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Abstract: Indigenous trees have great economic potential and ecological benefits for enhancing en-
vironmental prosperity, mostly in forestry and the forest products sector in the developing countries
of Sub-Sahara Africa. The baobab (Adansonia Digitata L.) is known as the African green jewel in
both fruit production and medicinal benefits also remarkable for so many forest products exported
across the world. Research conducted in the different Sub-Saharan African sub-regions has shown
this iconic tree with a majestic outlook has a priority tree species for local and foreign use and con-
servation. However, data on the benefits and conservation of baobab trees in Africa, especially the
Sub-Saharan countries is limited. This study aimed to assess the predominant geographical distri-
bution of the tree, the indigenous (cultural, socio-economic, ecological, and medical/health) benefits,
and the conservation strategies of the baobab resources in Sub-Saharan Africa. The baobab tree's
succulent roots, bulbs, branches, fruit, pods, foliage, and petals are all nourishing. Baobab parts have
been used for diverse reasons in Africa, some countries of Asia, and Europe for the past two centu-
ries due to their medicinal well-being properties. In addition, the medicinal applications of the plant
parts are discussed. Many authors have highlighted the baobab tree as one of the most important
trees to be saved and localized in Africa because of its high indigenous usage and commercial worth.
Anthropogenic global warming may induce a drop in baobab species, which could inflict negative
impacts on African economies. As a result, it's critical to research the species' likely future distribu-
tion and develop conservation policies. Literature was consulted for records and availability of this
tree in the Western, Central, Eastern, and Southern African species records and it was also analyzed
what percentage of the current environment would be appropriate in the future. Recent studies
suggested that farmers and the locals be provided free seeds and seedlings to encourage biological
rejuvenation to maximize the plant's potential, people should be informed about the additional uses
of baobab that have been discovered. Individuals must also be educated on simple sustainable ag-
roforestry activities that can be performed in plant and forest management.

Keywords: agroforestry activities; anthropogenic global warming; conservation policies; forest
management; forest products

1. Introduction

Africa contains the wildest edible fruit species relative to tropical Asia and North
America [1]. The strong agricultural capability and substantial biological modification of
Africa's wild edible plants imply that they could form the foundation for incorporating
new raised species and hybrids into current agricultural production following domestica-
tion [2]. Inside that multinational Crop Wild Relatives project, their utilization and con-
servation are among the most critical challenges for humanity [3]. Untamed and uncon-
trolled indigenous trees are used for a variety of uses in Sub-Saharan Africa, including
commercial agricultural goals [4-6]. One of the frequent names for the giant tree is the
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wooden or vegetal giant, due to its bulky shape, greyish wrinkled bark at the huge trunk,
and widespread appearance in various African savannahs. Studies have identified that
even these trees, which may live up to 3,000 years, were disappearing in huge numbers
[7-9]. Sanchez-Bayo [10], illustrates what is in jeopardy for the indigenous populace if such
massive trees go extinct.

Along with its twisted foliage, which is lush and green for many seasons of the year
and mimics root hairs stretched through the horizon, the baobab is also known as Africa's
upside-down tree [11, 12]. The gaze appearance of this one-of-a-kind tree has piqued the
interest of many visitors, and it is frequently included as a theme in souvenirs, diaries,
and booklets. Foods such as soft beverages, sandwich spreads, cereal bars, candies, and
chocolates, as well as medical supplements and pharmaceutical items like shampoo, and
foot spray, are among the products available. Local communities in humid, dry, semi-
arid, and hyper-arid areas of Sub-Saharan Africa rely on the baobab for a range of meals,
as well as fodder, weaving and rope-making fibres, seed oil and gums. The appearance of
a baobab has spawned stories, poems, music, and mythology all over Africa [13]. Baobabs
have a reputation for inspiring empathy and sometimes even adoration. Fruits, foliage,
florals, branches, nuts, timber, and root hairs have all been used in various ways. Buch-
mann et al. [14] collated about 400 systems and applications from different ethnic groups
and various zones in West Africa [14-16]. The baobab fruit pulp has the least moisture
content but the greatest calories, accessible glucose, fibre, ash, vitamin C, and nutrients
[17]. Several baobab research on various aspects has been undertaken in Western and
Southern Africa over the last two decades. Numerous baobab experiments have been un-
dertaken in sub-Saharan Africa on various elements of the plant, including physical vari-
ety, chromosomal characterisation, demographic reliability, nutrient benefits, gestation
period assessment, development environments, infections, and socioeconomics [17-19].

Geographical
Distribution

Reviewing the African
Baobab Tree in Sub-
Saharan Africa

Indigenous Conservation
Benefits Strategies

Figure 1. Showing the three key parameters for Adansonia Digitata L. assessment.

Food, housing, clothing, and medicine are all provided by the tree, as well as material
for farming, hunting and fishing [20, 21]. It is said that every component of the baobab
tree is helpful. The baobab has a large root system and can hold a lot of water [22]. Its
average yearly average temperature is 25°C, but it can withstand temperatures as high as
45°C, is fireproof, and can withstand freezing weather as long as there is no winter. It is
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drought-resistant and cold resilient [23, 24]. This adaptation allows it to grow in zones
with over 1500 mm of yearly precipitation, although plants in lower annual rainfall are
generally withered. All of the nutritious parts of the plant, including the fragile roots, tu-
ber, branches, fruits, pods, foliage, and flower petals, are used in traditional African cui-
sines. These same fruits are reported to have twenty times more vitamin C than a grape-
fruit and oranges, while the leaves are heavy in minerals and pro-vitamin A. Due to the
obvious fatty acid content, the oils derived from the seeds are regarded as appetizing [24].
Most people in Africa, particularly in the continent's central part, eat the leaves as the
main part of their diet [24-25]. They are cooked in potassium nitrate in Malawi with fresh
vegetables, such as leafy vegetables and spinach, which are replaced by domestically
farmed leafy greens in Zimbabwe [25]. The objective of this review is to evaluate the major
geographical distribution of African Baobab trees, indigenous benefits, and baobab re-
source conservation techniques in Sub-Saharan Africa.

2. The Description of The Majestic African Baobab Tree

The taxonomy Adansonia contains majorly nine varieties of evergreens belonging to
the hibiscus, or mallow, family (Malvaceae). Adansonia grandidieri, A. madagascariensis,
A. perrieri, A. rubrostipa, A. suarezensis, and A. za are species dominant in Southern Af-
rican, four are native to main island of Africa and the Arabian Peninsula (A. digitata and
A. kilima), and one is unique to northwestern Australia (A. gregorii)[26]. These possess
distinctive barrel-like trunks and are noted for their long lifespan and ethnobotanical sig-
nificance and benefits [26, 27]. According to folklore, "the devil plucked up the baobab,
thrust its branches into the earth, and left its roots in the air," according to an Arabic fable.
Other names for the baobab (Adansonia digitata L) are boab, boaboa, tabaldi, bottled tree,
and monkey bread plant [27]. This same Baobab Tree has been dubbed the "downward
tree" in some writings [28]. The majestic baobab tree is an image of the African continent,
according to the authors, and its bark and fruit have over 300 life-sustaining uses, making
it the source of many African cures, traditions, and folklore [29]. As a result, the term "The
Tree of Life" is fairly accurate according to Islam-Faridi et al [30], Gebauer et al [31] and
Cron et al [32]. The primordial species predates both mankind and the 200 million-year-
old division of the continents. The trees were thought to survive for up to 5,000 years by
European explorers, but carbon analysis suggests they are only 3,000 years old. These
massive trees, which can grow up to 100 feet tall and have a circumference of 100 feet,
provide protection, nourishment, and moisture for thousands of men and livestock [30-
32]. It seems these massive trees have long served as the focal point of African savannah
towns [33, 34]. Africa is home to a plethora of novel plant species, many of which are
known to be high in well-being chemicals but have yet to be identified or utilised by West-
ern society. It is not agronomical grown or adequately domesticated. It has been recently
implemented in areas beyond Africa (Asia, Australia, and the Americas). It's a symbol of
Africa, and it's at the centre of a lot of traditional African cures and folklore. Baobabs are
deciduous trees that grow to be between 5 and 20 metres tall. The baobab tree is an odd-
looking tree found in low-lying parts of Africa and Australia [35].

In southern Africa, one ancient hollow baobab tree is so huge that it can house up to
50 people inside its trunk[36]. Baobabs have been utilized as a store, a prison, a dwelling,
storehouse sheds, and even bus stations, among other things. The tree is unmistakably
distinct from any other. The trunk is smooth and shiny, unlike the bark of other trees, and
is pinkish grey or occasionally copper. The spreading branches of the Baobab tree, when
bereft of leaves, resemble roots rising out into the air as if they had been planted upside-
down. Baobabs are extremely difficult to destroy; they can be burned or stripped of their
bark and will regrow new bark and continue to grow [37-39]. The baobabs are endemic to
Africa and the Arabian Region's southern regions. These are long-lived pachycauls, with
some individuals dating back over 2000 years according to carbon dating. They are most
commonly seen in sub-Saharan Africa's dry, hot savannas, where they dominate the land-
scape and announce the existence of a waterway from afar[40]. They are a vital food source
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for many animals and have long been recognized as supplies of food, water, health cures,
and shelter. Myth and mystery surround them. Many of the biggest and leading plants
have disappeared in recent times, probably as a consequence of global warming. The ba-
obab is also known as the monkey-bread tree, upside-down tree, and cream of tartar tree.
Whenever they start dying, they decompose from within and disintegrate, producing a
pile of threads, leading some individuals to realize that they do not even drop dead either
and disappear entirely. The lives of many organisms, from the largest mammals to the
hundreds of small insects darting in and out of its crevices, are supported by an old bao-
bab tree, which can form its ecosystem. Birds build their nests in its branches, baboons eat
the fruit, bush infants and fruit bats sip the nectar and pollinate the blossoms, and ele-
phants have been observed to cut down and eat an entire tree. Local people have no prac-
tice of planting indigenous trees because they are considered "wild," [14, 41-42].

These were linked to indigenous belief systems, which included references to so
many traditional beliefs and tree deities and prohibitions, among many other elements.
Baobab leaf picking was mainly done also during the monsoon period, and only once a
year on average [43, 44]. Additionally, the bark and roots could be gathered at any time
of the year and if the process of recovery is not taken into account, this is also a cause for
concern for seasonal bark renewal [45]. A considerable variation in the administration of
African baobab by any particular management actions on the conservation of the African
baobab was identified in the study. The baobab is fast-growing with diverse use as an
indigenous tree in Sub-Saharan Africa [46]. bats and birds pollination improves fruit set
rate, making it a significant element for in situ regeneration of baobab trees in SSA. Hu-
man actions, alter the structure and function of the environment, with cascading effects
on human health, a concept is known as planetary health [47, 48]. Microclimates, hydrol-
ogy, biogeochemistry, and diversity are all affected by agroforestry, which involves com-
bining trees with crops and cattle [49]. Aside from the nutritional advantages of increasing
fruit consumption, the effects of agroforestry on human health are rarely discussed. Some
benefits provided by underutilized fruits and native trees such as baobab in combatting
rising starvation and inequality have become increasingly evident as awareness of worries
about agriculture and food security has grown[50, 51]. Baobab has been identified as one
of the most important edible forest trees to be saved, domesticated, and treasured in Africa
because of its impactful uses, high nutritional and medicinal value, drought resistance,
and relatively easy cultivation. Annual precipitation and temperature seasonality were
the key factors in forecasting baobab's global cultivation potential [52].

According to Islam-Faridi et al [53] the baobab is a magnificent, long-lived, and ver-
satile tree native to Sub-Saharan Africa. Internationally, there has been an increase in de-
mand for baobab products in the culinary, pharmaceutical, and cosmetics industries.
Given this, scientific information on A. digitata genetics and breeding, including cytoge-
netics, genetic diversity, and reproductive biology, is required. According to Anjarwalla
et al [54], the baobab is a dryland indigenous fruit tree species in Sub-Saharan Africa. Its
leaves, fruits, and seeds are significant for local populations' money-generating as well as
food and nutrition security. Its fruit pulp, among other minerals, is high in vitamin C and
calcium [53, 54]. Hybridization of baobab trees, employing parent plants exhibiting desir-
able qualities for biological mass propagation and planting, could help meet the growing
demand for baobab pulp while also reducing the vegetation population in natural ecosys-
tems. Cross-linking procedures and rootstock ages were recommended and recorded as
successful, and they can help with the creation of baobab domestication programs in Af-
rica's drylands to improve food security and livelihoods[51-54]. The baobab, according to
Stadlmayr et al [17], is a multipurpose tree native to Sub-Saharan Africa's semi-arid and
sub-humid zones. Despite its many uses and valued traits, knowledge of the dietary and
morphological aspects of this plant is scarce, especially in Sub-Saharan Africa. Magagula
& Costello [55], discussed the benefits and importance of walking Safaris in South Africa.
It is elucidated through guided walks and trails in national parks and game reserves.

2.1. Baobab Mucilage (Baobab Leaves) and Fruit Pulp
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Enormous greyish white blooms blossom during nightfall just on the Baobab tree.
The Baobab tree, which can develop nearly 450 metres in length and includes natural com-
pounds and vitamins, could be swallowed or washed thoroughly for a cool drink. You
can also roast and grind them to make a coffee-like beverage. The fruit of the Baobab isn't
the only portion that can be used. The bark is hammered into the string, carpets, bins,
parchment, and linen; the leaves are eaten and consumed, and the pollen is used to pro-
duce glue [56, 57]. It is a symbol of life and positivity in a terrain where nothing else can
survive. It is native to the African savannah, where the climate is parched. The Baobab has
responded to its surroundings over time. It's fleshy, meaning it collects and retains water
in its massive stem during the monsoon rains, allowing it to generate nutritionally fruit
during the summer months when everything else is parched [25, 41-50]. As a result, it was
dubbed "The Tree of Life." According to studies, a different sample of trees approximately
120 randomly selected trees produces between 50 and 2300 fruits per tree, with an average
of 600 fruits per tree in a season [58].
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Figure 2. a) Showing Baobab Fruit Pulp. b) Baobab Mucilage (Baobab Leaves). c) Different shapes
of Baobab fruit pulp in a dry state [50, 51].

2.2. The Africa Baobab in Perspective

The thick outer layer on the shapely pods of baobab is difficult to detach from the
kernel. The seed has a butter flavour and is high in oil [ 59]. Seeds can be consumed raw,
powdered, or baked, and oil can be extracted for baking and dermatological application.
Whole seeds are ground into such a grain meal, dried, and then added to the traditional
Sudanese cuisine 'Kurundu' [60]. Baobab fruit and nuts are still being used as additional
food in water shortages areas, both of which have been recorded in Africa [61]. In recent
years, there has been a growth in domestic and global interest in baobab goods, and more
baobab pulp and seeds are being processed on a massive scale for tourism items such as
sweetened baobab powder pellets and seed oil [62-63]. In eastern Africa, baobab pulp
powder and seed oil are the most popular. Kehlenbeck et al. looked at the yields of more
than 100 trees and the average amount of fruits per tree was 900, with an average of 1070
fruits per tree. They are however documented for use as a vegetable mostly across all the
subregions, where they are cooked in similar greens or blended and cooked with coarser
vegetables such as cassava leaves [60, 64]. Only two farmers mentioned the potential use
of the leaves as a vegetable during discussions with farmers[59]. Domesticated animals
enjoy the foliage and immature pods, so they are collected for feed. Similarly, across all
the regions, animals graze fallen leaves during the start of the dry season. On
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various farmlands in the neighbourhood, the tree's population status was studied. The
frequency of occurrence, diameter at breast height (dbh), and height of baobab trees ob-
served were all recorded. The number of different segments of the variety was counted to
establish the rate of occurrence [59-63]. The radius at height was calculated using only a
classic radius tape, whilst also altitude evaluation was conducted using haga altimeter-
the haga altimeter is a gravity-controlled pivoted pointer with a series of scales and pro-
portion scales. Inferential data have analyzed the findings. Frequencies and proportions
have been used in descriptive and inferential statistics. The tests were used to assess var-
iations in African baobab management and utilization regarding the age and gender dis-
tribution of respondents. African baobabs are big, unique trees that generally grow as iso-
lated individuals midst grassland or marshland habitat. They can reach a height of 8-35
m. The stem is usually large, cylindrical, or tubular, and has a buttressed, projecting bot-
tom. Trunks may reach a diameter of 8-11 m and may be made up of different trunks
merged around with a central cavity. Several native plants have hollow cores as just a
result of wood loss, such as deterioration of the oldest, interior section of the trunk [18,
20-24].

2.3. Leaves, Flowers and Fruits

In mature trees, leaves are petiolate complex, with as many as 10 leaflets, while
young and rejuvenating stems may also have simple leaflets. The change to compound
leaves is slow and occurs with maturity. The simple leaves of African baobabs last signif-
icantly longer than those of almost all other Adansonia varieties [40]. Leaves range in size
from stalkless to short-stalked. Flowering takes place during both the dry and rainy sea-
sons. Buds have a cone-shaped apex and are rounded. The flowers are spectacular and
occasionally paired, although they are normally produced solitary at the end of a 10-60
cm long floating stem. Five green triangular bent-back lobes sepals with a cream-coloured,
hairy inside make up the crown. The flowers are white and curled in the bud, with nearly
equal width and length — up to 8 cm. Flowers bloom in the late afternoon and last only
one night. The flowers have a lovely perfume when they are new, but after about 24 hours,
they turn brown and produce a carrion odour. The androecium is a white tube of fused
stamens encircled by 5-8 cm long unfused filaments. There are an average of 1000 stamens
per flower, which is quite a lot. Styles are white and extend beyond the staminal tube [65].
They're frequently curved at right angles and have an uneven stigma on top of them.
Seedlings in the baobab family are round with spurs just on the exterior. Pollen grains
have a thickness of 55 microns. Large circular elegant characteristic seeds with a thorny
outermost casing are produced by all Adansonia species. The shape of African baobab
fruits varies greatly, from nearly round to cylindrical. The thickness of the shell ranges an
average of 9mm. The pulp within is meaty and creamy brown. The pulp hardens into a
crumbly powder as it dries. The nuts are kidney-shaped and firm, with approximately a
0.8mm thick covering. They are dormant for a long time, only sprouting after a fire or
going through the digestive tract of an animal. This is assumed to be since the seed coat
must be broken or thinned for water to pass through before the seeds may sprout [7, 14,
20-25].

2.4. Geographical Distribution of Baobab Tree

The "Tree of Life" as it is commonly called can be found across Africa's arid zones,
with an ocean stem that can grow to an average diameter of 10 meters and a height of
15 metres. Hollow wooden trunks are common in elderly adults, which are generated by
the fusing of many stems over time. Bats and bushbabies pollinate the tree's unusual pen-
dulous blossoms. Its young leaves are edible, and the enormous gourd-like woody fruit
has a delicious mucilaginous pulp that can be used to make a pleasant drink. A. kilima
was discovered to be a separate species from A. digitata in 2012, based on morphological
and phylogenetic evidence [65]. Although visually similar to the African baobab, it grows
in mountainous areas of continental Africa and has different floral and pollen properties,
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as well as fewer chromosomes. For Example, the six species of baobab found in Madagas-
car have dense tops and dark to red trunks that taper from top to bottom or are bottle-
shaped to cylindrical. The blooming have five petals and range in colour from red to yel-
low to white. Bats and lemurs pollinate some species, while hawk moths pollinate others.
Monkeys and raccoons also pollinate some species, while hawk moths pollinate others.
Three other species, including the iconic baobabs of the famous Avenue of the Baobabs
(A. grandidieri) in the Menabe district, are classified as threatened just on the IUCN red
list of threatened species due to habitat degradation and delayed generation times [66].
Adansonia digitata L. belongs to the Bombacaceae family, a subfamily of the Malvaceae,
and is the most extensively distributed Adansonia species on the African continent. Adan-
sonia is a genus of plants with huge, showy blooms that bloom at night. One of these
species is A. digitata L., which is found across Africa's dry and semi-arid regions.

Figure 3. a) Baobab trees growing in the wooded-grassland area of Senegal in West Africa [66] b)
Baobab tree (Adansonia digitata) in Kenya [67].

This African baobab is noteworthy not just for its size, lifetime, fruit, and bark, but
also for the way it generates several fused stems continuously. The bark of the baobab
regenerates in the spaces between the stems, known as false cavities [66,68]. In the arid
African savannas, baobab trees are essential ecosystem elements. They contribute to nu-
trient recycling and decrease soil erosion by keeping soil conditions humid. Hundreds of
animals, including birds, lizards, monkeys, and even elephants, rely on them for food,
drink, and shelter. Elephants may even eat their bark for moisture when there is no water
around. Bats fertilize the flowers, and feast on their juice [69]. Throughout the millennia,
native human groups have managed to coexist with these great trees, benefiting from their
numerous uses without depleting them. Nine of Africa's oldest and largest baobab trees
have died in the last decade as a result of climate change [70]. Warming temperatures,
according to scientists, have either destroyed the trees or made them weaker and more
vulnerable to drought, disease, fire, or wind. Only by combining ecological, social, and
economic studies with local communities will we be able to repair Africa's climate and
ecology in the long run, ensuring that the baobab tree will survive and prosper for centu-
ries [68-70]. Whenever grapes hit the ground, their fibrous covering cracks, allowing in-
sects to penetrate and consume the fruit pulp. They do this by bringing dirt inside the
fruit, which becomes moist when the rain begins to fall, creating an ideal setting for in situ
fertilization. Humans are most likely one of baobab seeds' primary dissemination vectors.
Fruit is a frequent dietary source for nomads and travellers. They spit out the seeds as
they eat the sweet pulp, dispersing them along the roadside or in tree shade. It's also likely
that riverine tree fruits are water-dispersed, which would explain why baobabs are so
common all along the banks of the and at the Sudanese border. The baobab, in addition to
its numerous health and cosmetic benefits, has the potential to change millions of lives.
Baobab trees can be found in some of rural Africa's driest, most distant, and poorest areas.
The scientific name Adansonia honours Michel Adanson (the early 1700s), a French
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traveller and scientist who published the first botanical description for the entire species.
The name "Digitata” refers to the hand's digits, as the baobab has complex leaves with
close to seven leaflets, similar to a hand [71]. The only species in the section Adansonia is
A. digitata, which is the type species for the genus Adansonia. Except for A. digitata, all
Adansonia species are diploid; A. digitata is tetraploid. Several African baobab popula-
tions show considerable genetic variations, leading to speculation that the taxon com-
prises many species. The form of the fruit, for example, varies greatly from place to region.
The fruits in Angola are elongated rather than spherical. In 2012, a suggested new species
(Adansonia was discovered in high-elevation areas in eastern and southern Africa and
characterized. This species is now considered a synonym of A. digitata and is no longer
recognized as a separate species. Different genetics and appearance are found in certain
high-elevation trees in Tanzania, but further research is needed to establish if they could
be declared a unique species [71].

2.4.1. Distribution

Tropical savannahs are connected with the African Baobab. It prefers the effects of
drought, is susceptible to seasonal flooding and winter, and does not grow in locations
with a lot of sand [65, 71]. The tree has also spread to other parts of the world, particularly
Australia and Asia [72]. The northernmost boundary of its range in SSA is determined
by precipitation pattern; only along the Atlantic coast and in the Sudanese Savanna does
it naturally cross into the Sahel [71, 72]. This might be attributed to spreading following
planting along the Coastline. Its distribution in Central Africa is quite limited, and it is
only found in the far north of South Africa. Trees can be found in Eastern Africa's shrub-
lands and along the shore. Baobabs may be found in savannas, woods, and coastal loca-
tions in East Africa. The African Baobab is found in all four sub-regions of Africa. It is a
non-native species that has been introduced to North America and parts of Asia. It was
brought to northern Madagascar by Arab traders, who planted baobab trees in the heart
of settlements [71-73].

2.4.2. Habitat and Ecology

Many baobabs are seasonal, which means they lose their leaves during the dry season
and are leafless for most of the year [73]. The African Baobab may be found mostly in
savannah settings, which are prone to fire. A thick, burn wood and deep nuts are two
adaptations for surviving repeated fires. Trees that are more than 20 years old have thick
enough bark to resist the heat of most savannah fires, whereas younger trees can grow af-
ter a fire. The seeds may be protected by the fruit's thick outer shell. Fruit bats mostly
pollinate the African baobab in West Africa [73, 74]. Animals and a variety of insects also
frequent the blossoms and Baobab fruits have a strong covering that allows them to en-
dure dehydration and continue to survive for extended periods. Most of the animals con-
sume these fruit, and seeds that have been through an animal's digestive tract or been
exposed to fire have a better chance of germinating. Since elephants and baboons are the
primary dispersal agents, the seeds can travel large distances. African baobabs can be
spread by water because their fruits float and their seeds are waterproof. Some parts of
the baobab's reproductive biology remain unknown, however, pollen from another tree is
assumed to be necessary for the development of the viable seed. Secluded plants that do
not get pollen from some other tree do produce fruits, however, they are aborted at a later
stage. The capacity to disseminate across long ranges yet consciousness could explain the
presence of certain highly solitary trees [62, 63, 71].

2.4.3. The Growth Rate

Baobab trees develop weak growth rings, however counting growth rings is not a
reliable approach to age baobabs because some years a tree will form numerous rings and
some years none at all. A few A. digitata individuals have been identified using radiocar-
bon dating [71]. Two more trees in Southern Africa were believed to be around 2,000 years
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old, with one in Zimbabwe being 2,450 years old when it died in 2011, making it the oldest
angiosperm ever documented and some different specimen, was dated after it died, and
it was discovered to have been at minimum 1200 years old [75]. Baobabs' longevity may
be related to their propensity to produce new stems regularly [73, 75-77].

2.5. Indigenous Benefits and Uses of Baobab Tree

Baobab trees may be found growing in 32 of Africa's 54 sovereign countries. They
can live for up to 5,000 years, grow up to 30 meters tall, and have a diameter of up to 50
meters [74]. Many savannah cultures have established their homes around Baobab trees
because they can offer shelter, food, and water for animals and humans. While many peo-
ple are familiar with the baobab tree, few are aware that it produces a fruit, and even fewer
are aware that this fruit is one of the world's most nutrient-dense meals[74,75]. The bark
of the baobab tree may be used to manufacture rope and clothes, the seeds can be used to
make cosmetic oils, the leaves are edible, the trunks can retain water, and the fruit is ex-
tremely nutritious and antioxidant-rich. For ages, African women have used the baobab
fruit as a natural source of health and beauty. The baobab is the world's only fruit that
dries naturally on its branch. Rather than falling and deteriorating, it remains on the
branch and bakes for 6 months in the sun, changing its green velvety coating into a hard
coconut-like shell. The fruit's pulp dries off completely. To make a delightful pure fruit
powder, the fruit just has to be gathered, deseeded, and sieved. Baobab powder does not
need to be spray-dried, freeze-dried, or altered in any way, unlike many other supple-
ments. In its natural state, it is 100% pure fruit[75-77]. Surprisingly, the fruit has a natural
shelf life of three years and contains no preservatives or chemicals. Aduna Baobab Powder
is one of the best-kept secrets in the health and beauty industry. It's high in vitamin C,
contains about half the fibre of an entire fruit, and has the greatest antioxidant concentra-
tion of any whole fruit. The benefits of baobab for human health are numerous, as it aids
in energy production and weariness reduction. It strengthens the immune system by in-
creasing nutrient balance in the bloodstream, which aids in the fight against disease and
illnesses induced by germs. Assists in the absorption of meals and the prevention of wrin-
Kkles in the body [75, 77].

Figure 4. a) Showing Baobab Fruit dried Pulp. b) Baobab processed powder- showing the section
thru the pulp and the processed seeds converted into powdered additives ready for use and export
[78].

There are no baobab farms; instead, each plant belongs to family members and is
picked wild. The current harvest, which is so plentiful that it is generally wasted, has
enough baobab to feed an estimated fifteen million households. As shown by National
Geographic, the global demand for baobab trees might be worth one billion dollars to
rural Africa each year [41, 79]. The only problem is that 80% of the population has never
taken use of the African baobab's natural benefits. The fruit, bark, roots, and leaves of
these trees offer food for many animals, while the trees themselves provide shade and
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shelter. In the past, people used them as sources of food, water, health remedies, and shel-
ter [79]. The baobab is a regional food plant in Africa, although it is mostly unknown in
the rest of the globe and of all of the trees studied, the baobab is the most beneficial,” the
majority of the authors stated [70-81]. Drinking the baobab juice regularly a day while it
helps to stay healthy [79]. The fruit has been claimed to improve nutrition, increase food
security, encourage rural development, and aid in long-term land management. In most
parts of West Africa specifically Nigeria, the leaves are used to make a soup called miyan
kuka, which is high in phytochemicals and minerals [80, 81]. Cooking oil can be derived
by grinding the seeds, although this is not widely common as the derived products are
still underutilized locally. During the dry season, baobab leaves are occasionally utilized
as feed for ruminants. The animal feed may be made from oil meal, which is a byproduct
of oil production [81-83]. Fabric may be made from the bark's fibres. Animals eat the juicy
wood behind the bark of the baobab when there is a drought. Above importantly, it has
helped SSA's economy since the European Union allowed the use and consumption of
baobab fruit in 2008 [82]. Smoothies and cereal bars frequently contain it as an ingredient.
Baobab dried fruit pulp was accorded generally recognized safe classification as a food
ingredient by the United States Food and Drug Administration (USFDA), western and
developed countries-Americas, Asia, Europe and Oceania in the last two decades [42, 83-
85].

2.6. Conserving the Baobab Tree: Regional Strategies and Efforts

Several nations have been discovered to have no adequate or healthy baobab ecology
in the long term. In situ conservation in protected areas, ex-situ conservation in seed
banks, and conservation via continual domestication and sustainability are the main con-
servation techniques. The European Commission has approved the import of baobab fruit
pulp as a portion of new food [61, 62]. The baobab tree, which has over 300 applications
and commercial value in the EU and the US, has been designated as one of the most im-
portant trees to be saved and domesticated in Africa [40, 50, 51]. As a result, it's critical to
research the species' likely future range and develop conservation policies. The coordi-
nates and geographical position of the trees, as well as the climatic and soil layers, must
be obtained to determine the geographical dispersion. First, from simple grassland sa-
vanna to the dry savanna forests, they flourish on sandy and rocky soils and persons or
small groups of individuals distributed over broad spaces are common occurrences. Bao-
babs may also be found on mountain slopes in central Sudan and Southern Africa [41].

Those who worked in different parts of Senegal, on the other hand, documented a
total of 502 uses for the African baobab, of which almost half (50%) were for nutritional
purposes, 14% for medical purposes, 14% for spiritual purposes, 1% for veterinary pur-
poses, and 35% for other purposes. In eastern Burkina Faso, Schumann et al [61, 86], dis-
covered 25 different uses for the African baobab. There were 17 medical uses, 7 culinary
uses, and 1 construction use among them. The Omusati Region of Namibia, meanwhile,
cited ten distinct uses for the African baobab [62]. Despite the commercialization of bao-
bab in the study region, the main restrictions to baobab use in Nigeria are certain unfa-
vourable socio-cultural attitudes held by people of various groups regarding the plant. It
reveals that most people are unaware of the tree's native advantages. In the face of so
many dangers, the baobab tree is a protected species in Africa, however, it is endangered
by mining and development [15, 20, 60-65]. Drought, desertification, and overuse of the
fruit have all been mentioned as grounds for worry in the Sahel. Although the IUCN Red
List has not yet categorized African baobab, there is evidence that populations are dimin-
ishing due to the mortality of certain tree species. Baobab's lifespan appears to be harmed
by greenhouse gases, climate change, and global warming. Several particular baobab trees
fascinate sightseers because of their age, size, history, location, or rare occurrence, as evi-
denced by the noteworthy examples photographed by so many writers.

2.7. The Cultivation Model
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Baobab plants are important ecological factors in the arid African savannas, as well
as being helpful to people. Importantly, baobab trees help to keep the soil moist and pro-
mote ecosystem processes, and erosion control [59, 87]. They also offer food, water, and
shelter for a variety of creatures, including butterflies, reptiles, squirrels, and elephants,
who may chew their bark to get some moisture when there isn't any nearby[88, 89]. Bao-
bab trees, as ancient as they are, maybe nurtured, as certain West African communities
have done for decades. Birds and other animals pollinate the blooms, which travel great
distances to dine on their nectar. Most producers are deterred by the fact that producing
trees can take up to 10 years to bear fruit, but a new study shows that just by grafting the
stems of bearing trees on smaller plants, they can bear fruit in as little as five years. Many
"indigenous" trees have a wide range of fruit morphological and nutritional features, and
finding the most cultivable kinds requires years of research and selection. Domestication
is a term that refers to the selection and nurturing of the best trees present in nature, rather
than genetic engineering [80-88]. It may appear simple, but selecting the perfect plants
takes a bit of time, and most are withering in the meantime. The loss of the world's oldest
and largest baobab trees is heartbreaking, but the news should spur us to safeguard the
world's remaining huge baobabs and begin a process of close monitoring of their health.
If researchers can master the method of selecting the finest trees to nurture, they may one
day be as widespread in our stores as fruits [48, 56, 89].

3. Methods

This study did an exploratory literature review of selected countries of watershed
management in Africa and also explored a comparative analysis of the watershed/catch-
ment and river basins in Africa. With the emphasis on the four sub-regions of Sub-Saharan
Africa (SSA). This study emphasized Geographical Distribution, Indigenous Benefits and Con-
servation of the African Baobab Tree in SSA and the need to elucidate the natural distribu-
tion. In Eastern Africa (South Sudan, Sudan, Tanzania, and Uganda) baobabs are most
frequently found in the southern part of the country. The three key drivers of this review
study are the geographical distribution, the indigenous benefits and the conservation
strategies (in-situ and ex-situ), the study discussed the four major parts of baobab and did
a short assessment of the actual use of the parts (Fruits, Seed, Roots and Barks). This study
examined simulated models for the four selected sub-regions in SSA. These habitat pro-
portions were compared with the protected areas in Africa. Although potential future dis-
tributions were different depending on the model, scenario and records used, in all cases
only a percentage of the present distribution was predicted to remain suitable in the fu-
ture. A three-stage random sampling procedure was produced. Descriptive statistics in-
cluding frequency counts, percentages and means were employed in presenting the find-
ings of the study. The logit regression model was used in the determination of the factors
of usage among the respondents. The level of awareness determines the usage of the bao-
bab in the SSA. The study explores each sub-region considering their availability, tradi-
tional use, medicinal (indegenious) use and export trades.
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Table 1. Showing the matrix used to assign priority scores on the key parameters according to se-
lected literature.

U
. 5es Total Focused Remarks
Availa and Conserv
Authors . . . Assess Country/Sub-
bility Benefit ation :
S ment region
Baobab fruit pulp was unanimously implemented as
Senegal (West a new food by the European Commission. The
I) h 1 2009 *%o4 A4 A4 HH 3%
rehsler ( ) Africa) multifunctional baobab is widely utilized in rural
West Africa [90].
. This study discussed a decade-long adventure
Assogbadjo et Sub-Sah
SSOBDATIO EL e e o R b a. aran through an orphan African baobab to improve
al (2021) Africa . . .
Africa's food and nutrition security [91].
Omoteshoetal . . e Nigeria (West In rural villages in Nigeria's Kwara State, the baobab
(2013) Africa) is known and used [92].
The baobab extract was reported to have the greatest
Amusaetal . _— . e Nigeria (West  level of usage in the research area. The nuts are
(2017) Africa) usually eaten as a snack and used to make a native
drink [93].
The focus of this research was to describe the ecology
and indigenous utilization of baobab trees in the
Munyebvu . . . _— Namibia = Omusati Region of Namibia's Outapi and Onesi sites.
(2015) (South Africa) Among the two study sites, density, spatial patterns,
morphology, seasonal variations, stem characteristics,
and baobab usage were compared [94].
South Afri
Magagulaetal . . . o(usa fari;;ca Nature Reserves and Conservation Areas offer
(2021) guided walks and trails [55].
Kamatouetal ... ... . wxne OUb-Saharan Discussed Adansonia digitata, an economically
(2011) Africa valuable African tree, gets an upgrade [52].
. Ethiopia  Baobab tree vulnerability to population perturbations
Birhane et al . .
(2020) > * R ok (Eastern and global warming. The author emphasises the
Africa) concerns and objectives of Biodiversity [95-98].
Comparable losses of animals and plants,
socioecological repercussions, and an inclusive
Schwelg.er, & Sub-Saharan par.adlgm for mega biota regeneratlon Cen.tred on
Svenning * o o ok Africa increasing carbon retention by preserving,
(2020) expanding, and interconnecting old ecosystems to
allow a diverse range of species to develop and
propagate [99].
Discussed using natural range modelling,
Sanchez et al Sub-Sah
ANCNCE LT mn o * ot Hbroanatan determining the broadly utilized for baobab tree
(2010) Africa .
farming [98].
Islam-Faridiet ... .. N wxxe  Oub-Saharan  African Baobab has a unique chromosomal number
al (2020) Africa and cytomolecular identification [53].
Vari fting techni for baobab
Anjarwalla et al Kenya (East arions nga m_g .ec ruque.s o baoba .
R * ok . photosynthetic activity are being tested to aid
(2017) Africa) . . .
adaptation and improve production [54].
Stadlmayretal ... .. N e Kenya (East The dietary makeup of baobab fruit pulp was

(2020) Africa) collected from various geographic regions [17].
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A systematic review of baobab fruit

Western and . . .
pulp morphological diversity across several

Sanchez, et al.

A4 A4 *% *%34 S th_E t
(2011) ot .as em geographical regions with specific domestication
Africa
options [50].
Schumann et The effect of land use and leaves extract extraction on
al. (2010) R * w% West Africa  the baobab plant's population dynamics and harvest
’ output [45].
East
Schumannetal . . _— Burlfi;:rl?aso The baobab's uses, cultivation, and demographic
2012 h f th 100].
(2012) (West Africa) status across the eastern part of the country[100]
Buchmann et al The value of baobab in subsistence farming indicates
(2010) o o e #er West Africa  a conservative approach to baobab fruit distribution
to overseas countries [61].
Sud d
Gebaueretal ... .. . _— K:n;: (aEI;st A review of the baobab tree, Africa's wooden
(2016) Africa) elephant metaphorically [7, 8, 9].
Asogwaetal . . . wxxe  Oub-Saharan Its contribution to dietary modification, hygiene, and
(2021). Africa environmental conditions in sub-Saharan Africa [81].
Jama et al East and This research established a model for the long-term
(2008) skt * ok ok Central Africa conservation of indigenous fruit trees in both East
and Central Africa's arid landscapes [101].
Meinhold et al Sub-Saharan Th'e baobab's role in integrating rurfal non-timber
e * ok . agricultural and forestry merchants into the global
(2022) Africa
market [102].
In Malawi, processed baobab food products range
Southern .
Darr et al. - _— - wor Africa (Malawi from low-cost staples to high-end fresh produce. In
(2020) . L Sub-Saharan Africa, the baobab tree is a major source
nine districts) .
of non-timber forest products [103].
Southern Longevity, Development, and Decay of a Country
Patrut et al . . . _— Africa Symbol: Radiometric dating was used to examine
(2019) many timber specimens collected from the branches
(Botswana) .
during its fall [104].
Trying to recapture the Role of Forests and
Woodlands in Food Security Systems Transition
Chamberaingt .y s e Reviewaridle L0 O RO R e and ctura
al (2020) (Worldview) ’ ' '

benefits. Timber production was a major component
of "forest and land management" around the world
[105].
The annotation * represents the report/data on the Geographical Distribution/Availability, Usage/Benefits and Conservation:
4*(Most Adequate), 3*(Adequate), 2*(Fairly Adequate), 1*(Inadequate), 0 (Not Available).

This study considered 120 pieces of literature and closely considered twenty-four (24)
selected articles due to their connection to sub-Saharan Africa which is within the scope
of the study.
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Figure 5. Map showing the geographical distribution and dominant geolocation of Baobab in Sub-
Saharan Africa.

Table 1 assessed the matrix parameters of geographical distribution (availability), re-
gional usage and benefits and conservation strategies. The total assessment revealed that
the reports were given by the twenty-four (24) selected authors are generally adequate
(4*) taking the average of the three study parameters.

However, the conservation of baobab appears limited in most of the studies as there
was not much said about the conservation strategies except by; Prehsler [90], Buchmann
et al [61], Birhane et al [95-98], Magagula et al [55], Patrut et al [104], Chamberlain et al
[105] and a some selected authors that gave few data on the indigenous conservation of
baobab. Mature, unblemished baobab fruits used in this study were obtained from popu-
lations established in SSA. Although genetic heterogeneity between baobab populations
from various climatic zones/provenances was discovered, tree fruit density, fruit size, leaf
canopy, and tree height were sampled at random to identify the type of trees in each
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region. A composite bulk sample from each tree consisted of several fruits from the same
tree. A baobab population was defined in this study as a group of baobab trees that were
spread randomly and spontaneously in an agroforestry system. A global positioning sat-
ellite was used to record the location of sampling trees from the baobab populations.

3.1. Data Collection and Analysis

This study captured the collected data from various selected literature and merged
the details with a comparative description of the identified sub-regions in sub-Saharan
Africa as shown in the tables and chart below.

Table 2. Table showing the geographical distribution/dominance and the total land area of the four
sub-regions.

Baobab
Sub- . Total Land Species
regions Sub-regional Maps Area (Km2)  Dominance

(Approx %)

Remarks

Benin, Burkina Faso, Cape
Verde, Ghana, Guinea,
Guinea-Bissau, Ivory Coast,
Liberia, Mali, Mauritania,
Niger, Nigeria, Senegal,
Sierra Leone, and Togo,

Western A B

Africa .Westem Africa ®
0 50%0%0 o, ¢ 9,0°
cose :.:.'.-".:-:-::}:- 4

6,140,000 km? 28

Cameroon, Central African
Republic, Chad, the
Democratic Republic of the
Congo, Republic of the
6,667,433km2 32 Congo, Equatorial Guinea,
Gabon, So Tomé and
Principe, = Rwanda, and

Central
Africa

Burundi are among the
countries represented.

Burundi, Comoros, Djibouti,
Ethiopia, Eritrea, Kenya,
Rwanda, Seychelles,
6,182,917km2 22 Somalia, South  Sudan,
Sudan, Tanzania, and

Eastern
Africa

Uganda are among the 13
nations.
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Angola, Botswana, Lesotho,

Malawi, Mozambique,

Southern Namibia, South  Africa,

) 6,642,950km? 18 Swaziland, Zambia, and
Africa i

Zimbabwe make up the

African continent's

southernmost area.

Table 2 elucidates the various sub-regional maps, their landmass and the percentage
of Baobab Species dominance showing the geographical distribution of Baobab domi-
nance in Sub-Saharan Africa.

Geographical Distribtion of Baobab Tree

Central Africa, 32
30 Western Africa, 28

25 Eastern Africa, 22 Southern Africa,

WESTERN AFRICA CENTRAL AFRICA EASTERN AFRICA SOUTHERN AFRICA

[ Percentage of Sub-regional Dominance

Figure 6. Showing the geographical distribution of Baobab dominance in Sub-Saharan Africa in line
with the works of literature under review.

The Central Africa sub-region has the highest ranking in terms of the availability of
baobab followed by Western Africa and Southern Africa seems to have the least. How-
ever, this availability ranking does not determine the level of its usability and conserva-
tion as this varies according to the present microclimatic conditions and government pol-
icies on conservation in each of the countries.

Table 3. Table showing the percentage distribution of indigenous use of Baobab.

SSA Sub-regions Availability (%) Traditional Use (%) Medlii/n)a 1 Use Expo(rto/";“rade
o (o]
Western Africa 28 25 20 28
Central Africa 32 28 35 32
Eastern Africa 22 25 30 22

Southern Africa 18 22 20 18
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Figure 7. Showing the indigenous benefits of baobab in Sub-Saharan Africa.

Table 4. Showing the in-situ and ex-situ approaches to conserving Baobab in Sub-Sahara Africa.

SSA Sub-regions

Types of conservation Major location in the region

Western Africa
Central Africa
Eastern Africa

Southern Africa

Both In-situ  and Ex-situ Protected areas, national parks, wildlife and sanctuaries.
Both In-situ and Ex-situ  Protected areas, national parks, wildlife and sanctuaries.
Both In-situ and Ex-situ ~ Protected areas, national parks, wildlife and sanctuaries.

Protected areas, national parks, wildlife, reserved

Both In-situ and Ex-situ . .
areas(safaris) and sanctuaries.

Table 5. Showing the in-situ and ex-situ approaches to conserving Baobab in sub-Sahara Africa.

SSA Sub-regions

In-situ Rating Ex-situ Rating Remarks

(/10) (/10)
Limited conservation approach. Weak institutions and
Western Africa 4.3 2.4 conservation enforcement agencies in Nigeria, The
Gambia and Ghana.
Central Africa 4 4.4 Adequate. Fast developing tourism in the regions.
Eastern Africa 35 18 Most Adequate. Increased touri.sm in Kenya, Uganda and
Tanzania.

Southern Africa

4.5 2.8 Adequate. Fast-growing tourism in the region.
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Conservation Strategies

4.5 Central Africa, 4.4
4
35
3
Western Africa, 2.4 2.5
2.5
2
15
1
0.5
0
WESTERN AFRICA CENTRAL AFRICA EASTERN AFRICA SOUTHERN AFRICA
M In situ Conservation Strategy [ Ex situ Conservation Strategy
Figure 8. Shows the predominant conservation strategies of baobab in Sub-Saharan Africa as there
were not many significant differences in conservation strategies in the four sub-regions.
Table 6. Table showing the Percentage Rating of the Use and Export of African Baobab parts.
Baobab Western . Eastern Africa  Southern
. Central Africa . Key Use and Exports Remarks
Parts Africa Africa
It is the most often utilized section of the
baobab for making the sauce (soup) and is
Leaf 40 20 25 15 g the sauce (soup)
peppery and primarily enjoyed in the
communities.
Bark 25 25 25 25 To 'ma.ke the traditi.c>r'1a1 snac.ks and
indigenous medicinal potions
Used to make ropes (cotton ropes) and sell
Root 20 30 25 25 . pes ( pes)
jute bags for potatoes storage.
Put to indigenous drinks as an ingredient,
Fruit 15 25 30 30 and maybe eaten straight first from the plant

as a delicacy.

West Africa has the ranking on the use and processing of baobab leaf as a non-timber
forest product (NTFP). The bark seems to be generally appreciated through SSA due to its
overwhelming medicinal use. However, the root has its prominence in the Central African
sub-region where it is widely processed for export. Both Eastern and Southern Africa
could be seen having similar characteristics in their use of baobab fruits and seeds. Here
the production of local drinks and domestic ingredients is common amongst the people.
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Percentage Use and Export of African
Baobab parts

40
30
Root, 20
20
10
0
LEAF BARK ROOT FRUIT
Leaf Bark Root Fruit

M Percentage Use and Export of

African Baobab parts 15 25 20 40

Figure 9. Shows the percentage of usage and the foreign export of the products.

The figure (Figure 9) above identifies the fruit products as the most promising part
of the baobab tree followed by the tree bark and the root. However, the leaf appears to be
the last of all due to known storage reasons peculiar Africa lacking storage facilities, es-
pecially in the local communities where the trees are mostly found.

4. Discussion

This study reveals that fruits are the most obvious benefit of baobab in these four SSA
sub-regions, with different components being used in diverse ways (Figure 9). Fruits are
collected by hand or with a long rod with a hook, as they are often well attached to the
branches. They're either smashed on a stone or chopped up with a machete. The farina-
ceous pulp in the capsules is cream-coloured and high in vitamin C, calcium, magnesium,
and potassium. The fruit may readily be preserved for months under dry circumstances
because of its naturally low water content sugary moisture pulp is frozen in little plastic
packets and consumed as an ice confection in some parts of Africa, where the freezer is
accessible. It has been stated that nine of Africa's oldest and largest baobab trees have died
in the last ten years [105]. These plants, which range in age from 1,500 to 2,000 years,
seemed to have succumbed to changing climate. Rising temperatures, according to re-
searchers, either have destroyed the trees outright or rendered plants poorer and more
vulnerable to droughts, infections, wildfire, and weather.

Figure 8 reveals the conservation approaches by each of the region which is generally
weak and not sustained and the impact of global warming has affected the trees of all ages
across the SSA, not only baobabs. The African baobab is a unique plant, it is unique not
just in terms of size and lifetime, but also in the manner it generates numerous connected
stems. Bark, which is peculiar to the baobab, develops in the spaces between these stems.
Fruit provides six times more vitamin C than oranges, making it a valuable nutritious
supplement across the world [106, 107].

4.1. Geographical Distribution

Baobab grows in Sub-Saharan Africa's arid regions. Baobab trees may be found in
belts throughout Sub-Sahara Africa. They may be found growing in a variety of locations
around the region but are mostly located between the Limpopo and the Zoutpansberg
ranges of South Africa in the Southern African subregion [108]. The edible portions of the
baobab (leaves, seeds, and fruit pulp) are mostly consumed by rural populations, who
also sell them in local markets, while the non-food components (wood, fodder, and fibres)
are primarily utilized for revenue creation in Sub-Saharan Africa. Furthermore, the
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species plays several functions in traditional medicine, as well as cultural and religious
beliefs that regard the tree as revered [109]. The baobab (Adansonia digitata L.) is found
across the SSA and has a variety of applications, including medicinal, food, and drinks.
Linnaeus gave the name Adansonia digitata to honour Michel Adanson, a French botanist
who visited Senegal in the eighteenth century and characterized Baobab [102]. A separate
variety (A. gibbosa) is only found in New Zealand and Australia (Oceania), and some
parts of South East Asia, while the remaining group are unique to SSA.

4.2. Indigenous Benefits

Aside from eating, the baobab may be utilized for a variety of uses. Inner bark fibre
is robust and is commonly used to make rope, basket nets, snares, and fishing lines, as
well as weaving. Vitamin C, calcium, potassium, and dietary fibre are all abundant in the
naturally dry fruit pulp. The pulp is commonly employed as a fermenting ingredient in
local brews, cereals, and cuisine preparations, as well as in the manufacture of fruit juice,
snacks, and sweets [92-95]. Young tender leaves are often consumed fresh in SSA as a
replacement for commercial veggies, sauces, and even as a dry powder. Baobab seeds are
roasted and consumed, and when powdered or fermented, they are employed as thicken-
ing agents or flavour enhancers. The roasted baobab seeds, also known as Maari in
Burkina Faso, are high in fatty acids and vital amino acids and are a staple of the native
diet. Because its edible sections provide vitamins, minerals, proteins, and energy that is
not usually found in the cereal-dominated diets of Africa's drylands, baobabs serve a vital
role in providing balanced nutrition. Ropes, baskets, textiles, musical instrument strings,
and waterproof headgear are all made from bark fibre. Pollen from African and Australian
baobabs is combined with water to manufacture glue, while the delectable and nutritious
fruits and seeds of several species are eagerly for. Nonetheless, the usage of baobab leaves
for sauce and fruit pulp for drinks and snacks is still quite important [81, 110].

Encountered a similar case in the use of baobab roots to make strings tied around
premature babies to speed up growth, while the people of Gulimanceba, Burkina Faso
also use the bark as a strengthening agent for babies. Age has little impact on the applica-
tions of African baobab in the research region, according to a test of significant differences
in their usage. This shows that knowledge about baobab usage is widely disseminated
among people of all ages. The considerable difference in the usage of African baobab by
gender distribution of respondents, on the other hand, revealed the contrary. The baobab
tree's fruit is high in vitamin C, making it a valuable dietary supplement. Researchers have
discovered that these trees, which may live up to 2,500 years, are dying in droves. Studies
illustrate what is at risk for local populations if these massive plants become extinct [81-
87, 111].

4.2.1. Medicinal Applications of Baobab Seed

Conventional medicine is a type of treatment that has been Indigenous peoples use
the bark, roots, leaves, fruits, and seeds of the baobab tree for human and animal medi-
cine. In traditional medicine, the leaves and fruit pulp are used to treat fevers as an anti-
pyretic or febrifuge. Anti-stress qualities can be obtained from the leaf extract. They're
used to cure weariness, insect bites, guinea worm, internal discomfort, and diarrhoea,
among other things. In situations of dysentery and to stimulate sweating, the fruit pulp
and powdered seeds are utilized. Hiccoughs are also treated with seeds. Seed oil is used
to treat sore gums and soothe damaged teeth. The use of the bark as a replacement for
quinine in situations of fever or as a preventive is perhaps the most widespread in tradi-
tional medicine. Due to the presence of mucilaginous compounds, the decoction of the
bark decomposes quickly. Headaches and diarrhoea are treated by SSA, a traditional
drink created by soaking fruit pulp in water. Herbalists in these regions also use magic
spells and A. digitata salve to cure terminal diseases in Africa. Southern African region,
baobab bark is used in a mixture to cure swelling limbs. Some parts of Asia also use the
bark, leaves, fruit pulp, and seed to alleviate oedema. The iron status of youngsters with
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low iron levels in their blood is improved by baobab fruits. An aqueous bark extract of A.
digitata is traditionally used in Nigeria for treating sickle-cell anaemia.

4.2.2. Mucilage (Baobab Leaves)

Many foods in West Africa are mucilaginous, which gives indigenous soups and
stews their intended slimy quality. Nigeria and Ghana which are two countries in Western
Africa conducted a thorough investigation of the mucilage generated by baobab leaves
the high protein and mineral content of both crude and purified leaf mucilage was the
most intriguing aspect [83]. The neutral sugars rhamnose and galactose are found in trace
amounts in the mucilage. Uranic acid is made up of glucuronic acids in a combination
because of its large concentration of uranic acids, mucilage is classified as an acidic poly-
saccharide. The amount of carbohydrates, proteins, and minerals in the mucilage deter-
mines its viscosity, which is reduced by heating at extreme heat. Baobab soluble fibre, on
the other hand, has a lot of promise as a thickening agent. Mucilage derived from okra
fruit and baobab foliage were shown to be excellent stiffening agents in research.

4.2.3. Fruit Pulp

It is one of the most significant food-producing sections of the tree. By kneading
ripped fruit pulps in cold water, the fibres and seeds are removed, and the resultant emul-
sion is sieved. Thinner gruels are made by adding this to heavy grain mixtures. The dry
pulp is eaten fresh or added to gruels after they have cooled, which is also a wonderful
means of storing it. The pulp is often crushed to form a delightful beverage with a wine-
gum flavour. It's used to speed up the fermentation of sugar cane for beer production. The
Fulani and Hausa of northern Nigeria utilize the fruit pulp emulsion to make a drink by
mixing it along with yoghurt. The pulp may be kept for a long time and used in soft drink
manufacture, but it must be kept in sealed containers. The usage of sodium material used
in construction improves storage. If crushed to a powder, it may also be frozen. Baobab
powder combinations are widely accessible in the open market, although their quality
varies, and others are counterfeit. The fruit pulp is normally sundried, but it is sometimes
cultured, and it is used in cooking and baking as a replacement for cream of tartar. The
fruit pulp is used as a condiment and appetizer in the native cuisine. The fruit pod may
also be burned to produce a vegetable salt that can be used to make soap.

4.2.4. Energy value and Mineral Contents

The typical moisture content of ripe fruit is 9%, with 3% protein, 0.3% fat, 75% carbo-
hydrate, 9% fibres, and 6% ash. Fructose, sucrose, and glucose levels in the pulp produce
sweetness. The presence of organic acids such as citric, tartaric, malic, succinic, and ascor-
bic acid makes the fruit pulp acidic. The energy content of pulp is comparable to baobab
leaves. The baobab fruit pulp's amino acid makeup, mineral content, and chemical com-
position, respectively. Some scientists have undertaken studies on fruit pulp. The chemi-
cal and nutritional components of the Adansonia digitata L. fruit pulp, as well as the sol-
ubility of seed protein, have been studied. According to his findings, the Adansonia digi-
tata L. kernel is high in energy, protein, and minerals, and might be used as a dietary
protein source in tropical and subtropical areas. Due to its high calcium concentration,
fruit pulp can be used as a calcium supplement. Furthermore, the baobab seed protein's
excellent protein solubility at acidic and alkaline pH implies that it might be a useful die-
tary additive. A study on the chemical composition of baobab fruit was conducted by, the
researchers concluded that baobab fruit pulp has a low degree of esterification and low
intrinsic viscosity and therefore, probably does not give it a good media to form jelly with
high solid content due to rapid precipitation and therefore form an irregular gel. In addi-
tion, it is of lower quality compared to others. Many researchers have also studied the
variability of Baobab fruits, their physical characteristics, and their nutrient content in the
West African Sahel.
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4.3. Conservation Strategies

Natural renewable assets, such as non-timber forest products, confront several prob-
lems that jeopardize their long-term availability and capacity to contribute to humanity's
inclusive growth. Some of these issues are directly tied to how these resources are man-
aged and the tactics that are used to govern the others. Many NTFPs utilized to address a
huge variety of demands are gathered in an unsustainable way to this level. Meanwhile,
the forest and woodlands' ability to meet the demand for NTFPs is dwindling due to the
extinction of NTFP-producing tree species based on overharvesting, poor utilization pat-
terns, and poor management techniques used by the locals. The African baobab is a tree
species that produce non-timber forest products and may be found in the humid savanna
and Sudan-Sahelian environments of the west, east, and southern Africa. In many places
of Africa, there is a scarcity of knowledge about baobab's present state, management tac-
tics, and benefits to rural economic growth.

Several challenges, notably human pressure, fire, uncontrolled livestock grazing, and
wild animals, have consistently challenged the tree's contributions to rural residents' life-
styles in the Nigerian humid grassland biodiversity hotspot. Given the aforementioned,
studies were done in some Northern Nigerian cities based on the uses, management
measures, and demographic status of African baobab in a savanna village. The research
goals were to describe the baobab's usage and management, as well as to estimate its de-
mographic condition in the research area of the West Africa sub-region. This would be
intended to result in information that will help to improve the soil's ecological and com-
mercial possibilities. Many dietary studies on the baobab have already been undertaken,
however, the reported data varies greatly depending on the source of the fruits and the
analytical methods utilized. The impact of soil features on the bioactive compounds pre-
sent in baobab sections has been recorded throughout three agro-climatic zones of SSA.
The nutritional content of baobab fruit pulp has been observed to be influenced by topsoil
features and tree origin in Mali. Even though baobabs are widely accessible throughout
East and Southern Africa, research on their nutritional content is limited. Furthermore, no
research has been done on the effect of tree origin on the nutritional content of baobab
seeds and fruit pulp from these places. Having a provision of thorough dietary data can
help many cultures increase their use of this fruit. To assess if the location of origin im-
pacts the nutritional content of baobab fruit pulp and seeds in East, South, and West Af-
rican nations, and to investigate the proximate composition and mineral content of baobab
fruit pulp and seeds in East, South, and West African countries. The findings of this study
will aid in the implementation of policies aimed at reducing hunger, improving nutrition,
increasing the value of baobab products, and improving the economic well-being of rural
people in Sub-Saharan Africa. Furthermore, the availability of heterogeneity in nutritional
characteristics between nations would allow for the selection of better mother trees for
domestication, breeding, and conservation from current agroecosystems.

4.4. African Superstitious Belief about Baobab

Certain communities in SSA think the Baobabs were erect and haughty when the
earth was young. The gods were enraged and uprooted the Baobabs, forcing their roots
upward to the ground. The reptile fulfilled their requests when they pleaded for rain,
healthy harvests, and good hunting. The serpent was shot by the first white poacher, as
well as the result was devastating. Another of the biggest Baobabs in Zambia's Kafue Na-
ture Reserve is regarded as the plant which swallows young women. The four lovely la-
dies who resided in its shadow were infatuated with this massive tree. Once they fully
matured, they began looking for spouses, making the branch envious. The forest extended
its branches and brought the young woman within one evening throughout a furious rain-
storm. A resting stop had already been constructed among the massive tree leaves. These
cries of the trapped ladies, not the noises of the wild beasts, make everyone within shud-
der during tumultuous days. A small child is said to grow up to be a huge and powerful
man if he is bathed with water used to soak baobab bark. Some indigenous beliefs have
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been scientifically validated. This makes up for any nutritional deficiencies in their diet.
Doctors have proven that this does increase fertility. The deity is mentioned in an African
bushman tradition. He didn't like the Baobab tree in his garden, so he flung it across the
fence of Eden onto Mankind beneath, where it grew even though it was inverted. It's not
surprising that a tree with such an unusual appearance would be associated with super-
stitions. Several folks think that picking a flower from a Baobab tree would then result in
a wild animal invasion, but that freshwater immersed in Baobab seedlings will protect the
guest from reptile attacks. After the delivery of a new baby boy, they are washed in bao-
bab bark soaked in water by certain local tribes in Southern Africa. This will help the baby
boys to grow up to be great, strong, powerful and confident, much like the indigenous
baobab tree.

5. Conclusions

The baobab tree is an important multifunctional plant that serves as a model fruit
tree for domestication. Modern science on baobab from East Africa is sparse when con-
trasted to Africa, although it would be a valuable addition to the final look of the "tree of
life". Integrating demographic backgrounds' indigenous practices with current scientific
investigations might improve the species' exploitation, propagation, and preservation in
SSA. This study revealed the extent to which the diversity has been discovered and re-
ported in tree growth patterns, leaf size and form, and fruit size and shape. How much of
this diversity is due to environmental factors? Which important traits may be utilized to
differentiate between the various types of baobabs species. The development of a char-
acteristic list for baobabs is the first step toward providing globally recognized standards
and a commonly recognised vocabulary for characterizing the based on inter variability
of baobabs, and the list must be tested throughout Africa's baobab populations.

Due to the obvious low degree of local use, the socio-economic value of baobab trees
in the research region has not been fully exploited. While the baobab tree harvesting re-
gimes and methods appear to be suitable for supporting existing numbers, there has
been a lackadaisical attitude toward management and conservation. Furthermore, while
there are large populations of baobab trees in the neighbourhood, the plant's ability to
regenerate was a serious worry. Mounting and trimming the branches of baobab trees, as
well as debarking and root excavation may have a detrimental influence on the plant in
the long run. It is suggested that producers be given free seeds and seedlings to stimulate
simulated regrowth. To maximize the plant's viability, people should be informed about
the additional applications of baobab that have been discovered in other regions. People
should also be educated on simple silvicultural activities that may be performed in the
plant's management. Africa's renowned baobab tree is a valuable medicinal and func-
tional resource. It possesses antioxidant, antifungal, and anti-inflammatory effects, ac-
cording to the research, and has been used widely in traditional medical and culinary
applications since antiquity. Nevertheless, from the literature, the main finding is that ba-
obab fruit pulp is abundant in vitamin C and has a more potent antioxidant activity than
some other commonly consumed fruits with significant antioxidant activity. Regulatory
organizations have permitted the use of baobab fruit in some healthy snacks. Seed oils
have been utilized for the treatment of skin treatment since ancient times, and there is an
increasing tendency in the cosmeceutical sectors to replace synthetic oils with natural oils
due to the hazardous effects of synthetic oils. Baobab seed oil is employed in the pharma-
ceutical and cosmetic sectors because of its high fatty acid content, which has been shown
to have skin-beneficial benefits. Based on the findings, the baobab tree encouraging results
in terms of the dietary advantages of the fruit pulp in terms of nutritional composition, as
well as the mineral and vitamin A substance of the foliage. The pulp, which is a rich nu-
tritional source of fibre, potassium, calcium, magnesium, iron, and zing, is naturally dry
and entirely organic food. These nutrients are present in significantly higher concentra-
tions in the pulp than in regularly eaten fruits including guava, mango, berries, and ba-
nanas. Consumption of the fruit pulp may help to alleviate micronutrient deficiencies,
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particularly iron and zinc deficits, which are common in Africa. Baobab fruits may signif-
icantly enhance community meals and public health. Since the fruits are inexpensive, they
should be marketed throughout Africa.

Overall, the nutritional content of baobab fruit pulp and seeds from diverse prove-
nances varies significantly throughout the nations studied. The variety should be lever-
aged during the selection of populations to concentrate on during soil seed bank for use
in conservation, breeding initiatives, and domestication of this "tree of life," resulting in
wider use of baobabs outside of SSA. In addition, research should work on recovering this
variety and exposing it to new climes. Although some research labs and breeding lines
have greater baobab seeds, analytical and scientific experimental studies could be con-
ducted to see if the seeds can sustain, proliferate, and flourish in difficult conditions. Con-
sidering juveniles will be reared in the very same habitat, this study discussed the influ-
ence of tree genetics on nutrient heterogeneity. While baobab trees coexist with other na-
tive plant species in agroecosystems, the consequences of organism'’s interactions that
may alter nutrient availability will need to be considered. Furthermore, research is needed
to determine the impact of soil properties on calcium variations over diverse weather
ranges. The future directions on this research theme are the main barriers and limitations
to its geographical distribution, usage and indigenous benefits (localisation and indigeni-
sation) and conservation in the SSA were a strong psychological behavioural and cul-
tural perception of the plant, an inadequate knowledge of its advantages, and a lack of
understanding of its processing and medicinal benefits. There is a need for further stud-
ies to raise knowledge of the plant's economic and ecological advantages as well as give
information on baobab processing methods. The SSA's four sub-regional countries
with numerous agribusiness organizations, in partnership with the agricultural research
centres, can go a long way towards guaranteeing that the tree's potential is maximized not
just in Africa (locally) but globally.
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