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Banana & Plantain Production in West and 
central Africa : 11 millions tons/year



Plantain, the best cooking banana in 
West and Central Africa

All the bananas can be consumed 
cooked when they are still green, before 
the beginning of the climacteric crisis. 

In the countries like Cameroon which 
produce dessert banana for export, 
‘non standard banana’ is sold in green 
with much lower prices than plantain 
and consumed cooked 

Plantain, a popular staple food

in West and Central Africa

Nevertheless the demand of plantain remains very high. This 
shows that the users identify perfectly the quality of the various 
types and prefer plantain even if it is  much more expensive.



Agrobiodiversity is essential 
to ensure a sustainable 
agricultural productivity at a 
large scale.

However optimal valorisation 
of biodiversity requires that 
it is well characterized and 
evaluated not only in the 
field but also for various 
post-harvest characteristics.

Agrobiodiversity, a key for a sustainable production
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It is thus essential to develop 
a research strategy covering 
different aspects of post-
harvest including local or 
traditional scale

Genomic distribution of the BAP in the 
Reference Field Collection of CARBAP



Development

Research

Training

Impact

CARBAP’s strategic activities

A three-fold vocation : 

� Research, 

� Training and 

� Development

with expected 
impact on users



�Elaborate integrated methods for a sustainable control 
of pests and diseases

�Manage and optimize the use of genetic resources. 
Develop improved varieties adapted to the user’s 
demand

�Develop sustainable banana and plantain-based 
production systems

�Develop improve  post-harvest technologies and new 
banana and plantain derived products

�Develop production and marketing observatory for 
better information dissemination and impact studies

Main scientific activities



� Disease resistant and productive varieties 
including dwarf hybrids, 

� Simple technique for rapid mass- propagation of 
healthy plants

� Positive effect of Mycorhizae to reduce nematode 
populations

� Improved processing methods for high quality 
products (flour, chips…)

Major technologies developed



These technologies are now ready to be transferred to users 

at a larger scale for the economic betterment. These 

technologies are testing successfully with very few actors and 

the logical next step after that is to transfer at a larger scale 

the economically friendly technologies focusing the 

empowerment and the well-being of the target groups

Major technologies developed (cont.)



Present
situation, 2008

Participatory selection of 
innovative technologies

Scaling up. Large scale dissemination of innovations

Impact studies and adjustements

Target 1 Target 2 Target 3

Selection of priority targets/beneficiaries

Monitoring of the 
evolution of BAP 

value chain

Segmentation and definition of target groups 
Participatiory evaluation of  their needs

Research : Knowledge acquisition on BAP value 
chain

Developing participatory approachesPilot validation with small farmer’s groups

Development of technologies

Identification, qualitative and quantitative characterization of the BAP 
value chains in the region from producer to consumer

Achievements and 
new challenges of 

CARBAP



Conventional breeding approach to produce
dwarf plantain-type hybrids

AAB/AAA AAB/AAA

� Highly sterile dwarf Plantain broadly pollinated with diverse diploids
using multilocational device

� Obtention of primary dwarf hybrids, more fertile than their mother
including tetraploids and diploids

� Obtention of various dwarf secondary triploids by crossing primary
tetraploid with advanced diploids



Dwarfism = earliness, easy harvest, progressive harvest…



The PIF in vivo mass-propagation technique of planting
material, a simple technique for smallholder’s farmers



The PIF mass propagation is a simple technology developed and 
then was regularly improved by CARBAP. Its implementation 
requires little input and can thus be used by smallholders. 

PIF technique meets a very strong need to quickly multiply healthy 
planting material either of traditional or improved varieties for 
diffusion. PIF technique was transferred through training to 
several partners including researchers, technicians, extensionists, 
NGO, nursery gardeners and farmers in WCA and EA. 

In Cameroon, the technique was quickly spread, supported by the 
proximity of the CARBAP

The ongoing diffusion of the PIF technique already generates a 
return of instructive experience and lessons. 



Post harvest research activities (2005 – 2007)

1. Physicochemical characterisation of Musa
cultivars and hybrids

2. Banana and plantain micronutrients evaluation

3. Pectin of Musa peels

4. Processing bananas and plantains: Effect of 
conservation

5. Influence of processing techniques on Musa 
composition and their food derivatives 

6. Scientific and technical support to Musa 
processing units



Maturation stages: sampling

�Harvest: fully green mature stage (ripeness of one finger on the first hand of the 
bunch)

�Bunches dehanded – fruits from 2nd & 3rd hands randomly selected – stored (23°C –
26°C) for ripening follow up

�Ripening stages considered 

dark green
(ST1)

yellow with black spots
(ST7)

pale green with yellow tips
(ST3)

more yellow than green
(ST5)



Physicochemical characterisation

Objective: Contribute to the creation and selection of new Musa
hybrids with specific traits

Question: Are they any significant differences between parents 
and new hybrids physicochemical characteristics ?

Fruit weight, length & grade Pulp and peel dry matter

Peel adherence to pulp pH

Pulp and peel colour Total soluble extracts

Peel thickness Total titratable acidity 

Pulp firmness

Table 1: Reference physicochemical parameters at CARBAP

WHY ?: important criteria for consumer (texture, sugar 
content, DMC, etc. )



- More than 100 varieties evaluated… about 50 during ripening

- More than 1200 hybrids analysed

• various experimental trials in different environments

• various breeding programmes IITA, FHIA & CARBAP 

Physicochemical characterisation (cont.)

unripe pulp firmness pulp dry matter

plantain-like hybrids

CRBP39 2.42 31.47

CRBP755 2.36 34.54

FHIA21 2.15 31.84

ref. cultivars

REDYADE 2.54 34.16

FRENCH CLAIR 3.12 37.15

banana-like hybrids

BITA 1.84 27.57

FHIA17 1.92 18.62

ref. cultivar

GRANDE NAINE 2.2 24.92

Table 2: Pulp firmness and dry matter content of some Musa



Musa micronutrients
1. 2005 – Collaboration CARBAP/CIRAD

20 cultivars and Musa hybrides evaluated by HPLC for their α-carotène, 
β-carotène & lutéine contents during ripening (st1, st5, st7)

Figure 1: Chromatogram of fully ripe pulp of Kelong mekintu



Musa micronutrients (cont.)

Musa cultivars
Total carotenoid

(µg/g fm) Chart 1: H+ Chart 2: DMS DAF (days)

French sombre 25.33 ± 0.46 RHS 9/2 - 1355U 9 93

Batard 20.38 ± 0.17 RHS 9/2 - 1355U 9 85

Topala 20.86 ± 0.47 RHS 9/2 - 1355U 9 87

Pelipita 10.39 ± 0.86 RHS 9/3 - 7507U 7 140

Manamed red 48.67 ± 0.49 RHS 9 - 137U 13 80

Grande naine 2.91 ± 0.01 RHS 5/3 - 7401U 3 78

Table 1: Some results of the Musa germplasm screening for carotenoids



2. Micronutrients des bananes et de plantains

Effect of ripening on total carotenoid content of Musa pulps

Figure 1: plantain pulps (Batard cv.). 
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Figure 2: dessert banana pulps
(Grande naine cv.). 

Figure 3: cooking banana pulps (Popoulou cv.). 



Study of the valorisation possibilities of the fruit 
peels of various banana in collaboration with 

FUSAGX

Dry matter and crude protein (%/DM) in peel fruits of different 
varieties and maturity stage

(Happi Emaga et al., 2007. Food Chemistry, 103, 590-600)
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■■ fruit fruit peelspeels have a have a highhigh content of content of dietarydietary fibre, fibre, 
mainlymainly insoluble insoluble dietarydietary fibrefibre

Can be used as a source of energy

■■ fruit fruit peelspeels have a good have a good proteinprotein qualityquality and and 
constituteconstitute a a qualitativelyqualitatively interestinginteresting lipidiclipidic source source 
to animal to animal feedingfeeding

■■ Cellulose, Cellulose, hemicellulosehemicellulose and lignin fractions form and lignin fractions form 
a complex substrate that could be used to produce a complex substrate that could be used to produce 
bioethanolbioethanol..



THANK YOU


