation‘s economic development are vast 
and prominent in the areas of foreign exchange earnings, employment 

generation and source of revenue for government of cocoa producing 
states in Nigeria. Cocoa and cocoa products alone accounted for 20.3% of 

the total non-oil exports value for Nigeria in year 2015. The product 
ranked highest among the array of products exported from Nigeria last 

year 2015. It has also remained consistently profitable and rated one of 
the best because of its flavor or aroma. 

 

Historically, Nigeria cocoa production was competitive with other African 
producers such as Ghana and Cote d‘Ivoire until 1984. As at last year 

2015, while Cote d‘Ivoire and Ghana could boost of production level of 
about 1.7 million metric tons and 800,000 metric tons respectively, 

Nigeria production still hovers around 190,000 to 200,000 metric tons. 
 

From the above scenario, it is evidently clear that cocoa production and 
export in Nigeria has witness a significant decline over the years. In this 

respect, major issues affecting the production and exports of Nigeria 
cocoa thereby hindering market access are low yields due to aging cocoa 

trees, lack of storage facilities, inadequate drying leading to poor quality 
and high moisture content, lack of Good Agricultural Practices (GAP). The 

Nigerian Export Promotion Council has in recent years took some 
measures aimed at mitigating the negative situation affecting the market 

access for Nigeria cocoa in the International market. These measures 

include capacity building and awareness effective drying, storage and 
packaging of cocoa, seminars and enlightenment on the avoidance of use 

of banned chemicals fumigation of cocoa and campaign on adherence to 
Good Agricultural Practices (GAP). Finally the NEPC has constantly 

reminded the producers and exporters of cocoa at several fora that 
market access for Nigeria cocoa would only be better enhanced through 

strict adherence to quality issues and parameters such as moisture 
content, purity, uniformity, packaging and traceability. 
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Theme 5: Rehabilitation and Intensification 

 
Keynote Speech: Integration of research to develop a decision 

support framework for the rehabilitation and                    
sustainable intensification of cocoa production on small holder 

farms 
 

Edward Kumah, Nimogon Guy-Abel Silue, Edmund Omane, Eamon 
Haughey, Nicholas C. Cryer* 

 
Mondelēz International, Cocoa Life Technology Platform, Research, 

Development and Quality, Chocolate GCT, Linden 4, Bournville Lane, 
Birmingham B30 2LU, UK 

 
*Corresponding author: nicholas.cryer@mdlz.com 

 

High productivity cocoa farming requires the combination of the best 
planting material with appropriate fertilizer supply and comprehensive 

farm management practises. Many farmers currently do not achieve high 
productivity due to limitations in application of these factors. There is a 

need to provide a detailed plan which farmers can follow to develop their 
farm. Cocoa Life is a holistic sustainability program of Mondelez 

International that supports the future of cocoa production by empowering 
today‘s farming communities and inspires tomorrow‘s cocoa generations. 

Cocoa Life supports an active research programme to discover the key 
scientific insights that will deliver real-world interventions and advice 

enabling farmers to improve their productivity and profitability. We are 
developing a decision support framework that integrates the key activities 

that farmers take, and the impact of each activity of farm performance. 
This framework includes a calendar indicating the optimum time to 

conduct work; the amounts of resources required in terms of funding and 

labour, and an understanding of the impact of each activity in terms of 
increases to farm performance. Comparing the financial implications of 

inputs vs the benefits in yield and profit to the farmer allows a detailed 
and fully budgeted pathway to be provided for each individual farm. 

 
Here we present an overview of current tracks of research focussing on 

the promotion of Good Agricultural Practice. The research tracks are 
united in a conceptual decision support framework combined with a 

detailed economic understanding which maps out the renovation of small 
holder cocoa farms. 

 
Keywords: GAP, Inputs, Systems and services, Decision support tools, 

Productivity, Profitability 
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OP-5.1 Sustainable cocoa intensification to enhance productivity, 

income, and environmental services 
 

Rachid Hanna1, Nathalie Ewane1, Adolph Kemga1, Francis Silatsa1, 
Hermine Mahot1, Maria Geitzenauer1, Denis Sonwa1,2, and Maguy Belobo 

Mbia3 
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2International Center for Forestry Research, Yaoundé, Cameroon; 
3Netherlands Development Corporation (SNV), P.O.Box 1239, Yaoundé, 

Cameroon, mbelobombia@snvworld.org 
 

IITA in partnership with GIZ, SNV, IRAD, MINADER and other local and 
international partners in Cameroon, is implementing the sustainable cocoa 

intensification and climate smart production components of the German 

Cooperation project ProCISA in Cameroon. Direct beneficiaries of the 
project are cocoa producers who will benefit from improved farming 

practices to increase yield and quality of their cocoa. Project components 
include (1) Intensification and sustainable crop production; (2) farmer 

training and information on production and intensification (Farmer Field 
Schools); (3) promotion of mass plant multiplication of cocoa and 

associated crops and trees through establishment and maintenance of 
seed gardens, community-based plant multiplication centers, and 

promotion of tissue culture technology for cocoa multiplication; (4) 
participatory identification of productive cocoa systems; (5) mirid 

management (pheromone technology, biopesticide development, delivery 
system) and cocoa pollinators conservation; (6) soil fertility enhancement 

and impact on productivity through organic and inorganic soil 
amendments; (7) rehabilitation and regeneration; and (8) potential 

impact of climate change on cocoa production and development and 

promotion of practices that promote cocoa resilience. In the short term, 
we anticipate that those who adopt Farmer Field School training will have 

a net income increase of at least 10-15% during the first year in addition 
to the value of reduced risks to them and to the environment from the 

utilization and handling of inputs. The development of a biopesticide for 
mirid control and the promotion of practices for the conservation of cocoa 

pollinators will enhance yield, facilitate production of organic cocoa, and 
reduce environmental degradation. The use of inorganic and organic 

fertilizer and leguminous trees is likely to further enhance cocoa yield. In 
the mid-term, seed gardens and tissue culture multiplication will insure 

the availability of high yielding and disease tolerant cocoa hybrids; and 
plant propagation facilities – along with tissue culture cocoa - will increase 

the availability and use of plantains, cocoa and fruit trees that can be 
used for shading and income generation. Socioeconomic studies will 

enhance the targeting of interventions and market studies will improve 

cocoa marketing opportunities. In the longer term, diversification of cocoa 

mailto:r.hanna@cgiar.org
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plantation with non-forest shade plants and trees is likely to contribute to 

forest conservation. 
 

 
OP-5.2: Assessing rehabilitation efficiency for degraded cocoa 

(Theobroma cacao L.) farms in Cote d’Ivoire  
 

Christophe Kouame1, Bene Yeboi1, Mahias Tahi2, Stephane Diomande1, 
Jane Kahia1 and Lucien Diby1 
 

1World Agroforestry Centre, Abidjan, Cote d’Ivoire 
2Centre National de Recherche Agronomique, Abidjan, Cote d’Ivoire 
 

Cocoa (Theobroma cacao L.) is a key driver for the socio-economic 
development in Cote d‘Ivoire. However, cocoa production is facing 

enormous sustainability challenges. Extensive farming practices on forest 

are no longer possible due to the shortage of forest lands. The majority of 
the farms are planted with non improved cultivars which have passed 

their peak productivity. Cocoa farmers are also aging, averaging 47 years 
while the young generation are not interested in cocoa farming. Threats 

of cocoa swollen shoot disease, inadequate access to improved 
germplasm, depleted soil nutrient stock and changing weather patterns 

add more complexity to the challenges of declining farms‘ productivity. 
Against this background, there is an urgent need to revitalize the existing 

cocoa orchards in order to boost the productivity and profitability of cocoa 
farms in Cote d‘Ivoire. This study was carried out to evaluate the 

agronomic and economic efficiency of cocoa rehabilitation technologies. 
Five rehabilitations options, comprising of a combination of grafted clones 

and hybrids with variable levels of crop and soil management practices 
were tested in 16 localities within the cocoa belt of Cote d‘Ivoire. Nine 

elite cocoa clones were used as scions for side-grafting on mature trees. 

At each location, two-2000 m2 plots in farms aged over 20 years were 
rehabilitated using the 5 technological options. The results showed that 

rehabilitated plots using improved clone grafted on mature trees produced 
2-3 times more dry cocoa bean compared to the current average yields 

after two years. The average income generated from this option was 
highest, leading to a return on the investment in year 4 as compared to 

year 7 for the total replantation with improved seedlings. Rehabilitation 
through the application of good agricultural practices ranked second. Bean 

yield of the clones increased significantly from year 1 to year 4. In  year 
4, five of the 9 clones yielded on average, 3 t/ha. It was concluded that 

rehabilitating old cocoa farms through grafting improved clones with good 
crop and soil management practices leads to a rapid increase in 

productivity and profitability. The rehabilitation of degraded cocoa farm, 
however, remains context specific and require a thorough diagnostic to 

select the appropriate options. 
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OP-5.3: Effects of Post-Harvest Practices on the Prevalence and 

High Incidence of Sterigmatocystin in cocoa beans from three 
agro- ecological zones of Nigeria  

 
Aroyeun S.O1*, Michael Sulyok2, Rudolf Kriska2 
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Fifty seven composite samples of fermented and dried cocoa beans were 

collected from three agro ecological zones (AEZs) of cocoa production in 
Nigeria viz: Derived savannah, (DS, n=23); Humid Forest (HF, n=30); 

and Southern Guinea savannah (SGS, n=4) and evaluated for the 
presence of Sterigmatocystin (STC) and some other fungal and bacterial 

metabolites of public health significance using Liquid Chromatography 
Tandem Mass Spectroscopy (LC-MS/MS) technique. Farmers responded to 

a purposive questionnaire on method of fermentation, fermentation time, 
drying methods and drying time used. The results indicated highest 

prevalence of STC 100% and highest concentration of 1905 µg/kg  when 
compared to all the other regulated mycotoxins in cocoa beans. This value 

was detected in the Derived savanna. Fermentation method and time and 
the drying method and time have significant effects on the incidence and 

prevalence of STC detected in all the STC positive samples. Agro-
ecological zones from where cocoa beans were sampled also affected the 

STC incidence. The highest incidence of STC was observed at the Derived 

Savannah Zone of AEZs while the presence and predominance of 
regulated mycotoxins like AFB1 (1.51-270.19 µg/kg ) OTA (1.01-10.95 

µg/kg) ,OTB (3.0-3.1 µg/kg) ,AFM1 (2.2-7.12 µg/kg), AFG1(2.58-3044 
µg/kg), present at 12.3% level were  discovered in the Humid Forest. 

Although Zearalenone (0.51-19.56 µg/kg)  was also detected at the same 
percentage occurrence of 24.6% like OTA, the amount detected   was far 

below the EU  regulatory level of 200µg/kg  for cereal foods and as such 
less safety threat.is expected. Other derivatives of STC detected such as 

Averanti-1, (0.05-43.0µg/kg); Averufin-1 (0.13-224.62µg/kg); O-
methylsterigmatocystin (0.46-10.45 µg/kg); Versicolorin A-10.53-133.28 

µg/kg); Versicolorin C (0.5-560.86µg/kg); Norsolorinic acid 1 (0.19-
35.19µg/kg); Methoxysterigmatocystin (1.67-26.55µg/kg); 

Secosterigmatocystin (0.25-274.56µg/kg); Kojic acid (33.53-
55549.10µg/kg) and  3-Nitropropionic acid (2.48-538.61 µg/kg) were 

found at varying percentage occurrence of 3.5%-96.5% respectively. 

Other fusarium and bacterial metabolites were also detected at varying 
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concentrations/ There is a need for an action plan to educate all the cocoa 

farmers across all the AEZs of Nigeria on the adoption of Good Hygienic 
Practices during post-harvest handling of the cocoa beans especially 

during fermentation and drying. This is the first documented report of the 
presence of STC, ZEN, AFM1 AFG1 in Nigerian cocoa. 

 
Keywords: Sterigmatocystin, Cocoa beans, LC-MS/MS, Agro ecological 

zones, Nigeria 
 

 
OP-5.4: Positive impact of associated trees on ageing cocoa 

plantations yields: on-farm fertilizer and agroforestry trials in 
Côte d'Ivoire      

 
Elsa Sanial 

 

Université Jean Moulin Lyon 3 (UMR 5600 Environment Ville Société, 
CIRAD (IMR Innovation) 

 
In the international context of agriculture transition toward sustainability, 

Côte d‘voire producing 40% of the world cocoa, offer is facing several 
environmental difficulties.  In 35 years, while its cocoa production, income 

source for more than 700,000 smallholders  farmers, has been tripled, 
forest resources has vanished due to the progression of cultivation fronts.  

Farmers have to adapt to climate changes unfavorable to cocoa.  Finally, 
a transition from traditional agroforestry to monocropping since the 1970s 

accelerated the threat on biodiversity and increased the occurrence of 
cocoa pests and diseases. Facing with those difficulties and in perspective 

of ecological intensification, one question may be asked: how to reinvent 
cocoa agroforestry. While going back to traditional agroforestry forms is, 

on the one hand impossible as tall forest tress have widely disappeared 

and on the other hand not really desirable as those traditional systems 
were very extensive and low-yielding, agroforestry could still answer the 

stakes that cocoa cropping is facing: forest biodiversity protection, better 
agronomical performance and diversification of rural population incomes. 

This study is based on the 140 plots from the on-farm fertilizer trial set by 
the IDH/CIRAD/ALP project and aims to realise an exploratory analyse of 

fertilizer and associate trees impacts on coca yields. On-farm fertilizer 
trials allow to get closer to farmers reality, that is to say in Ivorian 

situation: aging plantations. Yet, studies on shaded cocoa focused on 
young cocoa tress under 20 years old and therefore provided conclusions 

widely in favour of full-sun systems (Ahenkorah et al, 1987: Ahenkorah et 
al..1974). However, the agronomic, environmental, edaphic and economic 

conditions that allow maximum yields, through chemical input intensive  
culture, are not the ones west African farmers face. It is thus difficult to 

identify some practical conclusions and feasible recommendations for 

farmers concerning shade management. This is the reason why this study 
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is set in existing cocoa farms and focuses on agronomic and 

environmental conditions Ivorian farmers are facing. It allows a new 
conclusion:  in real conditions, on plots aged between 25 and 41 years, 

light shade allows to maintain a relatively high production, and, in 62% of 
cases, shaded unfertilized plots produce more than unshaded fertilized 

ones after one year and a half of fertilization, even on highly desaturated 
ferralitic soils having a predominantly favorable response to the applied 

fertilizer. 
 

 
Theme 6: Empowering youth and women; enhancing knowledge  

                exchange 
 

Keynote Speech: Climate change, crop life cycle in cocoa  
production; youth and gender issues in cocoa 

Simon Bassanaga, CONACFAC 

 
Abstract: 

N/A 
 

 
OP-6.1: Youth, cocoa and public-private partnership: a  

              sustainable business opportunity 
              Frederick Schreurs 

              IITA 
 

N/A 
  

 
OP-6.2:  Melting the icebergs: mainstreaming Nigerian youths into 

cocoa production  

 
Famuyiwa, B. S., Oduwole. O. O., Uwagboe, E. O., Agbongiarhuoyi, A. 

E., Adebiyi, S., Abdulkarim, I. F. and Williams, O. A.  
 

Cocoa Research Institute of Nigeria (CRIN), P. M. B. 5244, Idi-Ayunre, 
Ibadan, Nigeria. 

 
Corresponding e-mail: famuyiwabusayo@gmail.com  

 
Cocoa production used to drive the Nation‘s economy before the ‗60s. 

After the discovery of crude oil, the government abandoned agricultural 
sector and this consequently resulted in youth migration from the rural 

area, abandoning farming to other profitable businesses. This has led to 
behavioural challenges; change in attitude, beliefs, habits, acculturation 

of different kinds and formation of mind-sets culminating into an iceberg, 

a situation not favourable for cocoa production. However, youths are the 
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strength and the prism for the nation‘s agricultural development. About 

65% of the population are in the age bracket of 16-40 years, out of which 
35% are engaged in agriculture while 65% between 15-60 years are 

unemployed. Youth participation in cocoa farming can be a panacea to 
cocoa production considering their qualities such as dynamism, energetic 

and optimism. These qualities were evidently noted in West Africa region 
where activities of youths have direct effect on cocoa production. This 

paper identified an approach termed ‗melting the icebergs‘, to 
mainstream Nigerian youths into cocoa farming by increasing production. 

Among other issues addressed are the pull and push factors which are 
critically viewed by behavioural change model to reposition the youths 

into cocoa farming. The Cocoa Transformation Agenda (CocTA) of 
government has not brought the desired increase in cocoa production, 

while youth prefer other enterprises to cocoa farming. Pull factors such as 
early maturing and high yielding seedlings, availability of stable 

market/price control, legislated government agricultural policies and basic 

infrastructure such as; business incubation platform, Farmers Field School 
(FFS), internet facilities, electricity and drinkable water should be 

encouraged while push factors; instability of government policies, land 
acquisition, fund accessibility among others should be appropriately 

considered. Activities of youth in Cross Rivers state Nigeria with mean age 
of 48.72 years in cocoa farming is an indication of the readiness of youths 

to engage in cocoa farming if they are well tailored. This intervention will 
motivate youths to accept cocoa farming as a business equal to their pals 

in other works of life hence, improving Nigeria‘s world contribution in 
achieving the ever increasing demand for cocoa production in the West 

African Subregion. 
 

Keywords: Cocoa, youth, mainstreaming, behavioural change, melting 
the icebergs 

 

 
OP-6.3:  Key determinants of women’s involvement in cocoa 

production – a comparative analysis of the factors motivating 
women’s participation in cocoa and food crops in Cote d’Ivoire  

     
Patience Akwen Nambo and Dieu Ne Dort Njankoua Wandji 

 
World Cocoa Foundation 

 
Ivory Coast is one of the largest producers of cocoa beans in the world 

and supplies over 30% of global production. The cocoa industry with 
employs about 650,000 small cocoa farmers contributes to 10% of the 

country‘s gross domestic product (GDP). However, the percentage of 
female participation as producers within the value chain is significantly 

low. A review of cooperative registers in certain regions in Western Cote 

D‘Ivoire suggests membership levels of an average of 5% if not lower for 
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female producers. On the other hand, women constitute significantly 

higher numbers in food crop participation. Several reasons are advanced 
for women‘s lower involvement in cocoa production, notably the issue of 

access to land. But is access to capital assets such as land the main 
obstacle women face for enhancing their productive levels within the 

cocoa value chain? How does this play out when compared to food crop 
value chains? This study reviews some of the key determinants driving 

women‘s participation in cocoa production. It evaluates the importance 
which access to land has alongside other determinants to women‘s 

engagement as cocoa producers. Data for the cocoa sector is analyzed 
against those of a select number of food crops to review similarities in 

motivators for women‘s engagement. A sample of over 200 female 
farmers is analyzed from cocoa producing regions in Cote D‘Ivoire, 

Respondents are farmers engaged in food crops as well as those engaged 
in both cocoa and food crop production. A comparative analysis is 

performed on the determinants for participation for both crop categories. 

Participation patterns are observed and a Likert scale is used to rank the 
level of importance attached to each determinant. Results are analyzed 

for the level of importance which women attach to access to land in both 
crop categories against other determinants. Recommendations from the 

paper will inform policy within the sector on where and how to direct 
investment towards women‘s economic empowerment. Where do women 

have the most potential to create wealth through farm activities and how 
can policy makers tap into this opportunity? The study answers questions 

such as what female farmers perceive as the main motivators for their 
involvement in cocoa farming. Finally, the study will inform future policies 

regarding how and where assistance to female farmers for economic 
empowerment through farm activities can be best channeled. 

 
 

OP-6.4: Impact of cocoa farmer field schools on cocoa yield: 

empirical evidence of cocoa farmers in Cameroon    
                           

Kamdem Cyrille Bergaly  
 

Université de Yaoundé II, Faculty of Economics and Management (BP: 
1365, Yaoundé, Cameroun; Tél.: +237 677 92 57 36 ; Fax (237) 22 23 

79 12) E-mail : bergaly@yahoo.fr   
 

The objective of this study is to evaluate the effect of Farmer Field 
Schools (FFSs) on cocoa yield in the Centre and South-west regions in 

Cameroon. The evaluation of FFSs is important for improving cocoa 
production by agricultural research and extension. This evaluation is done 

by using the ―Propensity Score Matching‖ technique and Rosenbaum 
bounds sensitivity analysis method to ensure robustness of results. The 

data comes from IITA surveys conducted in 2009 and concerned 201 

cocoa farmers in the Centre and South -West Regions in Cameroon for 
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the 2008/2009 cocoa season. The sample cocoa farmers contain 

participants and non-participants to FFSs. Results show that participate to 
FFSs have a positive and significant effect on the cocoa yield per hectare. 

This effect is estimated at about 97 kilograms per hectare. This effect is 
statistically significant at 10%, only for the kernel matching but not for 

the five nearest neighbors matching. This weak significant of FFS impact 
could be lead to the fact that farmers who joined FFS are those who have 

low capacity in cocoa production compare with those who did not joined 
FFS. This can also lead to the poor quality of FFSs training. The first 

recommendation is to promote the FFSs in the area where there is no 
FFSs by highlighting agricultural extension service. The second 

recommendation is to improve the quality of training in Farmer Fields 
Schools in other to increase their impacts on cocoa yield.  

 
In the current context of agricultural intensification challenges in 

developing countries, this analytical framework is of interest for policy 

makers for identifying conditions of farmer participation to FFSs and 
designing effective motivation strategies.  

 
Keywords:  Farmer Field School, intensification, participation, impact, 

cocoa yield, Cameroon. 
 

 
OP-6.5: Who are the cocoa farmers in Côte d’Ivoire and Ghana? 

François Ruf* 
 

CIRAD 
 

E-mail: francois.ruf@cirad.fr 
 

Much has been and is being said about cocoa farmers in West-Africa, 

especially in Côte d‘Ivoire. For instance, how they – and their farms – are 
ageing and how the younger generation is not interested in cocoa 

farming. Meanwhile, in spite of climate change and the spread of disease 
and even though the country has essentially consumed all its ‗forest rent‘, 

Côte d‘Ivoire remains by far the world‘s leading cocoa producing country. 
In the 2010s, Côte d‘Ivoire has kept on increasing its production, 

currently at a level of over 1,500,000 tonnes per year. Such a 
performance implies that the ‗old farmers‘ are very efficient.  

 
The objective of this paper is to demystify the ‗ageing process‘ and 

explain this apparent paradox by examining recent technical and social 
changes and by revisiting the structure of cocoa farms. The main tool is a 

survey conducted in 2014-2015 on 250 cocoa farms in Côte d‘Ivoire and 
120 in Ghana. Earlier surveys, of 400 farms by the authors in 2001 in 

Côte d‘Ivoire and in 2007 and 2009 in Ghana, are used as comparative 

benchmarks.  
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Among the findings is that the average age of the cocoa farmer has 
remained stable over the past 15 years. On the one hand, labour saving 

technologies and the presence of a son on the farm may partially explain 
the resilience of ‗old cocoa farms‘. On the other hand, many young people 

remain interested in building up the cocoa farm, a family asset which they 
will inherit, and find a way of living with cocoa, which also remains a 

refuge in the face of widespread unemployment. The role and status of 
sharecroppers – as ‗workers‘ or ‗farm managers‘ – also deserve some 

attention. Diversification, especially towards tree crops, in particular to 
rubber, plays an increasing role in maintaining household revenues and 

resilience. Finally, partly through inheritance, a few absentee cocoa 
‗farmers‘ or ‗farm owners‘ are living in Abidjan and Accra. 
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PP-01: Cocoa germplasm conservation in Nigeria 

 
Ajiboye, T.O., Aladele, S.E., Olosunde A.A. and Ojo A. O. 

 
National Centre for Genetic Resources and Biotechnology (NACGRAB), 

Moor Plantation, Ibadan, Oyo State, Nigeria. 
Correspondence: ajiboyefemi2002@yahoo.com 

 
National Centre for Genetic Resources and Biotechnology (NACGRAB) 

being the national focal point for genetic resources conservation in Nigeria 

has the national mandate for conservation of Cocoa germplasms in 
Nigeria. Cocoa being a recalcitrant seeds could not be stored in cold 

storage genebank like orthodox seeds. The Centre however has ex-situ 
conservation field of Cocoa in Moor Plantation, Ibadan which is over 

twenty years old. However with the advent of renewed interest in Cocoa 
farming and the release of new cocoa varieties coupled with the fact that 

old plantations are dying out gradually, there is need to act swiftly to 
collect germplasms of old Cocoa varieties to preserve the gene pool and 

broad base rich Cocoa genetic resources germplasms in Nigeria for 
posterity and for further improvement. These will include West African 

Amelonados, Amazon Forasteros and Trinitarios, F3 Synthetic Amazon 
Varieties, WACRI series I and II and natural hybrids of these varieties that 

have evolved in farmers‘ field over the years. 
 

Keywords: Genetic Resources Conservation, Germplasms, Genebank, 

Orthodox Seeds, Recalcitrant seeds, ex-situ , gene pool. 
 

 
PP-02: Molecular diversity of cacao swollen shoot virus in Nigeria 

 
Lelia Dongo1, Nomatter Chingandu2 and Judith Brown2  
 

1Cocoa Research Institute of Nigeria, Ibadan, Nigeria 
2University of Arizona, Tucson, Arizona 
 

Cacao Swollen Shoot Virus (CSSV), the causal agent of cocoa swollen 
shoot virus disease (CSSVD) is considered a major pathogen affecting 

cocoa productivity in West Africa causing up to 100%  yield loss. Lack of 
molecular studies on CSSV has forestalled the initiation of a breeding 

program to develop cocoa genotypes that are tolerant or resistant to the 

virus.  To characterize the molecular variation of CSSV isolates in Nigeria, 
forty nine cocoa leaf samples exhibiting virus like symptoms were 

collected from Oyo, Osun and Ondo states.  CSSV was detected in 32 out 
of 49 cocoa leaf samples (65.3%) by PCR amplification of a 577bp region 

of the intergenic region.  The phylogenetic analysis resolved four clades, 
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two well-supported and two unsupported major clades. A few isolates 

(29%) were found to be closely related to those previously sequenced 
from Ghana and Ivory Coast (GenBank accessions), but none were related 

to the three published Togo isolate sequences, which form a distinct 
clade. The majority (71%) of the Nigeria isolates grouped into two 

separate clades, suggesting that several of the isolates are unique in 
Nigeria. For all isolates studied within a specific clade, there was no clear 

relationship based on the geographical location of the collection site, 
suggesting that the diversity is widespread.  It is not possible to rule out 

the possible introduction of viral genotypes as a result of germplasm 
exchange among the three countries during regional international 

germplasm projects.  Overall, the four clades observed from phylogenetic 
analyses confirm that the CSSV taxon is genetically variable. 

Interestingly, some of the isolates from Nigeria showed more diversity 
and shared 52-100% nucleotide identities with those sequenced from 

three other countries. The wide range of nucleotide identities, together 

with the inability of PCR to amplify isolates from all symptomatic samples 
strongly suggest that additional CSSV-like isolates are present and cause 

disease in cacao plantings in Nigeria.  This highlights the need for more 
extensive studies in cacao-growing regions to understand the full extent 

of CSSV variability. This is the first report of at least two previously 
unreported badnaviral genomes that are associated with CSSV-like 

symptoms in cacao in Nigeria. 
  

Keywords: CSSV, Cocoa, Nigeria, Molecular diversity 
 

 
PP-03: Cacao swollen shoot virus and its biological vectors in 

Nigerian cacao 
 

Ekemini Oboka*, Andy Wettena and Joël Allainguillaumeb 
 

aSchool of Agriculture, Policy and Development, University of Reading, 
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bDepartment of Biological, Biomedical and Applied Sciences, University of 

the West of England, Bristol, U.K. 
 

E-mail: *ekemini.obok@reading.ac.uk; *e.e.obok@unical.edu.ng 
 

The West African countries that together account for the bulk of global 
cocoa production (Nigeria, Ghana and Côte d‘Ivoire) are being 

increasingly impacted by Cacao swollen shoot virus (CSSV), the most 
damaging viral pathogen to have ever affected the crop. In order to gain 

a clearer picture of the status of the pathogen and its mealybug 
(Hemiptera: Pseudococcidae) vectors among Nigerian cacao trees, the 

first detailed field surveys of the crop were conducted as part of this study 

during summer 2012, spring 2013 and spring 2016. Cacao leaves (both 
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symptomatic and asymptomatic for cocoa swollen shoot disease) and 

mealybug samples were collected from trees at GPS-tagged sites across 
the major Nigerian cocoa producing states. Following PCR-based 

screening of leaf samples it was found that the pathogen continues to 
affect the crop in Ogun, Ondo and Oyo States and was also found for the 

first time in cacao sites in Abia, Akwa Ibom, Cross River and Edo States. 
Characterisation of mealybug samples using cytochrome c oxidase subunit 

1 (CO1) DNA barcoding applied to histological preparations of voucher 
specimens revealed that in the Nigerian cacao areas surveyed the 

Planococcus genus continues to be the most abundant. Given the reported 
differences in the capacity for CSSV transmission by different vectors, 

Electrical Penetration Graph (EPG) analysis was used to investigate the 
feeding behaviour of the mealybug species Pl. citri (Risso) and 

Pseudococcus longispinus (Targioni-Tozzetti) which are regularly found on 
West African cacao and Pseudococcus viburni (Signoret), a species never 

reported on cacao in the field. EPG data obtained from 24-h starved 

second instar mealybugs feeding on cacao seedlings revealed significant 
differences between species for stylet activities associated with virus 

transmission. Furthermore Ps. viburni, was found to be capable of CSSV 
transmission between infected and virus-free cacao seedlings. These 

findings are discussed in the wider context of measures proposed to 
protect new cacao plantings and the likely changes in the distribution of 

the crop and CSSV vectors with respect to predicted climate change. 
 

 
PP-04: Promotion of Cacao plantation in Nigeria  

 
Michael A. Oke  

 
Adedotun Oke Foundation ,Plot 232 Kaida Road Old Kutunku Gwagwalada, 

Federal Capital Territory +23408027142077 Gwagwalada, Federal Capital 

Territory, Abuja  P.O. BOX 11611,Garki Abuja, Nigeria  
maof2020@gmail.com 

 
The diversification of Nigeria economy  is very crucial  and overdue,  this 

is because of the economy recession, Nigeria is currently facing, reduction 
in the oil price in the International market and this is the right time to 

develop and plan  for  the expansion of the cocoa, this effort  only been 
possible by organizing a Training program in the best practices in 

cultivation, processing, harvesting, identification of goods seedlings, 
packaging, planting methodology and on the spraying technology to  

promote and encourage diseases eradication, introducing of cacao 
business too young men and women in the sustainable agronomic 

requirements for the production of cacao and  equipped the beneficiaries 
with the necessary skills for a successful venture in the  cacao value 

chains, as well as having their entrepreneurship skills in cacao 

agribusiness developed. This paper therefore discuss the best way to go 

mailto:maof2020@gmail.com
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about this, literature review, secondary data were used to support 

findings and studies were also conducted to look at the various 
methodology that the country that have contributed to the success of 

cacao plantation in the developed country. 
 

Keywords: cacao, Nigeria, diversification, economy 
 

 
PP-05: Introducing soybean as a diversification options to address 

food and nutrition security for cocoa smallholder household in 
Côte d’Ivoire 
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Cocody Mermoz, Abidjan, Côte d’Ivoire. 
2Université Félix Houphouët-Boigny, Abidjan, Côte d’Ivoire, UFR 

Biosciences, 22 BP 582 Abidjan, Côte d’Ivoire. 
*Corresponding author email jcni2@yahoo.fr 

 
The Nawa region contributes to 20% of cocoa (Theobroma cacao L.) 

production in Côte d'Ivoire. This region has showed high rate of soil 
fertility depletion. In addition the development of cocoa-farming has been 

at the detriment of food crops. Consequently, shortage of food crops is 
frequent in the local market. Most households are indeed in a situation of 

food insecurity and vulnerability with a prevalence of 21.5% and an acute 
malnutrition rate of 11.3% among cocoa producers in the region 

according to a recent survey. One of the recommended actions from the 
survey was to diversify agriculture with nutrients rich crops. Soybean 

(Glycine max L.) cropping system could go a long way to ensure food and 

nutritional security in the region. Beans of this legume contain the highest 
protein content of all food crops and soybean comes in second position for 

the amount of oil after peanut for legumes. This richness in fat and 
vegetable protein allow soybean to be a popular foodstuff in food and 

feed. This crop can also use atmospheric nitrogen through biological 
fixation by establishing a symbiotic relationship with Rhizobium bacteria. 

To ensure food and nutrition security in this region, initiatives are being 
undertaken to diversify crops with the introduction of soybean in the area 

and to facilitate its adoption. This study was conducted to compare the 
agronomic performances of five varieties of soybean in Soubré and 

Logboayo and to evaluate the effect of IRAT-FA3 Bradyrhizobium 
japonicum strain inoculum on these performances. A randomized 

complete block with a split plot with inoculation as the main factor and 
variety of soybean as subplot treatment replicated three times was used. 

Data were collected on nodulation and grain yield. High yield was 

recorded at Logboayo with 1838 kg ha-1 compared to 1220 kg ha-1 for 
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Soubré. Variety V6_2013 with a yield of 1931 kg ha-1 and a good 

vegetative development could be recommended as elite variety for 
farmers. Variety V3_2013 showed ability to nodulation with indigenous 

rhizobia. Seeds inoculation resulted in an increase of nodules and growth 
of organs. Results of this study open up option for soybean to be grown 

along other crops in order to address soil fertility problems in the project 
area, and this might be a good way to contribute to the diversification of 

cocoa production system to address the issues of food and nutrition 
security. 

 
Keywords: Theobroma cacao L, Cacao, Nawa Region  

 
 

PP-06: Diversifying income sources and improving carbon stocks 
in cocoa-based agroforests: a study of potential models for 

intensifying associated trees in cocoa farms in Cameroon. 

 
Yemefack, M.1, A.J. Ngoumtsa-Jiomo1, M.L. Avana Tientcheu2, N. 

Ewane-Nonga1 and R. Hanna1 
 

1 IITA Cameroon, Yaounde 
2 FASA, University of Dschang  

 
Current cocoa agroforestry systems (CAF) in Cameroun could provide 

more resilient systems to climate change and could offer a valuable 
opportunity for developing local mitigation actions. However, However, 

with a negative Net Present Value (NPV) of 250 000 FCFA/year (<500 
USD),the systems are not profitable. A study was thus carried out to 

design some CAF models that could maximize carbon stocks and diversify 
the income sources for farmers. The study involved: (i) identification of 

candidate species to be associated with cocoa trees for carbon-dense 

CAFs; (ii) designing spatial models of species distribution in the farm and 
deducing their carbon stocks; (iii) evaluating the models for the best trees 

associations in the farm. Amongst the common species associated in 
current CAFs those with economic value for their fruits and their wood 

were chosen, including some from the list of priority species for 
domestication in Cameroon. 12 exploratory models were then designed 

taking also into account the shading requirement for cocoa and their 
potentials in aboveground carbon stocks calculated. The following species 

were used: native fruits trees species (Dacryodes edulis, Irvingia 
gabonensis, Ricinodendron heudelotii, and Garcinia kola); exotic fruits 

trees species (Elaeis guineensis, Mangifera indica, Persea Americana); 
high value timber trees (Milicia excelsa and Terminalia superba). The 

exploratory designed models showed that by combining cocoa with native 
fruits trees, the highest carbon stocks (217tC/ha) was obtained with 

dense Dacryodes edulis (16/ha); with exotic fruits trees, high carbon 

stocks (118tC/ha) was obtained through dense Mangifera indica (8/ha); 
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with high value timber trees, the highest carbon stocks (212tC/ha) was 

obtained with dense Milicia excelsa (7/ha). A combination of native and 
exotic fruits trees (Dacryodes edulis, Irvingia gabonensis, Ricinodendron 

heudelotii, Garcinia kola, Mangifera indica and Persea Americana) and 
high value timber trees (Milicia excelsa and Terminalia superb) was thus 

used to develop 6 others models of which carbon stock values range from 
223 to 307tC/ha). These models showed to be advantageous not only for 

diversifying the sources of revenue but also for improving carbon stock 
even to the level of primary forest.  

 
Keywords: carbon stock, diversification, cocoa associated species, 

domestication, model design 
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hymenopteran parasitoids to control mirids on cocoa in Ghana 
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Residential Area, PO Box M32, Accra, Ghana 
 

A survey was conducted in five different cocoa-growing regions in Ghana 
by means of cocoa farms and forest visits. Insect species, number of 

adults and nymphs of cocoa, insect pests were collected for identification. 
A possibility of Beauveria bassiana to colonize cocoa plants endophytically 

was investigated. Then, two methods were used for the trial: seeds sown 

directly in soil containing conidia and seed soaking in a fungal solution 
before sowing. Beauveria bassiana isolate, Bb 11 was used. With the 

same purpose of researching cocoa mirids control method, the efficacy of 
two isolates of B. bassiana, produced at IITA-Benin (coded Bb337 and 

Bb339), was investigated on cocoa mirids. The concentration used was 
1.3 x 1010 conidia/ml. Four cocoa farms belonging to 4 different farmers 

were identified. Three plots measuring 800 m2 each (Bb 337, Bb 339 and 
control) per farm were demarcated for this purpose. The ULV Knapsack 

Nebuliser was used for application. Four mirid species were collected 
(Bryocoropsis laticollis, Helopeltis bergrothi, Distantiella theobroma and 

Sahlbergella singularis) and one Pentatomidae namely Bathycoelia 
thalassina. The abundance of these cocoa insects varied across the 

surveyed regions and between farms. In general S. singularis and B. 
thalassina were more frequent in most of the farms whereas D. 

theobroma and B. laticollis were scarce throughout the surveyed regions. 

No pathogen was observed from dead insects incubated. Our results 
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demonstrate that the inoculation method results in systemic plant 

colonization by a fungal entomopathogen. Insects were collected, 24h, 
96h, 7 days and 21 days after spraying from the sprayed and control 

farms for mortality and sporulation assessment. In total 228 insects were 
collected comprising essentially H. bergrothi and S. singularis. Mortality 

rate reach 85.6% (Bb 339) and 100% (Bb 337) for 24h samples, 9 days 
after application. For the same samples, sporulation rates were 34.0% 

and 47.9% respectively. 
 

Keywords: Cocoa, mirids, Beauveria bassiana, Biological control 
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The cocoa mirid Sahlbergella singularis Hagl remains one the major pests 

of cocoa (Theobroma cacao L.) in West and Central Africa where it can 
cause 30-75% losses in cocoa production. Chemical control remains the 

most widely used method to manage this pest. Over use insecticide has 
resulted in pesticide resistance and associated resurgence with likely 

negative impact on cocoa pollinators and the resulting negative impact on 
cocoa pollination and yield. There is renewed interest in the use of 

alternative method especially biological control and semiochemical 

control. The entomopathoghenic fungi Beauveria bassiana and 
Metarhizium anisopliae are two promising biological control alternatives, 

and semiochemical are explored for monitoring mirid populations and 
possible use in conjunction with biological control. In this study, six 

strains of entomopathogenic fungi were screened for their impact on 
cocoa mirid mortality, and (2) three colors of mirid pheromone trap were 

tested over a two-year period for their efficiency in monitoring mirid 
population. The six tested strains of B. bassiana and M. anisopliae caused 

84 to 100% mortality depending on method of application. In addition to 
mortality, other biological and environment response tests indicated that 

two strains - BIITAC 6.2.2. and MIITAC11.3.4 - are best for moving 
forward to formulation and field testing. Pheromone trap catches were 

affected by trap color (green>purple>white), and pheromone traps 
showed two periods of mirid abundance. Both of these findings will help in 

the optimization of mirid pheromone trapping. In the next steps, we will 

continue in selecting optimum formulations of biopesticides based on 

mailto:r.hanna@cgiar.org
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single or two fungus strains followed by non-target effects (with focus on 

cocoa pollinators), and field trials to determine biopesticide efficacy under 
different environments. A private company has been identified for the 

commercialization of the selected biopesticides to make it available to 
cocoa farmers in combination with pheromone traps for mirid monitoring 

and possibly mass trapping. 
 

 
PP-09: DEVELOPMENT AND PERFORMANCE EVALUATION OF A 

COCOA POD SPLITTING MACHINE 
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*Corresponding author: alebosunenator@gmail.com 
 

Splitting of cocoa pods in order to release the beans is a difficult task for 
cocoa farmers. The traditional method of using wood and machetes to 

break the pods is laborious and time consuming. This necessitates the 
development and performance evaluation of a cocoa pod shelling 

machine. The machine consists of the hopper, cutting blades/beaters, 
serrated cylinder concave, two discharge outlets for collection of the 

seeds and the pods‘ fragments, the frame and a 2-horse power electric 
motor as the drive system. The machine was fabricated from locally 

available materials. The performance of the machine was evaluated and 
found suitable for efficient splitting of cocoa pods as well as separating 

the beans from the broken pods with optimum shelling efficiency of 83.6 
%; separation efficiency of 78%; throughput capacity of 846 kg/hr and 

quality performance efficiency of 63.7% at optimum operating speed of 

450 rpm and feed input of 3kg. It was observed that the shelling 
efficiency, quality performance and the separation efficiency increases 

with increase in feed input. A linear relationship was observed between 
the shelling efficiency the operating speed, the separation efficiency, 

quality performance as well as the operation speed. The machine is 
therefore recommended for multiple reproductions for the use of cocoa 

farmers. 
 

Keywords: Cocoa, development, evaluation, machine efficiency, 
splitting, design, manufacturing 
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Cocoa (Theobroma cacao L.) was introduced into India way back in 1798 
in the Western Ghats region, and commercial cultivation started from 

1970 onwards as a mixed crop in arecanut and coconut based cropping 
systems. At present cocoa is cultivated in an area of 78,000 ha covering 

Kerala, Karnataka, Tamil Nadu and Andhra Pradesh states. The current 
dry bean production is only 16,050 MT, as against the demand of 45,000 

MT in Indian chocolate industry, which necessitates identification of 

potential genotypes to increase the productivity. ICAR- CPCRI widened its 
cocoa genetic base with introductions from Nigeria in the year 1974 and 

later in 1995, 44 collections which comprised of Pound, WACRI hybrids 
and few with unknown pedigree were planted as clones at a spacing 2.7 

m x 5.4 m under 2.7 m x 2.7 m spaced arecanut and evaluated for their 
performance. Eight trees each of these clones were conserved and 

evaluated in completely randomized design with single tree plots and 
observed for their growth and yielding potential. Growth characters were 

recorded annually and tree height (m), girth (cm) and canopy area (m2) 
which showed significant difference among the clones is given here from 

20 year old trees. The pod yield of individual trees was compiled for six 
years from fifteen to twentieth year of bearing and observed for their 

stable performance over years. Pod characters such as individual pod 
weight (g), length (cm), breadth (cm), ridge and furrow thickness (cm), 

number of beans and wet weight of beans per pod were measured from 

five pods of each clone. Fermented and dried beans were observed for 
single bean dry weight, shelling percentage, nib recovery and fat content. 

Data were analysed using SAS program and all clones showed significant 
difference for the characters studied. Promising clones were identified 

from their high pod yield with optimal canopy and desirable bean traits. 
NC-26, NC-49, NC-50, NC-23, NC-27, NC-30, NC-3, NC-43, NC-57 and 

NC-51 were identified as heavy bearers with pod yield ranged from 61 to 
85 pods and with more than two kilogram dry beans per tree per year. 

The pods weighed >400g with >40 beans of >1g bean index, 10-15% 
shell, 85-90% nib recovery and >50% fat which made them suitable for 

chocolate industries. These clones which adapted to the introduced 
environment will be recommended for area expansion initiative taken by 

National Horticulture Mission to sustain cocoa cultivation in India. 
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Cocoa cultivation is a part of the daily life amongst the southwestern 
people of Cameroon. Cocoa management is carried out following 

agronomic recommendations that provide guidance in agronomic 

management of the cocoa agro forests. Smallholders tried to respect 
these conditions, but taking into account their context in maintaining 

indigenous species in the cocoa agro forest that satisfies their needs in 
terms of health and nutrition. This paper presents the cocoa management 

with indigenous knowledge for carbon sequestration and livelihood in 
cocoa agro forests of the south west Cameroon. A sample of 120 plots of 

25m x 25m from 30 cocoa agro forests were selected and surveyed. 
Results obtained showed that indigenous species store 68.4% of carbon 

for 31.6% carbon stock from introduced species. Indigenous species are 
used for farmer‘s needs and contribute to carbon storage. Ceiba 

pentendra stored an average of 25.3 t/ha (13.5 %) of the total carbon 
(126.9 t/ha). Albizia, Irvingia, Terminalia and Pycnanthus are the most 

common indigenous species maintained. Local knowledge for indigenous 
trees management activities such as low intensity harvesting, reduce 

impact logging, leaving woody debris, conserving and maintaining trees in 

their cocoa farms can simultaneously provide climate benefits and 
maintain the cocoa agro forest as a carbon sink. 

 
Keywords: carbon sequestration, Cameroon, indigenous trees south 

western 
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Previous studies in the forest-savannah transition zone of Bokito in 
Central Cameroon have shown that smallholder farmers were able to 

realize afforestation by creating cacao plantations on savannah land. 
Compared to plantations setup after forest in the same region, cocoa 

production levels and associated tree species densities were found to be 
comparable on the long-term. In the light of climate change, afforestation 

of savannah with cacao agroforestry plantations could be of great 
potential due to its significant storage of carbon.  

 
Cocoa agroforestry plantations with an age gradient of 0 to 80 years were 

selected to assess aboveground carbon accumulation in cacao and 
associated trees as well as the soil‘s carbon content. The two previous 

land-use types: savannah and gallery-forest were also included in the 

analysis for comparison. Total aboveground carbon (AGC) was found to be 
highest in the gallery-forest control plots (118 Mg ha-1) and lowest in the 

savannah control plots (trees and herbs: 8 Mg ha-1). Compared to the 
previous land uses, mean total AGC was around 40% lower in cacao 

plantations set-up after forest while AGC stocks of plantations set up after 
savannah have increased by 630%. AGC of cocoa plantations after forest 

stayed relatively stable over time while it increased significantly (p < 
0.01) with the age of the plantations setup after savannah. According to 

the soil texture, different tendencies of soil C accumulation over time 
were found in cocoa plantations setup after savannah, while no change in 

soil C content was observed after forest over time. Overall, we found 
carbon accumulation in cocoa plantations set up after savannah and 

carbon depletion in plantations set up after gallery-forests. 
 

 

PP-13: Effects of shade regimes and varying seasons of irrigation 
on survival, developmental pattern and yield of field grown cacao 

(Theobroma cacao). 
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Field experiments were conducted at the Teaching and Research Farm of 
the Federal University of Technology Akure, Nigeria between 2012/2013 

to 2014/2015 growing seasons to investigate the effects of varying 
seasons of dry season drip irrigation and varying shade regimes on field 

survival, development and yield of cacao. It was discovered that 

combined effects of moderate and dense plantain shade with continuous 

mailto:ibfamuwagun@futa.edu.ng


Program and Book of Abstracts 52 
 

three years irrigation enhances field survival and establishment of cacao 

but with a significantly negative effects on some growth parameters like 
stem girth, branch number, and canopy size compared to those cacao 

plant with continuous three years dry season irrigation under open sun 
(no shade). More so, plant height of cacao plants were significantly 

positively influenced by dense and moderate shades with a thinner stem 
girth compared to those under open sun (no shade) with a thicker girth, 

higher branch number, and better canopy sizes at first and second 
growing season. In the third year, no shade plots with two and three dry 

season continuous irrigation were significantly better in term of plant 
height, girth, branch number and canopy sizes. In addition, increased 

cacao percentage survival was significantly influenced by irrigation and 
shade. Two and three dry season consecutive irrigation influenced 

survival and establishment. Meanwhile, mortality were highest under plots 
of dense and moderate shades without irrigation in the second and third 

dry season (67%), followed by those without irrigation only in the second 

dry season (58%) and (52%) in those without irrigation in only the third 
dry season. Pod production were significantly higher with crops under no 

shade treatments that were irrigated throughout the three dry season 
with the average pod production per plant in the 1st, 2nd and 3rd year as 

12, 67 and 169 respectively while those irrigated for first and second year 
only produces 13, 60 and 122 pods for 1st, 2nd and 3rd year. Cacao under 

moderate and densely shaded plots were significantly lower in pod 
production compared to those under open sun. The average pod 

production per stand under shaded plots with 2 and 3 years continuous 
dry season irrigation in the 1st, 2nd and 3rd season were 3, 15 and 30 

while those from plants irrigated for only 1st dry season had the lowest 
with 3, 7 and 12 for the 1st, 2nd and 3rd production season. Pod weight, 

average number of bean per pod and average fermented dry bean weight 
were not significantly different among the treatments. 

 

Keywords: Cacao, canopy, dry season, irrigation, shade, survival.  
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Cocoa has remains a major export commodity crop in Nigeria. Among 
cocoa producing countries of the world, Nigeria used to occupy the second 

leading position. However, the country production has dwindled over the 

years majorly due to over dependence on oil. Many of cacao plantations in 
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the major producing areas in Nigeria have gone moribund due to age of 

plantations, unimproved planting materials, pests, soil degradation and 
recently climate change. 

 
Research findings by CRIN have addressed some of the factors 

highlighted above. Coppicing height of 30 cm in the months of November 
and December have been recommended for the rejuvenation of moribund 

cacao stands through chupon regeneration; planting of improved cacao 
seedlings under old and unproductive plantation with the old as shade; 

replacement of existing unproductive cacao materials through side and 
top-grafting.  

 
Further evaluation for improved success is required for side and top-

grafting methods of rehabilitation. Adoption by farmers of the perfected 
technologies listed above is still low. This calls for research on the 

determinant factors for the low rate of adoption. In view of the global 

climate change with its attendant problems of reduced coppicing success, 
low yield, emerging pests, among others, there is the need for re-

evaluation of rehabilitation methods for improvement. 
 

Funding constraints have been identified as one of the major factors 
against effective delivery of the perfected rehabilitation technologies to 

the farmers, hence the need for support by governmental and non-
governmental organizations to bring cocoa production to its sound footing 

in Nigeria. 
 

Keywords: cacao, yield, rehabilitation, adoption, constraints, re-
evaluation 
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Successive Administrations in Nigeria had been making effort at 

revamping the Agricultural sector particularly the cocoa sub-sector 
through various programmes. One of such is inclusion of fertilizers as part 

of production input for increased productivity. The Cross River State 
Commercial Agricultural Project employed the services of Cocoa Research 

Institute of Nigeria to evaluate the fertility status of some cocoa farms in 

the five local Government Areas (LGAs) of Cross River State for 
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rehabilitation purpose and to make site specific fertilizer 

recommendations that will maximize benefits and minimize loses. Ten 
cocoa farms with declining productivity in five Local Government Areas 

(LGAs) of Cross River State were selected for rehabilitation activities. The 
LGAs were Akpamkpa, Ikom, Efung, Boki and Obudu of which Yaunde 

(Ikom), Agbokim waterfall (Etung) and Orimekpang (Boki) are high cocoa 
producing areas, while Begiaba (Obudu) and New Ndebiji (Akamkpa) are 

medium cocoa producing areas.  Each farm was divided into four blocks 
with eight sampling points and soil samples were collected at various 

depths of 0-15cm, 15-30cm and 30-45cm with the aid of soil auger. Soil 
samples at each of the sampling depths were bulked together to form 

composite samples. Similarly, leaf samples were taken from the tree 
under whose canopy the soil samples were taken. The soil and leaf 

samples were processed and analyzed for nutrient compositions in the 
laboratory using standard laboratory procedures. Results indicated that 

soils of New Ndebiji and Orimekpang in Akamkpa and Boki Local 

Government Areas respectively contained 0.65 and 0.71gkg-1 soil total N. 
These values are below the critical value for cocoa production. Hence, 

Nitrogen fertilizer will be necessary for optimum production in the two 
farms. Similarly, Potassium and Phosphorus are deficient in all the cocoa 

farms evaluated in the five LGAs. Potassium and Phosphorus fertilizers 
are needed to enhance productivity. However, soil pH organic carbon, 

base saturation, CEC all fell within the acceptable range for cocoa 
production. Leaf N, P and K almost follow the trend of soil results. The 

fertilizer computation based on the nutrient compositions of the soils 
indicated that Begiaba (Obudu) farm will require 41 kg P2O5/ha, and 188 

kg K2O/ha with no Nitrogen fertilizer, New Ndebiji (Akampka) farm will 
need 23 kg N/ha, 27 kg P2O5 and 211 kg K2O/ha, Agbokim-waterfall 

(Etung) will require 41 kg P2O5/ha and 188 kg, Yaunde (Ikom) 94 kg 
P2O5/ha and 272 kg K2O/ha while Orimepang (Boki) requires 18 kgN/ha, 

23 kg P2O5 and 13 kg K2O/ha. Non-acid forming fertilizers particularly 

organic based will be appropriate to achieve optimum productivity.  
 

Keywords: Cocoa, soil fertility, Cross River State, productivity, fertilizer  
 

 
PP-16: Nutrient uptake of cocoa (Theobroma cacao. L.) seedlings 

as influence by growth media and nutrient amendment  
 

Alieu, O. S., L. A. Hammed and Aiyelaagbe I. O. O. 
 

Cocoa (Theobroma cacao L.) is one of the most important commodity tree 
crops traded across the continents with Nigeria being the fourth largest 

producer in the world. In a bid to increase the production capacity of 
cocoa in Nigeria, the Federal Government recently distributed free cocoa 

varieties to farmers for raising seedlings and the farmers were using 

cocoa plantation soils for the purpose without consideration of the soil 
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quality potentials. A screen house experiment was conducted at the 

Federal University of Agriculture, Abeokuta (FUNAAB) to determine 
nutrient uptake of cocoa as influenced by cocoa growing soils and nutrient 

amendments. A 6 x 9 factorial experiment consisting of six growing media 
namely: top soils collected from (Etung-A, Etung-B, Idanre, Atakumosa, 

FUNAAB) and Sawdust, each amended with combination of seven nutrient 
elements essential for cocoa production in Nigeria which comprised N, P, 

K, Ca, Mg, Zn and B (Complete) using nutrient omission techniques 
(Complete without B, Zn, Mg, Ca, K, P or N) and Control. The experiment 

was a split plot in completely randomised design replicated three times. 
Growing media and soil amendment were allotted to main and sub plots 

respectively. Data collected on dry matter yield and nutrient uptake of the 
leaves, stems and roots were subjected to analysis of variance and means 

were separated using standard error. N uptake recorded in seedlings 
raised on FUNAAB, Atakumosa, Idanre, Etung-A soils amended with 

Complete-Zn were 0.230, 0.385, 0.090, 0.17 g/plant and 0.049, 0.085, 

0.072, 0.064 g/plant for Control respectively while N uptake in plant 
raised on Etung-B soil amended with Complete nutrients was 0.131 

g/plant and 0.067g/plant for Control. N uptake in seedlings raised on 
Sawdust amended with Complete-B was 0.222g/plant and 0.041g/plant 

for Control. It can be concluded that for higher nutrient uptake efficiencies 
in cocoa seedling, amendment of FUNAAB, Idanre, Etung-B and Etung-A 

soils with Complete-Zn and amendment of Atakumosa soil with Complete 
is recommended for raising cocoa seedlings while Complete-B amended 

Sawdust as well gave better results when used as alternative medium.  
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Soil degradation and low soil fertility are among the causes of low cocoa 
productivity. Despite this inherent low soil fertility, most of the cocoa 

farmers in Nigeria (>85%) do not use fertilizer on cocoa. The few cocoa 
farmers that use fertilizer apply wrong type and inappropriate dosage 

thus causing nutrient imbalance and ultimately low yield. There is also the 
dearth of virgin forest land to be opened up for expansion; therefore, 

raising soil fertility status of the existing cocoa plantations is a sustainable 
alternative to enhance cocoa production in Nigeria. Research effort has 

shown that cocoa production can be doubled through the use of 
appropriate fertilizer. Average yield increase of 127% was obtained in the 

third year in Ghana using the right fertilizer types and appropriate dosage 

across 60 cocoa farms in 2011. Federal Government of Nigeria 
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intervention over the years through the National Cocoa Development 

Committee and the Cocoa Transformation Agenda (CocTA) where 
fertilizers were subsidized by 50% increased awareness of cocoa farmers 

on the need to use fertilizer. Many of the farmers are now showing 
interest to use fertilizer on their cocoa farms to increase production but 

most commonly available fertilizer formulations in Nigeria (NPK 15:15:15, 
NPK 20:10:10, urea) are not suitable for old cocoa plantations with lesser 

need of nitrogen. There is therefore an urgent need to evaluate the 
fertility status of the existing cocoa plantations across cocoa ecologies in 

Nigeria with a view to develop appropriate fertilizer formulations for 
different cocoa ecological zones. The success story in Ghana, where over 

70 percent of cocoa farmers bought and used appropriate subsidized 
fertilizers in 2011 can be achieved in Nigeria if the right fertilizer types, 

appropriate dosages and other good agricultural practices that enhance 
efficient use of fertilizer can be effectively communicated to farmers 

through demonstration plots.  

 
Keywords: Cocoa productivity, soil fertility management, fertilizer 

formulation 
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The lack of agronomic information on germplasm clones has been 
suggested as one of the reasons for their poor utilization and 

management. Several cocoa genotypes from different genetic origin have 

been introduced into Ghana to broaden the crop genetic base. The 
present study investigate the level of variation using key agronomic traits 

in 116 different cocoa clones including under-utilised, recently introduced 
and seed garden parents. The clones were transplanted in June 2010, 

after eight-months of budding, following a randomised complete block 
design with four replications consisting of four trees per clone per block a 

single plot randomization between blocks of four procedures, with four of 
each clone randomized within blocks. Two years reproductive data (bean 

weight, number of beans per pod, pod value, bean yield and yield 
efficiency) after three years of establishment was subjected to 

multivariate analysis using statistical software Past version 3. Cluster 
analysis had little effect on clone origin and groups the 116 clones into 

three major classes with nine sub-classes. The three major clusters 
separated the clones into high yielding with two sub-clusters, moderate 

yielding with four sub-clusters and low yielding with three sub-clusters. 

Some of the best performing clones identified in the high yielding cluster 
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(T65/238, ICS 40, T16/613, SGU 50 and T63/961) combines high yields 

with high bean weight and high yield efficiency. In conclusion, results 
from the study indicate that there is considerable level of variation for 

traits related to yield in the available germplasm clones, and yield 
increase could be achieved by developing hybrids from some of the best 

clones. 
 

Keywords: Germplasm, heritability, pod value, stem growth, yield 
efficiency 
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The cocoa bean is Nigeria‘s leading agricultural export commodity and in 

2001, it accounted for 65% total agricultural export (CBN, 2004).The 

importance of the crop to the economy cannot be over emphasized. 

Cacao production has declined (5.2%) from 2013 till date with increase in 

its price owning to inadequate supply of improved planting materials 

among many other factors (Punch: March 21, 2016). Application of in-

vitro techniques to address some of the arrays of challenges facing cocoa 

production becomes paramount. At present, eighth new cacao hybrids 

were released by Cocoa Research Institute of Nigeria (CRIN) to the 

country with better performance in terms of: yield (1.34t/ha -2.12t/ha), 

bean quality, butterfat content, earliness to fruiting, highly adaptable to 

drier areas and resistance to Mirid and Phytophtora pod rot. The flora 

explants (petals and staminodes) of these hybrids were explored for their 
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regeneration abilities by subjecting them to in-vitro conditions (28oC+_ 1, 

dark incubation). A 

DKW medium, established for culturing cacao flower (by the Pennsylvania 

State University, U.S.A.) supplemented with 2, 4-D, BAP and coconut was 

adopted for the study. There were variations in embryogenic structures 

obtained (through petal and staminode tissues): friable, compact friable, 

compact brownish, Whitish, Pinkish and Yellowish. Root formation was 

observed at six weeks in Embryo Development medium (ED). This was 

frequent in callus with compact embryogenic structure. Hence, the study 

has revealed the totipotency of these hybrid materials and therefore could 

be incorporated in the improvement program of cocoa in Nigeria. 
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