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Abstract

The food and nutrition status of the rural poor living in extreme deprivation
are precarious in the event of catastrophic events occasioned by climate
change. This study aimed at elaborating the potential roles of underutilised
plant resources as sources of food in the face of climate change. A total of 37
plant species of different growth habits were sighted within the homesteads in
the study communities. The commonest plant species around home provide
food, medicine, cash, and cultural or spiritual purposes. These included Ma-
nihot esculenta (Cassava), Musa sapentium var. paradisiaca (Plantains) Musa
sapentium (banana), Citrus sinensis (orange) and Elaeis guineensis (oil palm).
Outside the home compounds to a considerable walking distance around each
of the communities, a total of twenty seven (27) plant species and four habitat
types (three terrestrial and one aquatic) were encountered, with Elaeis gui-
neensis Jacq. being present in all the terrestrial ecotypes (forest, farmland and
fallow regrowth). Many of the plant species encountered within the home
compounds are edible; some are medicinal or have spiritual values, while most
have multiple uses. Magnifera indica, Dacryodes edulis, Persea americana,
Carica papaya, Chrysophyllum albidum and Ananas comosus, are cherished
for their tasty fruits. Vernonia amygdalina, Telferia occidentalis, Ocimum
brasilicum, Amaranthus hybridus and Gnetum africana are eaten vegetables
in soups. Irvingia gabonensis (Ogbono) is valued for its seeds, which are used
widely in preparing the Ogbono soup, which is widely popular across Nigeria.
The kola nut (Cola nitida), bitter kola (Garcina kola) trees and yams (Diosco-
rea spp) serve significant spiritual/cultural roles amongst the local populace in
the study area—they are always presented at ceremonies such as marriages,
funerals and festivals. Plant species with mostly untapped potentials to supply
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food and nutrients to the rural dwellers in the study area include breadfruit
(Artocarpus cummunis), Avocado pear (Persia americana), Bush Mango (Ir-
vingia gabonensis), Native pear (Dacryodes edulis), African Star Apple
(Chrysophyllum albidum), and Raphia palm (Raphia hookeri) and Tropical
Almond (7erminalia catappa). These plants are reported to contain variable
amounts of dietary nutrients such as proteins, vitamins, minerals, fats, and fi-
bre. Some of the plants have potentials to supply raw materials to sustain food
and beverage industries.
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Climate Change, Food Security, Niger Delta, Home Gardens, Tropical Plants

1. Introduction

Almost 5 billion people across the globe are fed by only half a billion poor
smallholder farmers, who are vulnerable to the impacts of climate change; with
sub-Saharan Africa having the bulk of the smallholder farmers, where they pro-
duce 80% of the food [1] [2]. The livelihoods of these farmers are likely to suffer
disproportionately in the face of even slight climatic changes, not to think of ex-
treme changes [3] [4]. In the Niger Delta, like the rest of sub-Saharan Africa,
homesteads and their immediate vicinities provide critical support to the live-
lihoods of the rural poor [5]. The homesteads and the adjoining areas are care-
fully managed and exploited, by the locals, as source of food, medicine, family
nutrition, socio-cultural satisfaction and cash income [5] [6]. The homesteads in
sub-Saharan Africa often harbour the home gardens (or compound farms) with
diverse assemblage of wild and cultivated species of flora (and fauna), in an
amorphous mixture [1] [7] [8], ie, with no standard pattern of arrangements,
except that they adjoin living homes [9]. In forested areas, the vicinity of the
homestead also provides refuge to an array of wildlife species that are also ex-
ploited by the rural households as bush meat, which in recent times has become
scarcer due to overexploitation as result of population boom [10] [11]. The ho-
mesteads and their immediate vicinities, therefore, provide food and nutrition
security for the rural households, more so in difficult times such as during pe-
riods of disaster or ecological disruptions, such as floods, resulting from climate
change [1] [7].

In general, the Niger Delta area is relatively free of significant natural disasters
such as earthquakes, tsunamis, violent winds, wild fire, and landslides [12].
However, the Niger delta is not immune to man-made disasters, and quite prone
to flooding due to its low-lying terrain coupled with heavy rainfall regime [13].
The communities evaluated in this study are found within the plains lying be-
tween Orashi River and Sombreiro River, which is prone to severe flash-floods.
Recently (in 2012) the area experienced an unprecedented flood episode that led

to the shutdown of oil and gas operations, and large-scale evacuation of entire
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haod households in the affected villages [13]. The flood, which lasted for a few
months, submerged several villages, farmlands, and home gardens, which greatly
demoralised the rural folks [13]. This scenario of flash-flood can be used to
glimpse into the possible effects of climate change on rural communities in the
Niger Delta, given the forecast that climatic change can cause similar events [14].
The local adaptation mechanisms, therefore, need to be explored in order to
confront the severity of effects of climate change on the wellbeing of the small-
holder farmers in future [15].

In the Niger Delta, petroleum hydrocarbon exploration activities (such as
seismic surveys, land take as well as drilling and completion of explorato-
ry/appraisal wells) commenced in the 1940s, but commercial production started
in 1958 [16]. Ever since then, the exploration and production of petroleum hy-
drocarbon intensified, as the Delta proved prolific with continuous discovery of
more oil fields and reserves (both onshore and offshore). There are over two
hundred and fifty oil fields in the Niger Delta, resulting in the drilling of oil
wells, and installation of hundreds of kilometres flow lines/pipeline, flow-stations,
tank farms, and oil export terminals [16]. In addition, gas associated with the
production of oil and gas has been routinely flared or vented into the atmos-
phere until recently (about a decade) when concerns about greenhouse gas emis-
sions heightened. The petroleum hydrocarbon activities that result in ecological
damages include discharge of obnoxious gases (through flaring, venting and ex-
haust emissions), oil/chemical spills, and improper waste handling/disposal. Social
challenges are exacerbated by land take and the fallout of adverse ecological im-
pacts, including climate change. In general, the rural inhabitants in the study are
smallholder famers and resource poor, living on less than two dollars a day
[17].

Due to concerns with the effects of gas flaring on the environment, including
climate change; and the need to improve foreign earnings [18], Nigeria em-
barked on a liquefied natural gas (LNG) project. The aim was to harness the
country’s natural gas resources, leading to the establishment of the Nigerian Li-
quefied Natural Gas (NLNG) Plant at Bonny Island (Nigeria), with several gas
processing plants to supply the processed gas input to the NLNG Plant. One of
such plants is the Obite Gas Processing Plant, which is located in the study area
—generally a rural setting with subsistent livelihoods. In addition to the gas
processing plant, three captive power plants were installed, to valorise the gas
that would otherwise be flared, to generate electricity [19]. The electricity gener-
ated is distributed to the communities in the study area, as part of “corporate so-
cial responsibility” and in a bid to satisfy the “host communities”.

At the time of this study, the oil and gas facilities within the study area in-
cluded 1) a Flow-station (where oil from clusters of well are pooled into a single
stream), a Gas Treatment Centre, a Production Cluster, numerous oil and gas
wells, and a network of pipelines of different sizes [19]. The ecological and social
footprint of the oil and gas industry manifests as potpourri of adverse effects re-

sulting from myriad of technical activities, influx of people in search of oppor-
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tunities, and accelerated “community development” precipitating as so-
cio-cultural and ecological challenges [5] [20]. One of such effects is the expan-
sion of built-up areas, changes in housing types, and destruction of flora around
the homesteads to pave way for modern housing types. However, there is a
dearth of information on the ecological resilience (in terms of floral diversity) of
the areas around homesteads and their role as source of support to rural house-
holds in the communities in times of difficulty.

The nutritional status of Nigerian families is, perhaps, the most precarious in
sub-Saharan Africa: one in three children is either stunted or malnourished, yet
another one in five is said to be wasted [21]. To tackle this scenario, [21] re-
ported that Nigeria, together with interested entities, has put in place elaborate
intervention measures in the form of food fortification, supplementation and
provision of therapeutic foods to the target population, to ensure food security.
Despite spirited intervention by the Nigerian government and other interested
entities, the nutritional insecurity of Nigerians does not seem to abate [21]. In
general, it has been reported that, over the years, homestead gardens have sup-
ported the rural households with provision of additional income, as source of
food and augmenting family finances [22]. The plants species found around the
homesteads provide nutrients that help to combat “hidden hunger”, ie., nutrient
deficiencies among the rural poor in many developing countries [22], especially
during times food scarcities. In the Niger Delta, the area adjoining homesteads
are utilised as home garden where selected perennial plant species are left to
grow, and annual crops are also grown for food. In addition, the adjoining fo-
rests supply not only timber, but also non-timber resources such as medicine,
spices, fruits, fibre, and other resources like dyes. Some species such as Garcinia
cola, Kola spp, Chrysophyllum albidum and Irvingia gabonencis are exploited
mainly for their fruits, but most also have multiples uses (e.g., medicine, fibre,
and firewood). In the home gardens, several species are cultivated as for their
leaves (vegetables), tubers, roots, corms, different parts that provide food to the
folks. Yet, so many other species are tended for medicinal or spiritual values, in-
cluding plants that are poisonous, which are used for nefarious reasons [5].

This study was undertaken to assess the floral diversity around rural homes-
teads in the Niger Delta to determine their roles as source of food (and family
nutrition). The study has identified plants reported to have potentials as source
of food, especially the underutilised ones, within the vicinity of homesteads of
some communities in the Niger Delta. The study also ascertained the potentials
of the underutilised plant species for ensuring food and nutrition security of
people trapped between material poverty and ecological challenges resulting

from hydrocarbon exploitation and compounded by climate change.

2. Study Methodology/Approach
2.1. The Study Area

The study area is characteristically a humid tropical environment, with mean
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annual rainfall in excess of 2500 mm lasting from April through November, with
a short dry spell in-between; and ambient temperatures are above 25°C [13]. The
soils in the study area are generally acidic, loamy sand and support luxurious na-
tive vegetation, although mostly in a disturbed state at the time of this study
[19]. Apart from the built-up areas, the ecosystem of the area consists mainly of
farmlands, fallow re-growth, swamp forests, secondary forests, and isolated

patches primary forests (some are left as “restricted places” or spiritual sites).

2.2. Characteristics of the Study Communities

The study communities (8 nos.) are located in Ogba/Egbema/Ndoni Local Gov-
ernment Area (equivalent of a County) of Rivers State, in the oil producing Nig-
er Delta region of Nigeria (Figure 1). The eight study communities are dispersed
in about 50 km ™' area and they included Ogbogu, Akabuka, Obagi, Akabta, Ob-
iyebe, Egita, Ede and Obite, which vary in size and complexities. The easily ac-
cessible communities or communities nearer to economic opportunities (Ogbo-
gu, Akabuka, Obagi Ede and Obite) are more cosmopolitan with better quality of
housing than the more remote ones (Akabta, Egita and Obiyebe) with less avail-
able opportunities (Plate 1). The communities belong to the Egi clan (made up
of 16 constituent communities). For this study, eight communities were selected

based on nearness to petroleum facilities, size, relative accessibility or

Plate 1. The setting of the study communities showing a typical homestead (a) and a pri-

vileged homestead (b).
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remoteness. Thus, the eight communities encompass both rural and urbanising
communities, as well as cosmopolitan and non-cosmopolitan ones.

Prior to production, exploration activities have been carried out leading to the
discovery and commencement of commercial-scale production of crude oil in
the Niger Delta. Consequently several oil production facilities were installed,
upgraded or decommissioned as the need arose in the course of production and
further exploration activities. This has inadvertently affected the ecological set-
ting of the respective communities, as they dramatically transformed from sleepy
rural setting to vibrant urban-like communities, with “modern” neighbourhoods

springing up alongside rural homesteads [20].

2.3. Survey, Identification and Evaluation of Plant Species

Plant biodiversity was assessed using a mix of methods, which included field
identification and sampling along transects, in each of the communities studied.
Transects were cut across the various ecotypes found within and outside the
immediate vicinity of homesteads. In addition to transect sampling, interviews
were conducted with the local inhabitants using appropriate plant specimen.
Samples of plants that were not identifiable in the field were brought to the her-
barium of the University of Port Harcourt Nigeria, for proper identification. The
keys contained in the standard reference book on the flora of West Africa by
Hutchinson and Dalziel [23] [24] [25] [26] were used to identify plant speci-
mens.

Each of the plant species identified during the field survey was evaluated for
their future potentials by searching through several online databases of plant
species and their uses around the world. Information on local uses of the identi-
fied plants was gleaned from published and unpublished sources, including
consultations with local inhabitants of the study area. The consultations with lo-
cal inhabitants were in the form of face-to-face interviews and focus group dis-

cussions (FGDs) with relevant interest groups in the respective communities.

3. Results and Discussion

3.1. Plant Species Found in the Immediate Vicinity of Homesteads

A checklist of plant species found inside, or within the immediate vicinity of
homesteads in the various communities surveyed are shown in Table 1. Most of
the plant species found are deliberately left for specific purposes, which include
food, medicinal, cultural or spiritual purposes. Other purposes include sourcing
of construction materials, tools making, and crafts, or as source of cash to satisfy
mundane family needs like buying detergent or salt. The plant species that were
most abundant, including Manihot esculenta (Cassava), Musa sapentium var.
paradisiaca (Plantains) Musa sapentium (banana), Citrus sinensis (orange) and
Elaeis guineensis (oil palm), were found in each of the eight communities sur-
veyed (Table 1). Similarly, M. indica L. (Mango) and Dacryodes edulis L. (“na-

tive pear”), which are grown for their edible fruits, were found in homesteads of
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Table 1. Plant species found within the home gardens in 8 study communities in the

Niger Delta.
Scientific Name Common Name  Family Name Habit Occurrence
Abelmoschus esculentus (L.) Moench Okro Malvaceae Herb 3
Amaranthus hybridus (L.) Spinach Amaranthaceae  Herb 1
Anacardium occidentale L. Cashew Anacardiaceae  Shrub 2
Ananas comosus (L.) Merr. Pineapple Bromeliaceae Herb 6
Annona muricataL. Soursop Annonaceae Shrub 2
Artocarpus communis].R. Forst. & Breadfruit Moraceae Tree 2
J.G.A. Forst.
Capsicum annuum L. Pepper Solanaceae  Stout Herb 2
Carica papaya L. Pawpaw Caricaceae  Tall Herb 6
Chrysophyllum albidum G. Don Wh?‘eusgzaé)p ple Sapotaceae Tree 1
Citrus sinensis (L.) Osbeck Orange Rutaceae Shrub 8
Cocos nuciferaL. Coconut Arecaceae Tree 6
Cola nitida (Vent.) A. Chev. Kolanut Malvaceae Tree 3
Cymbopogon citratus DC. ex Nees Lemon Grass Poaceae Grass 1
Dacryodes edulis (G. Don) H.J]. Lam  Native Pear (Ube) Burseraceae Tree 7
Dioscorea cayenensis (L.) Lam. Yellow Yam Dioscoreaceae Climber 3
Dioscorea rotundata Poir. White Yam Dioscoreaceae  Climber 2
Elaeis guineensis Jacq. Oil Palm Arecaceae Tree 8
Garcinia kola Heckel Bitter Kola Clusiaceae Tree 1
Gnetum africana (L.) Welw. “Okazi” (native name)  Gnetaceae Climber 1
(Will(f::ii.b]f:sli/)iel\l/llzulcl. Arg Rubber Euphorbiaceae  Tree 1
Ipomoea batatas (L.) Lam. Sweet Potato Convolvulaceae  Herb 2
Irvingia gabonensis (O’Rorke) Baill ]?llgl;ll:g ;2%;) Irvingiaceae Tree 5
Mangifera indica L. Mango Anacardiaceae  Tree 7
Manihot esculenta Crantz. Cassava Euphorbiaceae ~ Herb 8
Musa paradisiaca L. Plantain Musaceae Herb 8
Musa sapientum L. Banana Musaceae Herb 8
Ocimum brasilicum L. Sweet Basil Lamiaceae Herb 6
Ocimum gratissimum L. Scent Leave Lamiaceae Herb 5
Persea americana Mill. Avocado Lauraceae Tree 6
Psidium guajava L. Guava Myrtaceae Shrub 5
Saccharum officinarum L. Sugar Cane Poaceae Grass 6
Telfairia occidentalis Hook. f. Fluted Pumpkin  Cucurbitaceae Climber 6
Terminalia catappa L. Tropical Almond  Combretaceae  Tree 1
Theobroma cacao L. Cocoa Malvaceae Tree 1
Vernonia amygdalina Del. Bitter Leaf Asteraceae Shrub 6
Xanthosoma mafafta Schott Cocoyam Araceae Herb 6
Zea mays L. Corn Poaceae Grass 5

Occurence = number of villages where species were encountered.
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seven of the communities surveyed. Apart from its edible fruits, mango leaves
are also used to treat several ailments including fevers, stomach upsets and le-
thargy.

Nine other plant species were found in six of the communities surveyed in the
Egi area of the Niger Delta. They include Persea americana, Cocos nucifera,
Xanthosoma mafaffa, Vernonia amygdalina, Telfairia occidentalis, Saccharum
officinarum, Ocimum brasilicum, Carica papaya and Ananas comosus. The spe-
cies Persea americana (Avocado), which was recently introduced into the Niger
Delta area, and aptly called “English Pear” by the natives, were sighted as lone
trees growing in family compounds in the communities. Cocoyam (Xanthosoma
mafaffa) is cultivated for its corm, while Bitter leaf ( Vernonia amygdalina), Ugu
(Telferia occidentalis), and Sweet Basil (Ocimum brasilicum), are grown as veg-
etables. Also, Saccharum officinarum (Sugarcane) and Cocos nucifera (coconut)
are grown for their cane and fruits respectively.

Similarly, Ananas comosus L. (Pineaple) and C. papaya L. (Pawpaw) are
planted for fruits and, especially in the case of mango, for medicinal purposes.
Trees (Irvingia gabonensis, “bush mango” and Psidium guajava, Guava), corn
(Zea mays) and the herb “Scent Leaves” (Ocimum gratissimum), were seen in
five of the eight communities surveyed. The bush mangos and guava trees are
grown for fruits, as well as for medicinal purposes. Scent leaves are used as vege-
tables for making soup and as spices for preparing pepper soup, while corn is
consumed in different forms: roasted or boiled and eaten as snack or prepared in
other forms such as gruel (pap).

Eight of the plant species were sighted in three, or less, communities, includ-
ing economically important species such as Garcinia kola, Theobroma cacao,
Harvea brasiliensis, Dioscorea spp, Anarcardium occidentalis, and Ipeoma bata-
tas. Also, some species with underutilized potentials were also encountered in
the study area and they include Chrysophyllum albidum, Artocarpus communis,
Anonna muricate, Terminelia cartappa, Amaranthus hybridus and Gnetum af-
ricana. A turf of lemon grass was sighted in a compound in the study area, which
appeared to be exotic to the area, but the owner was said to have planted it for
medicinal purposes.

3.2. Plant Species Found in Areas outside the Immediate Vicinity
of Homesteads

The plant species encountered in areas outside the immediate vicinity of homes-
teads, but within a walking distance, from the edge of homestead gardens to the
forested areas are shown in Table 2. These areas comprised of diverse habitats,
hence the plant species were segregated into the habitats where they were en-
countered. The plant habitats in question varied with communities but, basical-
ly, four habitat types were discerned including forests, fallow lands, riparian and
aquatic.

A total of twenty seven (27) plant species were encountered in all the four ha-

bitats encountered, ten (10) of which occurred in more than one habitat. Three
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Table 2. Checklist of plant species found outside the immediate vicinity of homesteads on the periphery of villages studied.

Habitat Where Species
was Encountered

Scientific Name Common Name Family Name Habit Forest F;;:’sv Riparian Aquatic
Albizia zygia (DC.) ].F.Macbr. Albizia Fabaceae Tree + + - -
Alchorneacordifolia (Schum. & Thonn.) Miill. Arg. Christmas Bush Euphorbiaceae  Shrub - + + -
Anthocleista vogelii Planch. Cabbage Tree Loganiaceae Tree + - + -
Anthonotha macrophylla P. Beauv. Palissandre d’Afrique Fabaceae Tree - + - -
Azolla pinnata R. Br. Water Velvet Azollaceae Herb - - - +
Calamus deeratus Mann & Wendl. Rattan Palmaceae  Climber - - + -
Calopogonium mucunoides Desv. Calopo Fabaceae Creeper  + + - -
Chromolaena odorataL. Siam Weed (Awolowo) Asteraceae Herb - + - -
Combretum platypterum (Welw) Hutch & Dalziel Bush Willows Combretaceae  Shrub + + - -
Combretum racemosum P. Beauv Bush Willows Combretaceae  Shrub + + - -
Cynodon dactylon (L.) Pers. Bermuda Grass Poaceae Grass - + - -
Dryopteris pauciflora C.Chr. Wood Fern Dryopteridaceae  Herb + + - -
Elaeis guineensis Jacq. Oil Palm Arecaceae Tree + + + -
Ficussp L. Fig Moraceae Tree - - + -
Gnetum africana (L.) Welw. “Okazi” (native name) Gnetaceae Climber + - - -
Musanga cecropioides R. Br. African Corkwood Tree Moraceae Tree + + - -
Nauclea diderrichii (De Wild. & T. Durand Merrill.) African Peach Rubiaceae Tree - - + -
Newbouldia laevis (P. Beauv.) Seeman & Bureau “Ogilisi” (native name) Bignoniaceae Tree + - - -
Nymphaea lotusL. Water Lilly Nymphaeaceae Ag:lt)ic - - - +
Panicum maximum Jacq. Guinea Grass Poaceae Grass - + - -
Pistia stratiotes L. Water Lettuce Araceae Aquatic - - - +

Herb

Pterocarpus santalinoides L her Ex DC “Mututi” Fabaceae Tree + - - -
Pueraria phaseoloides (Roxb.) Benth. Tropical Kudzu Fabaceae Creeper — + - -
Raphia hookeri G. Mann & H. Wendl Raphia Palm Arecaceae Tree - - + -
Spondianthus preussii Engl. Rat Poison (Efik) Euphorbiaceae  Tree - - + -
Terminalia superba Engl. & Diels White Afara Combretaceae ~ Tree + + - -
Trema guineensis (Shum & Thonn.) Ficalho Charcoal Tree Ulmaceae Tree + - - -

species were seen in only the Forest habitat, as compared to three species that
were exclusively seen in Aquatic Habitat. Five (5) of twenty-seven plant species
encountered were seen only in Fallow habitat. Similarly, the Riparian habitat al-
so had five (5) species that were not seen in other habitats.

Among plant species that occurred in more than one habitats Elaeis guineen-
sis Jacq. (Oil Palm tree) was present in three of the four habitats identified (ie.,

excluding aquatic habitat). The oil palm trees were also seen within the homes-
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teads in all the communities surveyed. Seven out of the species were present in
both forest and fallow lands. In the forest habitat, standing plants were seen,
while only coppices at various stages of re-growths were sighted in the fallow
lands. Only one species of plant, Anthocleista vogelii Planch., was common to
both Forest and Riparian habitat. Only Alchornea cordifolia (Schum. & Thonn.)
Miill. Arg. occurred in both Fallow and Riparian habitats. Gnetum africana,
which was seen planted near the homestead, was also encountered in the forest
areas. Although Okazi is planted in homestead gardens, they grow very slowly
and often do not establish or grow well when planted; hence they are mostly
harvested from the wild [27].

3.3. Local Uses of the Plant Species and Their Roles in Family
Nutrition

In sub-Saharan Africa, like most of the developing world, and increasingly even
in the developed world, families utilise lands within the immediate vicinities of
their houses to grow plants that provide food and nutrition to families [21]. The
literature is replete with descriptions of the patterns, purposes, and nomencla-
tures for this practice, but their basic purpose is to provide social, spiritual, cul-
tural and food resources to their owners [27]. In the poorer communities, such
as in sub-Saharan Africa, the neglected plants in the homestead environment
provide a form of income security in hard times, and as a source of
food/nutrition and medicine at all times [5] [21]. The plant species found
around the homesteads or within family compounds are deliberately left for
food, medicinal, cultural or spiritual purposes [27], as source of materials for
construction, tools, crafts or spiritual items. In addition, the homestead envi-
ronment also supplies products that may be exchanged for petty cash to satisfy
mundane family needs like buying soap or salt [27].

Most of the plant species found in the immediate vicinity of the homesteads
are edible; some are cultivated for their medicinal or spiritual values, while oth-
ers serve multiple purposes. Many of the species, such as Magnifera indica, Da-
cryodes edulis, Persea americana, Carica papaya, Chrysophyllum albidumand
Ananas comosus, are grown mostly for their tasty fruits. The species Persea
americana, locally called “English Pear”, is cherished for its plum, creamy and
tasty fruit pulp. Chrysophyllum albidum, known as Udara in local parlance, is
grown for its tasty fruits with high commercial value that constitute a veritable
source of rural family income [28]. These fruit trees are veritable sources of
minerals and vitamins; some of them can supply the recommended dietary av-
erage, especially for children. Bitter leaf ( Vernonia amygdalina), Ugu (Telferia
occidentalis), Sweet Basil (Ocimum brasilicum), “Spinach” (Amaranthus hybri-
dus) and Okazi (Gnetum africana) which are consumed vegetables and their
leaves are used as soup condiments [29]. The leaves of Okazi plant are rich in
aspartic acid, dietary fibre, proteins and vitamins. They are also rich sources of

essential amino acids and minerals, including zinc, magnesium, calcium and
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iron [30]. Amaranthus hybridus is reported to supply the body with appreciable
amounts of protein, vitamins and minerals [31].

The species Xanthosoma mafaffa (Cocoyam), Manihot esculentis (Cassava),
Dioscorea spp (yams) and Artocarpus cuminis (Breadfruit), are valuable for
their starchy corms, roots and fruits respectively. The cocoyam corms can be ea-
ten boiled or, as it is the case in the study area, as thickening for making special
native soups. Cassava is well known for its starchy roots and is locally processed
into garri or fufu (loi-loi), but can also be industrially processed into starch, high
grade syrup, flour, chips or flakes [32]. Locally, the breadfruit is processed into
starchy foods, while the seeds are roasted and consumed as snacks, but they are
staple foods in many places on the Pacific Islands [33]. Breadfruit can also be
processed into various menus, bread flour or as nutritious feeds for broilers.

Although the Sugarcane (Saccharum officinarum) has known commercial
value as source of sugar, they are not grown on commercial scale in the Niger
Delta. Sugarcane are grown for consumption as snacks, hence only a few stands
were seen around homesteads. Similarly, Cocos nucifera (coconut), are also not
grown on any appreciable scale in the study area. They are mostly grown for
aesthetics to decorate the landscape around homesteads, but their fruits are also
consumed as snacks.

The bush mangos and guava trees are grown for their fruits, as well as for me-
dicinal purposes. The pulp of the bush mango is consumed fresh, while the seeds
(Ogbono) are used as thickener in preparing the Ogbono soup, a popular deli-
cacy in the Niger Delta in particular and Nigeria in general. In southwest Nige-
ria, almost three-quarter of the population consume bush mango (/rvingia ga-
bonensis) as fresh fruits or as soup condiments [22]. Scent leaves are used as
vegetables for making soup and as spices for preparing pepper soup, while corn
seeds are roasted or boiled and eaten as snack, or the raw seeds are used in mak-
ing “akamu” (pap).

Some of the species have multiple uses: e.g., Vernonia amygdalina and Telferia
occidentalis are also used for medicinal purposes, including serving as therapeu-
tic supplementary nutrition for humans. Apart from its edible fruits, mango
leaves are also used to treat several ailments including fevers, stomach upsets
and lethargy. Pawpaw and bitter kola, are used to treat several ailments includ-
ing fevers, stomach upset, lethargy and as laxatives. In addition to these species
have commercial, medicinal or food values, some species also have spiri-
tual/cultural values. For example, Dioscorea spp signify fertility and power and
its harvest mark the beginning of the year in an annual ceremony called the New
Yam festival. The tree Cola nitida produces the kola nuts (fruits), which are
consumed as stimulants and constitute an important source of cash. Most im-
portantly, kola nuts are respected and they play important socio-cultural roles in
the lives of not only the Egi people but the entire Nigeria. No traditional cere-
mony such as wedding, child naming, funeral or even when visiting; is complete

without offerings of kola nuts.
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The “bitter kola” (Garcina kola) seeds are harvested for consumption as sti-
mulant or sold for cash income. Also, fruits of Garcinia kola are used as medi-
cine against several ailments associated with respiratory, circulatory and diges-
tive systems; while ground bitter cola seeds are used as snake repellents and to
ward off evil spirits. Bitter kola is also taken on account of poverty or during pe-
riods of food shortages. For instance, in a rural location in Southwest Nigeria,
36.7% of the people confessed to have consumed bitter kola ( Garcinia kola) as
food during hard times [22].

3.4. Species with Future Potentials in Ensuring Local Food
Security

Amongst the species identified within the study area, some are not only underu-
tilised, but have great potentials for improving the food security situation in the
study area, especially during period of distress occasioned by climate change.
Apart from provision of food and medicine, the underutilised tree species can
also contribute to climate mitigation by capturing atmospheric carbon dioxide in
their biomass. The underutilised species found in the study area are shown in
Table 3 and they include trees and shrubs, and most of them have multiples
uses. However, this paper focuses on their uses as food and, their potentials to
enhance the resilience of the poor rural inhabitants in the face of climate change
thereby ensuring food and nutrition security.

Breadfruit (Artocarpus communis Forst) is an underutilised plant in Nigeria,
but provides staple diet in many tropical countries, especially in south Pacific
and the Caribbean [33]. The annual production of breadfruit in estimated to be
about 10 million metric tonnes, which is less than one-tenth of Nigeria’s poten-
tial production capacity [34]. It can be cultivated using root cuttings, but its yield
is limited by lack of improved high yielding cultivars. The breadfruit is a high

value, nutritive fruit that can be processed into diverse types of dishes [33]. The

Table 3. Locally underutilised species with great potentials for local food security.

Scientific Name Part Utilised Potentials for Human Nutrition

Annona muricata L. Fruits (pulp)  Minerals, vitamins, antioxidants, fibre

Artocarpus communis
J.R. Forst. & J.G.A. Forst

Carbohydrates, minerals, vitamins
Fruits (seed, pulp) 4 P > ’
fats, antioxidants

Chrysophyllum albidum G. Don Fruits (seed, pulp) Minerals, vitamins, fats, antioxidants

Carbohydrates, minerals, fats,

D. des edulis (G. Don) H.J. L Fruits (pul
acryodes edulis (G. Don) H.]J. Lam ruits (pulp) antioxidants

Proteins, minerals, vitamins, fats,

Irvingia gabonensis (O’Rorke) Baill Fruits (seed, pulp) fibre. antioxidants
X X

Minerals, vitamins, fats, proteins,

Persea americana Mill. Fruits (pulp) fibre, antioxidants
Terminalia catappaL. Fruits (seed, pulp)  Proteins, fats, vitamins, minerals
Carbohydrate, mi Is, vitamins,
Raphia hookeri G. Mann & H. Wendl Sap arbotycra e‘ml'nera S vitammns
antioxidants
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fruits can also be used to produce high quality composite flour that can be com-
posited with wheat flour and used to make bread, biscuit and other confectiona-
ries [34] [35].

Annona muricata, locally called sour-sop, is native to warmest parts of the
Americas and it is widely distributed across the warm areas of the world includ-
ing Nigeria. The fruits of Annona muricata are edible and can be processed into
juice, fruit nectar, smoothes, candies, or used as flavouring for ice cream.
Sour-sop is reported to contain relatively high concentrations of dietary minerals
(Ca, Mg, K, Fe), hence can provide human bodies with these minerals [36].

Chrysophyllum albidum trees produce tasty and fleshy fruits called “Udara”
that are eaten as snack and it is very popular across the Niger Delta. Udara is
reported to contain appreciable amounts of Vitamins (especially A and C),
thiamine and riboflavin [28]. The fruit also contains extractable juice that can be
used in making soft beverages, or fermented to produce wine and other alcoholic
beverages [37]. In addition, seeds of Udara contain edible oils with high unsatu-
rated fatty acids; the consumption of which can reduce the risk of heart diseases.

The fruit of Dacryodes edulis contains high amounts of energy-boosting car-
bohydrate and calcium, a nutrient needed for growth and maintenance of
healthy bones and teeth. The pulp of Ube also contains fats and oils that can be
used to substitute more expensive vegetable oils for both industrial and domestic
use. The oil contained in Ube is known to contain linoleic acid, which helps to
prevent vascular heart diseases [38]. Also, Dacryodes edulis contains antioxi-
dants, which help to maintain good health and none of its constituents are
known to be toxic to humans [38].

The pulp of Avocado fruits contains unsaturated fats and dietary fibre, vita-
mins, minerals and antioxidants [39]. Persia americana (Avocado pear) fruits are
consumed for their creamy pulp, which is known to contain minerals such as
iron, potassium, copper, magnesium, and manganese [39]. The pulp of Avocado
fruits also contains appreciable concentrations of vitamins A, E and K [39]. Also,
Avocado is reported to contain antioxidants in the form of flavonoids, which are
important in the regulation and maintenance of the immune system. Consump-
tion of the fruits can supply the body with mono-unsaturated fats, including
oleic, palmitoleic and omega-6 polyunsaturated, which helps prevent heart-related
ailments [39]. In addition, to fat content, [39] reported that the Avocado fruit
can supply appreciable amount of dietary fibre, which aids in the prevention of
constipation.

Irvingia gabonensis is a multipurpose tree species that has received research-
ers’ attention [40]. In the Niger delta, Irvingia fruits are often eaten fresh, while
the seeds are extracted, dried, ground and used as condiment for making the
Ogbono soup (derived from the local name of the tree species). The Ogbono
fruit is reported to be nutritious as it contains appreciable amounts of minerals
(calcium, magnesium, and sodium), vitamin C, amino acids, fats, and dietary fi-
bre [41]. Although the fruits of Irvingia are consumed as fresh fruits or seeds ex-

tracted for soup making, they are underutilized in the Niger delta because the
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fruit can also be used to make wine, jelly, or jam, while the seeds can be
processed into oil or margarine which enhances their availability offseason. The
seeds can also be used in the formulation of animal feeds.

Raphia hookeri (Raffia palm) is a very important plant with multiple uses for
construction and as source of food. The sap of Raphia, is extracted from the stem
and consumed as fresh beverage (non alcoholic), or fermented to produce alco-
holic palm wine or distilled to produce gin [42]. Ripe fruits of Raphia contain
edible oils [43], while the trunks can also be manipulated to produce larvae of
the beetle (Oryctes rhinoceros) and the weevil (Rhyncophorus pheonicis) that
are prepared and served as nutritious delicacies [44].

Terminalia catappa trees were seen in compounds within the study area. The
ripe fruits are often eaten by the local folks who eat the pulp, before breaking the
seed coat to eat the nuts. The fruits are reported to contain high amounts of
protein, with appreciable composition of the essential amino acids [45]. The
seeds of Terminalia catappa are also reported to have high contents of oil with
healthy fatty acid profile in accordance with dietary guidelines for edible oils
[46].

4. Conclusions

Surveys of wild plants to determine their potentials as source of food are few,
uncoordinated and irregular, as most studies report works on other uses of wild
trees and not as veritable source of food. The livelihoods of the rural poor living
in extreme deprivation are likely to worsen in the face of climate change. Not-
withstanding the uncertainties facing the rural communities in the Niger Delta,
the floral diversity around rural homesteads serves as sources of food (and fami-
ly nutrition). This study discussed the roles of such plants as potential sources of
food and their future potential in adapting to vagaries of climate change.

It is obvious that certain species do not only supply food and nutrition to the
rural dwellers, they also have the potential to provide industrial raw materials to
support the food and beverages industry. However, there is a need to improve on
the methods or processes of exploiting the food potentials of the wild plants. Al-
so, it is imperative to explore and develop varieties of menus possible for the
identified plants with great future potentials as sources of food and nutrition. In
addition, where possible and necessary, the rural poor should be incentivised to
encourage the domestication and exploitation of the foods derivable from wild

plant species.
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