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Chapter 2

Status of Bioresources in Nigeria
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2.0 Ecosystems
2.1 Introduction

GERIA is characterized by a strong climatological gradient

north to south, which defines the country’s ecological zones.
According to Adejuwon (1976), the original climatic vegetation
zones were:

(i) Tropical Rainforest,
(ii) Tropical Deciduous, and
(ii1) Tropical Xerophytic Woodlands.

Human activities have resulted in tropical rainforest
giving rise to mangrove, freshwater swamp, forest re-growth
and derived Savannah. The tropical deciduous forest gave rise to
southern Guinea savannah and northern Guinea savannah while
tropical xerophytic woodlands gave rise to Sudan savannah and
Sahel savannah. Adejuwon, (1976), also hypothesized that the
natural environmental systems under human agricultural
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activities in the rain forest, deciduous forest, xerophytic
woodland and desert could give rise to a growing breakdown of
original natural vegetation to much simpler vegetation types
of reduced biodiversity and finally to permanent cultivation of
crops adapted to the zone, except in desert areas where no
changes in vegetation occur.

The major ecosystem classification in Nigeria has been
discussed in detail in chapter 1.

Before dealing with the characterization of those
ecosystems, there is need to observe the functions which the
different ecosystems perform for the benefit of man and their
respective biodiversities and elements. Ecosystems function
dynamically to regulate or render the environment more
suitable for the survival of living things. But when there is
vegetation damage or habitat destruction, or.even the extinction
of some species of organisms from each ecosystem, there is a
corresponding reduction in the number of nature of services
derived from the ecosystem,

There is also no doubt that the higher the species diversity
in each ecosystem, the more likely it can perform many of the
ecosystem functions. For this reason, it is beneficial to conserve
the plant species in each ecosystem. Thus, in most ecosystems
in Nigeria where there has been much impact of human activities,
many species and services provided by the ecosystem are no
longer achievable and, even where they are, they no longer
function at the same level when the system was not disturbed.
Such services or functions provided by the ecosystem range from
air and water purification to detoxification and decomposition
of wastes. Services also include partial stabilization of climate,
disposal of seeds and nutrient translocation.

It is also necessary to point out that the humid tropical
ecosystem with its high species diversity, high level of rainfall
and moisture and high temperature all the year round, is more
useful in carbon dioxide sequestration and control of ozone layer
depletion and the provision of a wide spectrum of non-timber
products than the tropical savannah or temperate forest
ecosystem. Similarly, the wetland ecosystem is much richer in
aquatic products, some species of widelife such as crocodiles,
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hippopotamus and fowls than any of the dry land ecosystems.
The savannah ecosystems when not degraded or disturbed are
richer in ungulates and do not protect the soil from the sun’s
radiation as the rainforest ecosystem.

2.1.1. Characterization of Nigeria’s Major Ecosystems
(i) Savannah

The Sahel savannah is found mainly in the north-east and along
the northern border with Niger Republic. In addition to the
grasses, shrub species (Combretum Spp.) and the acacias
predominate. Forest cover rarely exceeds 10, except along
seasonal water courses. The savannas contain similar species to
the Sahel zone with a greater frequency of Acacia albida,
Tamarindus indica, Schelocarya birrea and forest cover of up to
20% of the land surface. The Guinea savannah is found in the
middle belt of Nigeria, and is typified by open woodland with
tall grasses and fire-resistant trees. African mahogany at one
time was an indicative species of this zone; they have disappeared
today, being a favourite species for local wood products like
mortars. Tree cover here varies between 15 and 25% in
undisturbed areas. The derived savannah is found further south
‘and is a broad band that borders the remaining forest zone, and
is continuing to spread south as more forest land is degraded
into agricultural uses. Tree cover in this zone is as much as 30%.
Although savannah tree species are not as valuable for timber as
those found in rainforest, a few species are commercially
harvested. Many other trees are cut for fuel-wood by residents
in these areas or cleared to make room for agriculture.

Desertification is also making the borders of the drier
savannah types to move southward. These lines of definition
between all the various savannah types are vague and
overlapping, and continually influenced by fire, drought and
anthropogenic factors. Only a small amount of natural savannah
has been protected in Nigeria, and the many large savannah
animals often found elsewhere in Africa have become greatly
reduced in number and range.
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(it) Natural Forest Types

Nigeria has six main types of natural forestlands namely: (i)
lowland rainforest, (ii) freshwater swamp forest, (ii1) savannah
woodland, (iv) riparian forests, (v) mangrove forests, and (vi)
montage forest. The savannah woodlands mentioned earlier and
riparian forest occurring in watercourses in the central and
northern parts of the country also contribute to the nation’s natural
forest resource base. In addition, there are increasing areas under
oil palm and rubber plantations. Planted agro-forestry species also
contribute to the resource, but not significantly.

(iii) Lowland Rainforest

Lowland rainforest once covered much of the southern
terrestrial areas of Nigeria, where an abundant rainfall regime
favours the development of this ecosystem type. Unfortunately,
excessive exploitation of timber, agricultural encroachment and
other anthropogenic changes has greatly reduced these forests
in extent. Although rainforest patches are still found in a belt
in southern Nigeria from the western to eastern borders of the
country, the largest remaining tracts of rainforest are primarily
found in Cross River, Bendel and Ondo States (FAO, 1981)
contiguous with the rainforest in neighbouring Cameroon.

Nigeria’s lowland rainforests are characterized by a
great variety of plant species arranged in a complex vertical
structure of forest canopies. Some economically important
rainforest trees include mahoganies, African walnut (Lovoa) and
Mansonia, and a number of others that are increasingly
endangered by illegal and legal logging activities. Many NTFPs
(Non-Timber-Forest Products) are extracted from these forests
and have important values as food items, medicinal and other
domestic used by local residents.

(iv) Freshwater Swamp Forest

Freshwater swamp forests are found in Southern Nigeria, on
the landward side of the mangrove belt, where salinity decreases
beyond the tolerance of mangrove species. Swamp forests are
dominated by species of Raphia, Pandanus, Calamus and
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Alchornea, with a canopy that sometimes is as high as 15 metres
tall (Anest, 1991). The swampy forests that are further inland
are only seasonally flooded and are characterized by climbing
palms (rattan) and a variety of other species that make the forest
nearly impenetrable.Although some NTFPs are collected, large
tracts have been relatively untouched by commercial ventures.
A bigger threat to swamp forests is the intrusion of saltwater
into many areas due to the development of navigational canals,
primarily to enhance activities of the oil industry.

(v) Riparian Forest

Riparian forests consist of forest types found on narrow strips
bordering water bodies. Many of these forests have been spared
from agricultural influences due to difficult access and periodic
flooding regimes (Beak Consultants et al., 1999). These forests
are important to the protection of watersheds, and when they
are destroyed, siltation and degradation of the water courses
become severe. These forests also have a role to play in the
migration and movement of many animal species, forming
corridors of connectivity between different forest patches. The
riparian forests of the Jos Plateau are also known to contain a
unique assemblage of species, including a number of endemic
plants and a few endemic birds and mammals. These forests
are under intense threat and only small amounts still remain.

(vi) Mangrove Forests

Mangrove forests in Nigeria range along 708km of coastline with
an extent of from 16 to 90 km from the shore to inland,
encompassing 5,591 km? of land (Isebor and Awosika, 1993).
Mangroves survive in marine and brackish habitats and are
replaced further inland by freshwater swamp forests. Nigerian
mangroves are dominated by red mangroves (Rhizophora sp.)
and also include white mangroves (Avicennia sp.) and a few
other mangrove species. The mangrove understory includes a
thick undergrowth of other salt-tolerant plant species.

Local residents also use mangrove for firewood, for drying
their fishing nets; they also collect a number of NTFPs from
the understory. As mangroves are cut for firewood or opened
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up for navigational canals, villages, and oil company operations,
they are gradually being replaced by Nypa palms which do not
provide the same extensive ecological services provided by
native mangroves.

(vii) Montane Forest

In Nigeria, montane forests are found primarily on the highlands
that form the south-eastern borders between Nigeria and
Camercon. Although some of this high altitude area consists of
grassland, shrubs and rocky outcrops, thére are some patches of
montage forests along the eastern, southern and western sections
that merge gradually into lowland rainforest at the base. Due in
large part to their geographical isolation and unique
microclimate, they contain considerable biodiversity and many
of the plant and animal species found here are endemic to these
areas. Two types of montane forests can be discriminated, the
moist forests with a diversity of moss and epiphytic species and
uneven canopies, and drier forests higher up, where dwarf and
stunted trees occur. The Jos Plateau is another highland area
that once contained tracts of montage forests. This area has been
highly modified by anthropogenic factors and now only remnant
patches exist. :

Major threats to Nigeria’s forest resources are unsus-
‘tainable uses and poor management of existing forested land,
including lack of enforcement. The derived savannah zone
described above is an excellent example of these effects. The
primary forest is overexploited and gives way to agricultural
land or secondary forest with species that are of lesser
economic value and importance for biodiversity conservation.
Lack of affordable access is the only reason today why the
montage forests in the south-east and the freshwater along the
coast and in the Niger Delta still exists. Table 2.1 shows the
estimate of forest cover in Southern Nigeria.
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Table 2.1: Estimates of Natural Forest Cover in Southern Nigeria

2.2 Bioresources Groups: Plants, Animals and Microbes
2.2.1 Introduction

Bioresources encompass all living things in the biosphere in
addition to those substances formed by living organisms in
association with non-living things which exist wherever living
things have grown and have been in existence for varying
periods of time (Okigbo, 2005).

The biodiversity (uniqueness of plants, animals, microbes
and environment) forms the bioresources (biological resources)
which are living resources consisting of plants, animals and
micro-organisms. Collectively, they have unquestioned
importance for human survival, industry, commerce and trade
since they produce goods and services (Ola-Adams, 2002).

The bioresources of any nation can be classified into plants,
animals, fishery and micro-organisms. Plant bioresources
comprise agricultural crops and forestry, while animal
bioresources consist of livestock and wildlife resources. Fishery
consists of fishes while micro-organisms comprise the smallest
entities, the viruses, which can be seen only with an electron
microscope, as well as those seen by eye and with the light
microscope. The protists include the single-celled bacteria,
protozoa, algae, fungi, yeast and some multicellular species of
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algae and fungi which are large and conspicuous such as
seaweeds and mushrooms.

The conversion of products (raw or semi-processed) of
these bioresources provides a variety of goods and services
which are inexhaustible. Traditional people, who reside mostly
in the rural communities, have survived by applying crude
technology to sustain them without any scientific knowledge
or background.

Among the plant bioresources, agricultural crops have
had the greatest benefits of conversion through the application
of technology (scientific innovations), especially chemistry-
based technology. This is reflected in Box 2.1.

Box 2.1: Plant Products in Agriculture

Sz
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Sources: Spedding (1979). An Introduction to Agricultural Systems. London:
Applied Science Publishers Ltd.

Forestry bioresources, on the other hand, are so vast that
scientific technological applications may take decades to
complete. However, Keay et al. (1964) eased the burden by
providing the key to classifying Nigerian trees so that selection
or preferences for technology application becomes relatively
easy. Some gains have been made, especially in essential oils.
Okafor, while illustrating the implication of forestry
bioresources and livelihoods on NABDA Policy and Action Plan,
examined some case studies, especially “The Role of Conser-
vation and Domestication of Minor Woody Forest Plants for
Local Communities in Nigeria.” Box 2.2 and Table 2.2 present
Lists of some of the more widely recognized and potentially
useful products from wild and semi-wild species in Tropical
West Africa. They indicate plant species and products which
are potential research and development materials.

The second case study by (Okafor and Ham, 1999) was
sponsored by the Biodiversity Support Programme of WWEF,
Washington. It showed that the use of medicinal plants is
extremely important to the people of south-eastern Nigeria for
their medicinal needs. A list of 55 medicinal plants and their
uses identified through discussions and interaction with
farmers and traditional healers in the study area is presented
in Table 2. Verification, processing and packaging of remedies
of serious ailments such as diabetes, malaria, high blood
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pressure, insomnia, impotence in men, stomach ulcer, prostate
problems, rheumatism, diarrhoea, etc., could be researched into
by biotechnology outfits.

The third case study was on Indigenous Woody Plants of

Nutritional Importance in Traditional Farming System of the
Nigerian Humid Tropics (Okafor, 1994). This case study, which
was delineated into three periods 1967-1970, 1970-1989, and 1990-
1993, has been most useful in providing practical illustrations of
R&D strategies and methods on the vexed issues of improvement
of food supplies and environmental conservation.

‘Box 2.2: Commercial vPro_du»cts 3

®)

(1)

(iii)

()

(v)

A number of food products that could be produced commer- |
cially from lesser-known tropical fruits have been documented |
(Okafor, 1991; Okafor and Ham, 1999). These products |
include: '

Jams and Jellies: Suitable species include lrvingia |
gabonensis, Chrysophyllum albidum, Dalium
guineense, Ficun sycomorus, and Soleroonryn barren, |
(Okafor, 1973; Okafor and Okonjo, 1974). '

Fruit Juice: The following species are suitable: |
Dailium guinecuse, farlnarl curatellifolia, Tamarindus
indica, Darkia biglobosa. |

Confectioneries: Breadfruit flour, processed from |
Treculia Africana, can be used to produce a variety
of baked foods (Anazonwu-Bello, 1981).

Beverages: Ejiofor et al. (1988) have prepared a non-
alcoholic beverage from powdered Treculia africana
seeds that was found to be acceptable when taken
without milk and sugar. Various fruits are also |
suitable for brewing alcoholic drinks, including
Spendias mombin, Selerocarrya barren, Uapaca
kirkiana, Diospyros mespilifornis.

Composite Seasoning: Several indigenous seeds can be
blended into composite seasoning. Suitable species |
include: Afrostyrax lepidophyllus (country onion),
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but unrecorded amount of protein and carbohydrates which are
harvested from the wild, including various forms of wildlife —
the so-called indigenous or lost crops and animals. Thus, a
sizeable proportion of the populace in West and Central African
countries receive significant nourishments from natural forests,
especially from indigenous perennial plants (Appendix 2: A).

The contribution of wild fruits, nuts, seeds and vegetables
to the African diet and their potentials in overcoming or
ameliorating the food problems of inadequate supply and nutrient
deficiencies have been indicated by various workers (Okigbo,
1977, 1978; Okafor, 1975b, 1980a,b, 1989), among others. These
edible plant products are sources of relatively cheap plant
protein, and other essential nutrients such as minerals and
vitamins. They are obtainable at strategic periods of the year
when cultivated annual staples, that are in any case difficult to
store, are available or very scarce. These traditional sources of
food are usually used to supplement the annual staples. They
thus contribute significantly to the food basket of rural people,
especially during famine.

Although some of the exotic (introduced) food crops such
as cassava, maize, rice and, potatoes have been widely adapted
and naturalized, and have assumed great importance in the
Nigerian food basket, there is indeed a need to address the
indigenous wild forest products, otherwise known as tradmonal
food sources, for the following reasons:

- (1) They are generally neglected, underutilized and their
habitats are under severe pressure of simultaneous
destruction and modification. ilt is noted that;

(i) The introduced staples, fruits trees (mango, oranges, paw-
paw (papaya), coconut, etc); vegetables (lettuce, cabbage,
tomatoes, onions, etc. and a host of others, have received
and are receiving greater attention in research, development,
extension and utilization, often in designed institutes and
generally by the Ministry of Agricultural and Rural
Development and its agencies.

(11) Some cultivated indigenous tree crops such as palm tree
(Elaeis guineensis), kola (Cola accuminata) and vegetables
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such as Amaranthus spp., Corchorus spp; Talinum triangulare,
are also receiving reasonable attention.

(iv) The indigenous crops are ecologically well adapted to our
environment and sustain the vast majority of Nigerians,
especially in rural areas, and during most seasons; they are
also sources of substantial income, e.g Irvingia, gnetum, etc.

It is obvious therefore that these bioresources are
important in the food, medical, industrial, social and cultural
requirements of man, but have been neglected or in fact
threatened with extinction. These include algae, fungi, roots,
vegetables, tubers, fruit trees, culinary plants and plants of
pharmaceutical value and others. Many of these bioresources
exist in Nigeria and have been used for centuries but are now
little appreciated (Table 2.3).

These lost resources have been so classified for various
reasons, including:

(i) Deforestation, including forest clearance for cultivation,
urban and infrastructural development, over-grazing and
bush burning;

(ii) Over-exploitation of the resources because of their high
economic or commercial value. Rate of exploitation exceeds
rate of natural regeneration;

(iii) Endemism — restricted in their habitat or ecological range.
Destruction of such areas endanger the survival of such
species;

(iv) Genetic erosion — which is the loss of genetic diversity,
including loss of individual genes and the loss of combination
of genes. The main cause of genetic erosion is the
replacement of local varieties or landraces by improved and/
or exotic varieties and species such as the gradual
replacement of African rice (Oryza glabberima) by the
Asian rice (Oryza sativa) and Trichosantis sp. (snake tomato)
by Lycopersicon esculentum (Table 2.3 on page 77).
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25.Tetracarpidium
conophorum

26.Thaumatoccuus
daniellii

27.Treculia Agricana

28.Vernonia
amygdalina

29 Xylopia spp

Source: Adapted from Gbile et al., 1978; NNBSAP, 2006

2.2.3 Animal Bioresources
2.2.3.1. Mammals and Birds

Nigeria has a very rich and diverse mammalian fauna. The 1992
report by FEPA indicated that 247 mammalian species are known
to occur in Nigeria. Since no thorough survey has been undertaken,
it is likely that more species may be found, especially in the montane
and forested regions. There are also about 900 species of birds in
the country. According to the Federal Ministry of Environment,
the population levels of these birds and mammals are very low and
many of these (species) are found only in protected areas, where
they are still threatened due to lack of adequate protection.

Some larger species such as giraffes, various antelopes,
ostriches, vultures, etc., which may be common in other African
countries, are fast disappearing in Nigeria due to a combination
of habitat destruction and severe hunting pressures. The most
endangered sub-species of gorilla on earth- the Cross River gorilla
(Gorilla gorilla diehli), is found in a restricted part of a National
Park and holds on with 250 or les animals remaining in the
population which is broken into two separate isolated groups.
Most of Nigeria’s birds and mammals, however, are also found in
other countries in Africa with similar habitats; but a few species,
known as endemic species, only occur in Nigeria.

Some important endemics include three monkey species:
the white-throated monkey (Cercopithecus erythrogaster), Sclater’s
guenon ( Cercopithecus sclateri) and the Niger Delta red colobus
(Plecolobus pennantii epieni); and three birds: the Anambra waxbill
(Elstrilda poplipara), the Ibadan malimbe (Malimbus ibadenensis)
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and the Jos indigo-bird (Vidua maryae). In addition, some birds
and mammals are near endemics and found in some habitats shared
with the neighbouring countries. The Gulf of Guinea forests of
south-eastern Nigeria, Western Cameroon and Bioko Island of
Equatorial Guinea are one such area with an exceptional number
of near endemic primate species.

2.2.3.2 Reptiles, Amphibians and Fishes

Nigeria has a high diversity of reptiles, amphibians and fish, but
these are not nearly as well known or studied as the birds and
mammals. There are about 135 reptile species, 109 amphibian species
and 648 fish species reported in the 1992 country studies as existing
in Nigeria. Reptiles are the most studied and those that are hunted
for food, like turtles and tortoises, are known to be rapidly
disappearing in Nigeria. Over 230 fish species are said to be found
in inland waters and many more found in coastal and marine
habitats. The best known fish species are those with commercial
~ value, but many others that are less obvious, smaller and found in
restricted and specialized habitats, have not been recorded. There
is also no good record regarding the level of endemism of reptiles,
amphibians and fish in Nigeria. A snake species, (Nahelya egbensis)
and five amphibians are reported as endemic to Nigeria.

2.2.3.3 Invertebrate Species

In 1992, FEPA’s Country Study indicated that values for
invertebrate species, excluding insects, are made up of data
. for molluses and bivalves (77), annelids (10), echinoderms (5)
and zooplankton (134). About 301 species of insects out of a total
of about 20,000 are found in the aquatic ecosystems. There has
been no systematic study of this class of organisms, though a
few economically important invertebrates, such as various
prawns and molluscs have been so studied. Various insects,
including ants and butterflies, have been studied in certain
habitats, and it is estimated that there are around 1,000 species
of butterflies in the Cross River National Park alone.

The exact number of species of all classes of animals in Nigeria
has been difficult to determine due to inconsistency in nomenclature
and inadequate investigation.






