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Abstract

Baobab (Adansonia digitata L.) is a tree widely grown throughout sub-Saharan Africa. Its
exceptionally nutritious fruit has the potential to play an important role in family nutrition and food
security in marginalized rural communities. In addition, baobab products have a growing market in
Europe and the US, which offers income opportunities for baobab producers in Africa. Little is
known about baobab trees, baobab products and markets in East Africa, particularly in Kenya and
Sudan which gave reason to form the project BAOFRUIT. During stakeholder workshops and field
visits in Germany and Kenya the available information was exchanged and knowledge gaps were
identified. The project consortium includes research institutions and private companies from Kenya,
Sudan, Malawi, UK and Germany.

The results of the workshops include the urgent need to investigate the current contribution of baobab
products to local diets, food security, income generation and the active promotion of baobab fruit as a
beneficial foodstuff. Furthermore, the ecology, distribution and abundance of baobab and possible
future changes need to be assessed.

Introduction

Baobab (Adansonia digitata L.) is a majestic tree that occurs naturally throughout the drier parts of
sub-Saharan Africa, which are hot spots of food and nutritional insecurity and socio-economic
marginalization (IFAD 2011). The species, of which many parts can be used for food (see e.g.
Gebauer et al. 2002; Sidibe and William 2002), has an important role in addressing such issues
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(Jamnadass et al. 2011; Adam et al. 2012), particularly for marginalized rural communities. The fruit
pulp is of high nutritional value, especially regarding calcium and vitamin C (Stadlmayr et al. 2013),
has pre-biotic and antioxidant functions and high dietary fiber content (Gebauer et al. 2002). Other
edible parts of the baobab such as the leaves, young roots and oil from the seeds also provide valuable
nutrients and are eaten either regularly or in times of food scarcity. In addition, baobab parts are being
processed by local communities into diverse products such as juice, sweets and snacks (Gebauer et al.
2014). Baobab also provides a variety of medicines, bark for making ropes and baskets, and material
for tools and handicrafts (Wickens and Lowe 2008).

However, in Eastern Africa, the species is regarded as underutilized as its potential for improving
local diets and livelihoods is not yet fully recognized. Also, value chains and marketing pathways are
poorly developed and the species is largely neglected by research, development and extension
institutions. Consequently, little information is available regarding the abundance and productivity of
baobab trees in Eastern Africa including the present contribution of baobab to local food security and
livelihoods.

Since 2008, dried baobab fruit pulp has been accepted as a novel food ingredient in the European
Union and for the US market (CEC 2008; FDA 2009). This poses a signal for an expansion of
demand and a vital condition for market access thus increasing efficiency of its marketing channels. It
may provide a vital incentive to realize more of baobab’s potential economic value and hence present
incentives for conservation through the use or even domestication of this resource. Constraints to full
use of baobab’s economic potential have been identified in terms of limited availability of planting
material (fruits are mainly harvested from natural stands), lack of knowledge on sustainable resource
management techniques, poor fruit processing technologies and the lack of well-organized market
chains (Wickens and Lowe 2008).

Literature Review

The vast majority of recent research activities on baobab have mainly focused on Southern and
Western Africa. Only a small number of scientists have concentrated their research on East African
countries like Kenya and Sudan.

Both genetics and the environment play a role in baobab morphology (Cuni Sanchez 2010). For
example, in Mali and Malawi fruits from baobab trees in hotter and drier areas were roundish, had
smaller seeds and lower pulp percentage than those from wetter areas (Cuni Sanchez 2010).

A study in South Africa on baobab productivity across five land-use types showed that fruit
production was only slightly better in villages and fields as compared to nature reserves, plains and
rocky outcrops. Also, there only seems to be a weak relationship between tree size and fruit
production. The age of the tree, however, seems to be a significant factor. Adult trees with a stem
diameter of more than 100 cm produce more fruits than smaller and thus younger trees (Venter &
Witkowski, 2010). In Mali, baobab fruits demonstrate a high phenotypic variation in numerous
characteristics, which may present opportunities for selection and cultivar development (De Smedt et
al. 2010). An ethnobotanical survey in Benin, Burkina Faso, Ghana and Senegal emphasizes the
importance of involving indigenous people when it comes to baobab improvement. Particularly older
women provide rich knowledge of baobab trees which allows them to distinguish the ones with many
desirable traits (the ‘female’ trees) to the ones with undesirable traits (the ‘male’ trees). The term
‘male’ and ‘female’ trees are used by local people to define nonproductive and productive trees
respectively (Assogbadjo et al. 2008).

For Kenya and Sudan, only little information on baobab is available. In Kenya for example, baobabs
were found on 50% of the 104 farms surveyed in a semi-arid area of Eastern Kenya (Kehlenbeck et
al. 2013). In Sudan, Gebauer and Luedeling (2013) mapped wild baobab trees and recorded a high
morphological diversity in various fruit traits. Furthermore, Wiehle et al. (2014) observed high
genetic diversity of baobabs in homesteads in the Nuba Mountains in Sudan.

A thorough market chain analysis of baobab and tamarind took place in Mali and Benin (De Caluwé,
2011). Amongst others, De Caluwé described the many different uses of baobab in terms of food and
medicine. However, desirable fruit traits such as the maturity of the fruit or the size of the capsule
seem to vary from one ethnic group to another. In Benin, the Ditamari ethnic group prefers
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precociousness and small size capsules whereas the Gourmantché and Mossi ethnic groups from
Burkina Faso appreciate big capsules with fatty, delicious kernels (Assogbadjo et al. 2008). Local
preferences therefore need to be taken into account if a domestication program is planned. This would
also imply that domestication strategies would need to be specific to each country (Assogbadjo et al.
2008).

Many authors agree with Bennett (2006) that natural products from Africa such as baobab present an
income opportunity for vulnerable and poor local communities. This could be enhanced by the
acceptance of baobab fruit pulp as a novel food ingredient in the European Commission (EC).
However, Buchmann et al. (2010) stress the importance of baobab for the local population in Benin,
Mali and Senegal, while the latter is already a major exporter of baobab produce. They regard the
recent decision of the EC as a potential threat to family nutrition and food security for rural people,
but there is a lack of data on this important issue so far.

BAOFRUIT project

BAOFRUIT is a joint project which was funded by the German Federal Ministry of Education and
Research (BMBF, 01DG13015) between September 2013 and July 2014. The aim of BAOFRUIT is
the exploration of sustainable use and commercialisation of products based on baobab to improve
food and nutrition security and to combat rural poverty in East Africa. To assist this goal, a
consortium of baobab experts has been established, workshops performed and a joint research
proposal developed and submitted to fund-raise for future research activities. The members of
BAOFRUIT consist of partners from research institutions, NGOs and the private sector in Kenya,
Sudan, Malawi, UK and Germany.

In the context of this project a number of activities were performed: First, a kick-off workshop with
key partners was conducted in Kleve (Germany) for defining research priorities. After an extensive
study of secondary literature a pilot study regarding the distribution of baobab trees in Kenya and
Sudan took place. Finally, a field trip was performed in Kenya and results were discussed and
composed during a second stakeholder workshop in Nairobi. The outcome of BAOFRUIT was
presented at various conferences and in a conference paper (Darr & North 2014).

Results of the BAOFRUIT activities

Research has shown that the current contribution of baobab products to local diets, food security and
income generation needs to be investigated further, particularly in countries such as Kenya and
Sudan. Knowledge and capacity of communities on sustainable baobab utilization seems to be low.
At this point in time extension services do not promote technologies for sustainable baobab
management, processing and utilization.

A map that would show the distribution, densities and age structures of baobab trees should be
developed for Kenya and Sudan which would greatly assist in estimating present and future
production potential for different regions. Domestication, which includes selection of superior mother
trees, their vegetative propagation and cultivation on farms (Buchmann et al. 2010) could be a viable
strategy to sustain the requested supply of baobab raw materials and to reduce any possible
competition between subsistence and commercial use of this resource. To select superior mother
trees, further characterization of morphological fruit traits, individual tree productivity and nutrient
contents of the fruit pulp needs to be performed. In addition, protocols for vegetative propagation of
baobab should be developed.

Traditional processing technologies may have the potential to be improved, however, the impact of
processing on nutritional value of the end product needs to be investigated.

Future research should therefore address the possible contribution of baobab production, processing,
marketing and consumption to sustainably improve livelihoods, food security and nutrition security in
the local rural communities of Kenya and Sudan. Ways need to be identified that actively promote
baobab as an excellent natural source of nutrient-dense food and for income generation.
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