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Abstract

The aim of this review is to discuss the emerging issues and challenges in baobab conservation based on the
climate change, emerging challenges related to herbivory and human use such as emerging of new markets
for baobab products and land use changes.Specifically, the review summarizes scientific questions and
challenges for the conservation of one of the most important indigenous fruit tree species, Adansonia digitata in
Sub-Saharan Africa. It highlights on new information on the status of A. digitata in Tanzania with a strong focus
on ethno-botanical issues, traditional and modern uses as well as challenges for the management and
conservation of the tree species.We have done that by using facts from different parts of the geographical ranges
of Africa and other parts of the world. The review is based on the belief that understanding the factors
underpinning the use and management of A. digitata is an essential step towards development of credible

strategies and plans that would advance and lead to sustainable management of baobabs.
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Introduction

Baobab (Adansonia digitata L.) is a flamboyant tree
plant that often grows in areas of human habitation in
semi-arid regions of Africa. Despite the high
economic and nutritional importance of A. digitata to
rural residential communities (Sidibe and Williams,
2002; Aluko et al, 2016), its conservation is
challenging. Having various uses and being of high
commercial value, A. digitata has been well-known as
one of the supreme essential trees in the world and
hence, there is a need for sustainable utilization and

its conservation.

Increases in harvesting, processing and exporting of
A. digitata seed oil and fruit pulp (Plate 1) is likely to
cause unsustainable use of the A. digitata tree (Sidibe
and Williams, 2002), and this pressure makes
conservation initiatives critical to ensure species’
survival (Sanchez et al., 2010; De Smedt et al., 2011).
To date, most studies have focused on the
agronomical, botanical and biochemical
characteristics of A. Digitata (Gebauer et al., 2002;
Kamatou et al., 2011; Parkouda et al., 2012) and few
studies have investigated the population abundance
and potential future distribution (Mpofu et al., 2012;

Kupika et al., 2014).

The declining baobab populations, caused by changes
in both climate and land use, have significantly
negative effects on the survival of the species as well
as the livelihoods of African communities. Therefore,
it is vital to understand the baobab’s current
population abundance and challenges associated with
its conservation in order to develop future strategies
for the conservation. Proper ecosystem management
and sustainable use requires a full understanding of
the tree’s species population status across its
geographic range (Zhang et al., 2015) as well as the

development of suitable conservation measures.

For many centuries, baobab trees have been felled, or
parts of trees such as barks have been harvested to
provide food, medicine and raw materials for making
ropes, baskets, tools and handicrafts (North et al.,
2014). High demand for baobab tree-based products

has led to overharvesting, especially in unprotected
areas of Tanzania. Despite the higher economic
opportunities offered by the high demand and value
of the baobabs and challenges arising from its
occurrence, there has been little effort to
geographically characterise its population or ethno-
botanical importance across different land uses or
ethnic groups. The challenges discussed in this review
have been organized in 3sections namely: (1)
Emerging challenges related to the environment such
asland use change and the decline in baobab
populations and the influence of climate change on
baobab species; (2) Challenges related to herbivory:
Baobab - elephant interactions; and (3) Emerging

challenges related to man.

This includes challenges related to new markets
for baobab products, traditional medicinal use of A.
digitata, the use of baobab products and the
commercial value of baobab. All this aims at
developing sustainable management strategies for the
baobabs. In so doing, we will draw on examples from
different countries in the semi-arid regions of Africa,

where most baobab trees grow.

This review is motivated by the premise that
acquiring a better understanding of the issues and
challenges underpinning the current status of A.
digitata is a key step towards developing credible
strategies and plans for the sustainable utilisation,
effective management and conservation of baobabs.
Importantly, this review offers options for key
measures that can be taken to improve baobab

conservation and management.

Materials and methods

Study area description

This review covered the semi-arid areas of Tanzania
located in Latitude: 2°39' 5.225" S, Longitude: 34°8'
20.364" E and Latitude: 8°2'53.048' S, Longitude:
35°3' 18.731"E (Fig. 1). In this review, we summarized
scientific questions and challenges for the
conservation of one of the most important indigenous
fruit tree species in Sub-Saharan Africa by drawing
experience from different parts of geographical

ranges of Africa.
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Fig. 1. Distribution map of baobab in Africa. Black dots: West Africa records, grey dots: East Africa records
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(Source: Sanchez et al., 2011). Inset: Location of semi-arid region within Tanzania.

Data collection

This study was carried out using a variety of
bibliographic database to search for relevant articles
and published reports. Quantitative and qualitative
methods were used to obtain information on
emerging issues associated with conservation of the
A. digitata in the Semi-arid areas of Tanzania. The
search of titles and abstracts, and then full articles
were examined and retained if the contents were
relevant. We conducted a review of existing literature
from peer-reviewed journal articles, books, edited
book chapters, electronic academic theses, technical

reports from Google Scholar, Scopus and Web of

Science covering issues on the importance of baobab
as beneficial and valued tree crop, its distribution and
associated uses, emerging issues and challenges
related with baobab conservation. We also focused on
the influence of climate change and land use change
on baobab, challenges associated with herbivory by
elephant and use of baobab products by human.
Finally, we proposed conservation strategies and
sustainable utilization of baobab in Tanzania. Facts
were also obtained from unpublished internal
scientific reports and management plans from
Tanzania and external reports from policy documents

related to baobab, conservation, ethno-botany and
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sustainable utilisation in Tanzania. Technical reports
and public publications from key stakeholders, such
as the International Centre for Underutilized Crops
(ICUC), Food and Drug Authority of Tanzania and
BAOFRUIT were also reviewed. The following
keywords or phrases were used: “baobab”, “biology of
baobab”, “baobab

medicinal use of A. digitata”, “baobab ethno-botany”,

populations”,  “traditional

“use of baobab products”, “baobab distribution”,
baobab

products”, “commercial value of baobab”, “baobab

“sustainable utilisation”, “markets for
elephant interactions”, “herbivory”, “land use changes
and the decline in baobabs”, “climate change and

baobabs”, “baobab

» «

strategies”, “sustainable utilization of baobabs” with a

conservation”, “conservation
combination of “AND” between the keywords to
retrieve the relevant literature. Literature obtained
from all the documents were categorized under the
following themes: (1) Distribution and associated uses
(3) Emerging issues and challenges associated with
baobab conservation, (4) The emergence of new
markets for baobab products, (5) Emerging
challenges related to the environment, (6)Land use
change and the decline in baobab populations
Traditional medicinal use of A. digitata, (7)
Challenges associated with the use of baobab
products, (8) The commercial value of baobab, (9)
Emerging challenges related to herbivory: Baobab -
elephant interactions, (10) The influence of climate
(12) Conservation

change on baobab species,

strategies and sustainable utilization of baobab.

A total of 147 scientific articles and review papers, 15
books, book sections, reports were revised in

developing this review.

Data analysis

Data were analysed qualitatively and presented in the
results and discussion section. The emerging issues
and challenges associated with conservation of A.
digitata in the Semi-arid areas of Tanzania were
organised in three sub-headings: 1) emerging
challenges related to the environment, 2) emerging
challenges related to herbivoryand 3) emerging

challenges related to human activities.

Results and discussion

Emerging issues and challenges associated with
baobab conservation

Deforestation especially clearance of woodlands is a
growing trend in virtually all savannah ecosystems. It
has been reported that losses of natural vegetation
and the related changes in the environment have been
more alarming in the past 50 years than ever before
in human history and many plant populations have
declined in numbers, geographical distribution, or
both (Ruddiman, 2003.). MEA (2005) reveals further
that the recent decline in biodiversity are the
outcomes of human actions and activities that have
increased the extinction rate more than the natural
rate. Reduced seedling survival resulting mainly from
browsing by herbivores, felling by humans and
climate changes has been reported to hinder baobab
recruitment (Munyebvu, 2015). A. digitata like other
tree species is vulnerable to overexploitation of
baobab fruits resulting from man-made, animal and
environmental emerging challenges as discussed in

this review.

Emerging challenges related to the environment

The influence of climate change and variability on
baobab populations

Climate change and variability has been reported to
be a major threat to the forestry resources including
Non-timber Forest Products (Msalilwa et al., 2013).
Variations of annual rainfall and temperature affect
the growth and development of forestry resources,
which lead to change in its abundance and
distribution (Amissah et al, 2015). It has been
predicted that Africa is likely to experience marked
climatic changes and variability with the drying and
warming in the sub-tropical regions and small
increases in precipitation in the tropics (Hulme et al.,
2001; Boko et al., 2007). Climate change related
events such as drought have affected ecosystems and
people (Boko et al.,, 2007; Msalilwa et al., 2013). In
recent years, African continent has been reported to
be highly exposed to the predicted climate changes
due to weak adaptive ability and interactions of
additional confounding challenges to climate change

such as temperature and rainfall.
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Temperature influences the plant growth, abundance
and distribution of a number of several species. Plant
growth may be affected indirectly by changes in
temperature due to its effects in increasing the
occurrence of plant diseases, other pests and the
influence on photosynthetic processes. Table 1 shows
the projected impact of climate change on plant
species. Pollination is one of the most sensitive
phenological stages to temperature extremes across
all  species and

during this developmental

stage, temperature extremes greatly affect
production. Every plant species has a specific
temperature range represented by a minimum,
maximum and optimum for the plant growth and
development. For example, the optimal growth day
temperature for baobabs ranges between 19°C and
35°C (Orwa et al., 2009). It is predicted by the
Intergovernmental Panel Climate Change (IPCC)
(2007) that the expected changes in temperature for
the next 30-50 years will range of 2-3°C. A study by
Doughty & Goulden (2008) found that in short-term,
leaf-level measurements of carbon assimilation in a
number of tropical forest regions showed that net
carbon assimilation declined with an increase in

daytime temperatures.

In many countries where seasonal variability in
temperature is large compared with daily variation, an
increase in temperature may affect the distribution of a
limited number of species (Lewis and King, 2014;
Vasseur et al., 2014). However, in areas with larger
temperature variation, increases in temperature are
likely to shift the distribution of plant species (Toledo
et al., 2012; Amissah et al., 2015). Therefore, there is a
need to conduct studies on the effect of the
temperature on baobabs so as to develop appropriate
recommendations for the conservation of this

important tree species.

The amount and regularity of rainfall affect the
occurrence of the certain plant species as well as their
growth and development. Rainfall in form of water is
one of the components of the photosynthesis and it
affects plant growth of several plant species. The less

the amount of water the less the photosynthetic

process, hence low plant growth. The suitable average
annual rainfall that baobab can grow better is between
300 and 500 mm (Orwa et al, 2009) although the
African baobab may still survive between the average
annual rainfall condition ranging from 90-1500 mm

(Orwa et al., 2009; Bosch et al., 2004).

A study by Msalilwa et al. (2019) revealed that baobab
populations are more strongly influenced by rainfall
than by temperature. Furthermore, regardless of the
land use, the annual rain is the main factor that
determines baobab distribution in semi-arid areas of
Tanzania (Msalilwa et al., 2019). However, research
evidence suggests that due to climate change and
variability, unpredicted higher rainfall associated
with floodshas been reported in various parts
including the semi-arid areas (Kupika et al.,2014;
Thornton et al, 2014) where baobab is grown.
Generally, baobab cannot withstand seasonal flooding
or severe waterlogging as such events may kill even
the mature trees (Bosch et al., 2004; Heuzé et al.,

2016)and result in the decline in baobab population.

Climate change could have negative effect on baobab
productivity hence negative effect to people’s
livelihoods (Cuni Sanchez et al., 2010). A study by
Cuni Sanchez et al. (2010) predicted that there will be
no areas in Namibia suitable for baobab growth in
future due to effects of climate change caused by

change in land use and global warming.

It has been further reported that the baobab
populations are threatened by climate change and
indicated that better conservation strategies are
needed (Wickens and Lowe, 2008). A study by
Bomhard et al. (2005) addressed the potential
consequences of the future climate changes on plant
biodiversity and

suggested the mitigation of

appropriate management strategies.

Among the most vulnerable species to reductions in
suitable habitat are those with delayed maturation
and reduced ability to recover from population
reductions, difficult to inhabit new suitable areas
and/or those that are already under human pressure

(Araujo et al., 2006). The baobab tree meets all the
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suggested criteria including its long life-span (Patrut
et al., 2007), it is naturally dispersed by animals and
it is under considerable threat from human use. In

view of current global trends related to climate

change, there is a need for assessing the climatic
factors that control the population dynamics and its

uses in order to recommend sustainable management

practices for future conservation of the species.

Table 1. Projected impact of climate change and variability on plant species.

Projected impacts Model Source
About 50,000 African plant species impacted: Africa Hadley Centre Third 1PCC, 2014
substantial reductions in areas of suitable climate for =~ Generation Coupled GCM

81 - 97% of the 5,197 African plants examined, 25 -
42% lose all area by 2085

Future distribution in 2050 of 975 endemic plant
species in Southern Africa distributed among seven
life forms endemic flora of Southern Africa on
average decreases with 41% in species richness
among habitats and with 39% on species distribution
range for the most optimistic scenario

(HadCM3) for years 2025, 2055,
20835, plus other models - shifts in
climate suitability examined
SDMs were fitted to climatic data
using the BIOMOD package in
SPLUS

Gandiwa, 2011

Fynbos and succulent Karoo biomes: losses of Africa for years 2025, 2055, 2085, Tafangenyasha,
between 51 and 61% plus other models - shifts in 1997
climate suitability examined
Projected losses by 2050, critically endangered taxa (HadCM2 1S92aGGa) IPCC, 2014
(e.g. Proteaceae) in South Africa: losses increase, and
up to 2% of the 227 taxa become extinct increase,
and up to 2% of the 227 taxa become extinct
Source: Adopted from IPCC, 2014.
Table 2. Traditional medicinal uses of A. digitatain different types of aliments.
Aliments Parts Preparation  References
Diarrhoea, fever, inflammation, kidney and bladder Leaves Decoction, (Brendler, Gruenwald,
diseases, blood clearing, asthma infusion and Jaenicke, 2003)
Malaria, fever Leaves Mixed with  (Watt and Breyer-
water Brandwijk, 1962)
Toothache, gingivitis Leaves Decoction (Tapsoba and
Deschamps, 2006)
Diaphoretic, fever remedy Leaves Decoction (Abbiw, 1990)
Diaphoretic, kidney and bladder diseases, asthma, Leaves Decoction (Wickens, 1982)
insect bites
Fever, diarrhoea Seeds Mixed with  (Watt and Breyer-
water Brandwijk, 1962)
Anaemia Bark Aqueous Adesanyaet al.1988
extract
Coughs Powdered Decoction (Watt and Breyer-
seeds Brandwijk, 1962)
Wound healing Stem Decoction (Baillon, 1876)
bark

Land use change and the decline in baobab
populations

In Africa, baobab is found in all land usesincluding
protected and unprotected areas. It has been reported
that the survivor and presence of the baobab
populations depends on the land uses in specific area.
Anthropogenic activities for example deforestation,
agricultural activities, harvesting of some Non-timber
Forest Products have an effect on land cover changes

as well as land use. Land-use intensification has been

predicted to cause more pressure on baobabs (Wilson,
1998; Schumanna et al., 2010; Schumanna et al.,
2012). A study by Schumanna et al. (2010) found that
land use type had a significant impact on the
populations of the baobabs between protected area
and the wunprotected communal area. Human
activities on land affect land and natural resources
due to population growth and food requirement.
Transformation of wild lands into agriculture lands,

settlements and other uses due to the human
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population growth results into competition of land.
These activities result into pressure on other land
resources including baobab populations. It has been
shown that not only land use type impact the
population structure of the baobab but also human
activities through socio-cultural and economic uses of
the tree (Wilson,

impact the population

1988; Schumann et al., 2012).

The semi-arid areas of Africa face intractable
challenges related to practical pathways to social and
environmental sustainability in rangelands. The
rangelands makeup ~90% of habitat for the species
and the rangeland area is currently undergoing a
seismic change in scientific understanding of their
dynamics, and shifts from communal to private
tenure, coupled with the effects of climate change.
Therefore, studying the population composition and
dynamics of the baobabs across different land use
types, is necessary to understanding the factors that
shape the population structure on which the tree

conservation strategies can be modelled.

Raising the status of land use to a more strictly
protected area (i.e., National Park and forest reserve)
may save the baobab populations from unsustainable
utilization and hence stable population. A stable
population is the one showing an inverse ‘J-shape’
diameter  distribution. This indicates good
recruitment or increase in population i.e. higher
numbers of seedlings and juveniles compared to the
adults while its opposite is true for the J-shape’
diameter distribution. Though, for the long-lived
species, like the baobab, may show a bell-shaped
distribution, i.e. a large number of trees in the middle

size classes (Venter and Witkowski, 2010).

The bell-shaped distribution is considered to be
normal for baobab (Venter and Witkowski, 2010). In
Schumanna et al. (2010) studythey observed an
inverse ‘J-shape’ for the park stands while the curve
bell-shaped,

suggesting lack of recruitment. Baobabs need to be

of unprotected area stands was

protected against animals, especially during the

juvenile stage (ICUC, 2006). Thus, there is an urgent

need to conduct studies across land use to compare
stands of baobab populations in the protected areas
against those in the surrounding communal areas to

determine its effects on the populations of the baobab.

Emerging challenges related to herbivory: Baobab -
elephant interactions

Elephants have been known to destroy baobab trees
leading to the death and reduction in densities
(Edkins et al., 2008; Mpofu et al., 2012). A. digitata
is broadly prone to elephant destruction (Owen-
Smith, 1988). It has been observed that elephants
frequently kill baobab trees through debarking the
stem and then make deep holes into the trunk
(Weyerhaeuser, 1985; Swanepoel, 1993). Lisao et al.
(2018) observed that elephant destruction accounted
for about 41% of the damaged baobab stems.
Furthermore, Barnes (1980) reported that baobab
abundances decline as the elephant densities increase
and the species recover when elephant densities
decline due to illegal killing. Moreover, a study by
Edkins et al. (2008) concludes that the impact of the
increase of elephants on baobabs is confounded by
other interventions such as drought, impacts of other
herbivores and fire (Plate 2C). Extensive destruction to
baobabs (Plate 2A) may indicate that elephant
population, regardless of its absolute density, has
reached a level at which it has already initiated major
vegetation changes (Swanepoel and Swanepoel, 1986).
The incomparable lifespan of the baobab means any
short-term alteration in mortality resulting from
elephant attack may have long-term consequences
(Weyerhaeuser, 1985). While recent studies (Gandiwa et
al., 2011; Kupika et al., 2014) have reported elephant
impacts on baobab, no studies have assessed the impact
of elephant activities on baobab population structure,
recruitment and associated elephant damage in semi-

arid regions of Tanzania.

Several studies (e.g., Bond and Keeley, 2005;
Mapaure and Campbell, 2002; Sankaran et al., 2008;
Gandiwa et al., 2011) have confirmed that elephants
play an important role in vegetation changes in
African savannahs and elsewhere. For example,
elephants cause a direct impact on natural vegetation

by feeding on trees, pushing stems over, snapping and
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debarking (Barnes, 1980; Swanepoel and Swanepoel,
1986; O’Connor et al., 2007; Shannon et al., 2008;
Boundja et al., 2010). The pattern of elephant effects
on baobabs has been reported to be unpredictable
1993;
Weyerhaeuser, 1985; Barnes et al., 1994). Scholars

especially on small trees (Swanepoel,
(Swanepoel, 1993; Barnes et al., 1994; Wilson, 1998)
have documented the distribution and population
structure of A. Digitata whichis determined by the
elephant population. As Swanepoel (1993) notes, the
impact of elephant activities on large trees such as
baobabs is of concern since the trees are conspicuous
and are aesthetically appealing. Baobab densities
have declined in numbers within the protected areas,
while some mature individual trees preferred by
elephants have remained intact in human dominated

areas (Guy, 1982; Mpofu et al., 2012).

baobab,

especially in times of resource inadequacy (Owen-

In protected areas, elephants utilize
Smith, 1988; O’Connor et al., 2007; Hayward and
Zawadzka, 2010; Biru and Bekele, 2012). A study by
Barnes et al. (1994) found that baobab densities
declined due to elephant browsing in Ruaha National
Park. Baobab trees were also slightly affected for the
same reasons in Lake Manyara in 1969 and 1981
(Owen-Smith, 1988). During this period, only 13% of
the trees remained undamaged, but the annual tree
mortality stood at 1% per annum (Owen-Smith,
1988). There is a need to conduct a study on the
impact of elephants on baobab population structure

in protected areas.

BAOBAB SEED OIL GM 250

Plate 1. Processed baobab products in Central

Tanzania: (A) Baobab powder extracted from fruit

pulp, (B) Baobab oil extracted from seed.

Emerging challenges related to human activities
Impact of fire on baobab populations

In ecological terms, fire acts as a huge herbivore
consuming biomass and affecting the world’s biome
distribution. Forest fires are considered to be a
potential hazard with physical, biological, ecological
and environmental consequences (Jaiswal et al,
2002). The impact of fire on the environment and
biota depends on the timing, behaviour, intensity and
frequency of occurrence. Regarding the timing, if wild
fire is set during the dry seasons, its intensity and
behaviour will be higher which may have more
negative effects on plant species including baobabs. A
study by Mpofu (2012) reveals that wild fire is among
the other factors that potentially destroy the juvenile
and seedlings before recruiting to the large trees. Fire
recurrence shapes the composition and distribution
of ecosystems in the world (Bond et al., 2005) and
this may have a serious impact on baobab population.
Fires enter forests through human activities. These
may be purposeful or accidental fires (Carment et al.,
2011). For instance, the indigenous communities may
set fire to aid in the collection of honey (Narendran et
al., 2001; Saha, 2002) and, hence, causing negative
impact to the baobab and other plant populations.
This is due to the fact that Baobab trees support the
production of the honey in trunk holes (Rashford,
2015; Ribeiro et al., 2019) and baobab branches are
also good in supporting the bee hives (Ribeiro et al.,
2019). In view of the above, it is important to manage
fire incidences in protected and unprotected areas in

semi-arid areas where baobabis grown.

The emergence of new markets for baobab products

A. digitata grows naturally throughout the semi-arid
regions of Africa (IFAD, 2011) and forms a significant
source of livelihoods during drought (Duvall, 2007;
Adam et al, 2012). Its nutrient-rich fruit has the
likelihood of playing a significant role in household
diet and food safety in relegated marginalized
communities (Jamnadass et al., 2011). It has been
established that the fruit pulp contains high
quantities of essential minerals and vitamin C
(Stadlmayr et al., 2013) and antioxidant functions

(Gebauer et al., 2002).
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In addition, local communities have been making
sweets, juice and snacks from baobab fruit pulps
(Gebauer et al., 2013). However, the key questions
here are how do different ethnic groups perceive
baobab and put its products to use, and how does this
influence the uptake and promotion of the plant as a
food crop to unleash the potential of mitigating food
and nutritional insecurity in these communities?
Baobab also has a variety of other uses including the
production of traditional medicine and raw materials
for making ropes, baskets, tools and handicrafts
(Wickens and Lowe, 2008; North et al, 2014).
Recently, the pulp form baobab fruit has been
recognized as an exceptional food component in
Europe and in the US markets (FDA, 2009; North et
al.,, 2014). This is likely to lead to a momentous
growth of the demand and the establishment of a vital
condition for market availability thus increasing the
possibility of its market. The realization that baobab has
an extraordinary potential economic value may provide
an inducement to local populations to manage, plant and
conserve the baobabs and hence sustain their livelihood.
Nevertheless, constraints against the full utilization of
the economic potential of baobab products have been
identified; and these include: lack of knowledge on
sustainable resource management techniques, poor fruit
processing technologies, limited availability of planting
material and lack of well-organized market chains
(Wickens and Lowe, 2008).

The existing role of products from baobabs to food
safety, local diets and income generation need to be
examined further in Tanzania. Also, the marketing
pathways and market value chains for baobab
products are poorly developed and the species are
largely abandoned by research, extension agents and
institutions. Information on baobab products and
markets and utilization has not been comprehensively
on baobab

marketing is essential at local and international scale.

disseminated. Therefore, research

Traditional medicinal use of A. digitata
A. digitata is an important tree which is accredited in
Africa for its medicinal value (Table 2). Several

authors (e.g., Gruenwald and Galiza 2005; De Smedt

et al, 2011) have reported on the traditional
medicinal use of the baobab plant parts. The products
extracted from baobabs are used to treat various
diseases such as diarrhoea, malariaand microbial
contaminations (Gruenwald and Galiza 2005;

Kamatou et al, 2011). Moreover, bioactivity
investigations on baobab have shown different
beneficial effects, such as anti-oxidant and anti-
prebiotic,

inflammatory  properties, analgesic,

antipyretic, anti-diarrhoea and ant-dysentery
properties and excipient (Milza, 2002). Despite all the
reports regarding the extensive uses of baobabs in
traditional medicinesince the ancient times (De
Caluwé et al., 2010), ethno-medicinal uses of
different parts of baobab tree among ethnic groups in

semi-arid zones of Tanzania are still limited.

For the past decade, the baobab tree has attracted the
curiosity of a number of scientists and pharmaceutical
corporations due to its numerous medicinal uses
(Adesanya et al., 1988; Sidibe and Williams, 2002;
Wickens and Lowe, 2008; Kaboré et al., 2011). These
properties have made the products of baobab tree to
have wide application in both traditional and modern
medicines. Interestingly, the tree is valued among
many indigenous communities; and some even
consider the tree as delightful (Wickens and Lowe,
2008). There is potential for promotion as cash crop
and hence expand its distribution in the semi-arid
areas. Further studies are necessary to investigate the

medicinal values of different baobab products.

Challenges associated with destructive harvesting
methods of baobab

Baobab tree parts (roots bark and leave) have been
harvested for different uses. Root harvesting for the
medicinal uses is detrimental to the baobab tree as
may result into killing of the tree hence reducing their
population. Baobab barks are harvested for many
uses including: making brooms, ropes, threads and
baskets. Intensive bark harvesting is detrimental to
the baobab heath and survival. Leaves are harvested
for food and medicinal purposes. Intensive leave
harvesting may result into plant damage which affects

the growth and survival of the baobab tree.
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Plate 2. Severely elephant damaged baobab trunk in
Ruaha National Park, Tanzania (A), harvested baobab
fruits in Central Tanzania (B) and felling of baobab

trees and use of fire to create a farmland (C).

Destructive harvesting methods are detrimental to
the tree hence reducing the baobab population.
Currently, local communities wuse traditional
harvesting techniques of baobab fruit including
shaking the branches and knocking the fruits using
sticks, which frequently result in substantial losses.
An increase of baobab ingredients both in food and
phamathetical industries has caused local community
harvest all fruits leaving nothing in the field (Plate
2B). This may result in unstable populations in the
future. Moreover, cultural practices including
debarking and root harvesting for various uses may
have an impact on the tree growth and survival. There
is a need to conduct a thorough investigation on the
impact of the cultural practices on the sustainability

of the baobab in the semi-arid regions of Tanzania.

Conservation strategies and sustainable utilization
of baobab

The higher demand for baobab tree-based products
will probably lead to overharvesting of baobab
products in all land uses. Gruenwald and Galizia
(2005) projected a global growth in the demand of
baobab products. Appropriate management of the
resources is therefore vital to avoid over-exploitation
resulting from the global increase in the demand of

baobab products.

Therefore, conservation action of baobab is urgently
needed since only a limited part of the current range
of the baobab tree would retain suitable habitable
conditions for viable populations of baobab in the
future. Different conservation strategies could be
implemented to preserve the baobab tree and,
maintain not only the diet, pharmaceutical and
income resources of many local people but also the
ecosystem where the baobab tree thrives. There is a
need to implement diverse conservation programmes
including in situ conservation in protected areas; ex-
situ conservation in the seed banks and conservation
through sustainable use. For example, establishment
of protected areas has been suggested to be an
important strategy which is often considered in
conservation (Sanchez et al., 2011). Moreover, current
levels of protection within a protected area might not
seem to be enough for the baobab tree. Elephants
have been reported to kill both adults and seedlings in
the protected areas (Barnes and Kapela, 1994; Edkins
et al., 2008), and the protection of baobab trees from

elephant destruction is very uncertain (Barnes 1994).

Baobab seedlings could be protected from other
herbivores through fencing and/or through planting.
Baobab fruit and bark harvesting in different
protected areas is another problem which has
remained remarkably high (Schumann et al., 2010).
In areas where the baobab tree is extensively used by
local people living around the protected area, the

baobab utilization could be limited to fruit harvesting.

Alternative possible conservation scheme, especially
in areas with high threat of habitat loss, might be ex
situ conservation in germplasm collections (Duarte et
al, 2018). Hampe and Petit (2005) cite the
importance of management of the populations at the
edge of shrinking ranges. Considering that baobab
seeds are reported to remain viable for several years
(Sacande et al., 2006), seeds from wild populations
could be collected and preserved in seed banks.
Training of local communities in sustainable
harvesting of baobab products could be organized as
suggested by Buchmann et al, (2010). Similar

training has successfully guided local harvesters in
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Namibia towards sustainable management of the

Devil's Claw, Harpag ophytum procumbens
(Strohbach, 1999; Hammond, 2000). Giving value to
the baobab tree and promoting its conservation could
also help preserve the ecosystem where the baobab
tree thrives and the plant and animals that feed,

shelter, or live in it.

Conclusion

The African baobab is known to be an important
source of income, as well as dietary supply for local
communities, particularly during the times of limited
food supply. There is increasingly growing demand
for baobab products in the world (North et al., 2014).
Despite that the use of baobab products is increasing
and gaining popularity due to its medicinal value as
well as food, there are emerging issues and challenges
associated to its uses; including climate change and
variability, land uses change, baobab new markets,

medicinal and destructive harvesting methods.

It has been established that baobab losses are mainly
attributed to elephant damage, fire damage, over-
exploitation, overgrazing, and lack of natural
regeneration. Systematic studies on the population
dynamics of the baobabs across different land use types
are necessary for generating information which is
needed to update policy and practices on matters related
to the status of baobab populations, habitat conservation
and its importance to people’s livelihoods. There is a
need for awareness raising on the importance of baobab
to people’s livelihoods and extending conservation

efforts outside protected areas.
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