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RESUME

Les espéces végétales contribuent de maniére significative aux besoins quotidiens des humains et des
animaux, dans les pays en développement. Cette étude a été conduite dans la zone de transition Guineo-
Congolaise/Soudanienne du Bénin auprés des populations riveraines des foréts classées des Monts Kouffé,
de Wari-Maro et de 'Ouémé supérieur. Elle vise a (i) analyser l'impact de I'dge, du sexe et des groupes
socio-culturels sur la perception de la valeur d’'usage des espéces ligneuses fourragéres ; (ii) identifier les
préférences d’'usage pastoral des ligneux suivant les groupes socio-culturels et (iii) identifier les ligneux
surexploités ou sous-utilisés suivant les groupes socio-culturels. Un échantillon de 220 personnes
appartenant a trois groupes socio-culturels majoritaires (Bariba, Nago et Peulh) a été interviewé au moyen
d'une enquéte semi-structurée. Les différentes catégories d’'usages a 1’échelle de la zone d’étude et sur le
plan international ont été définies et utilisées pour calculer les taux d’usage. Les résultats montrent que
les préférences des espéces fourragéres varient suivant les groupes socio-culturels. Six catégories d’usage
ont été notées : aliment, médicine traditionnelle, construction, combustible, vétérinaire et fourrage. Afzelia
Africana, Khaya senegalensis et Pterocarpus erinaceus sont les espéces les plus utilisées dans
Talimentation des animaux chez les Peulhs et les Baribas alors qu’au niveau des Nagos, Mangifera indica
vient en téte suivie de loin par Ficus umbellata, Ficus platyphylla et Pterocarpus erinaceus. Suivant les
différentes catégories d'usage, les espéces surexploitées ou sous-utilisées varie selon les groupes socio-
culturels. Mais globalement, A. Africana, K. senegalensis, P. erinaceus et Mangifera indica sont des
especes surexploitées alors que Ficus sycomorus, Combretum micranthum, Combretum molle, Balanites
aegyptiaca, Crossopteryx febrifuga, Sarcocephalus latifolius sont sous-utilisées. Pour une exploitation
rationnelle des ligneux fourragers, nous suggérons: (i) une évaluation de la disponibilité des espéces
surexploitées et (ii) leur utilisation dans les plans d’aménagement des parcours naturels au cours des
activités d’afforestation/reforestation et de reboisement.

Mots clés : Biodiversité, Ethnobotanique, groupe socio-culturel, ligneux fourragers, usages.

DIVERSITE DES USAGES ET PREFERENCE DES POPULATIONS POUR 48
LIGNEUX FOURRAGERS A USAGES MULTIPLES : ANALYSE COMPARATIVE
DE TROIS GROUPES SOCIOLINGUISTIQUES DU BENIN

ABSTRACT

Native plant species in general and fodder trees in particular contribute significantly to the daily needs of
both human and animal especially in developing countries. However, these important species are often
neglected leading to the erosion of their diversity and usefulness. This study aimed to (i) quantify the
impact of age, gender and ethnicity on the use and perceived value of local woody fodder species; (ii)
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identify the most important and preferred woody fodder species across sociolinguistic groups and (iii)
identify the overharvested and underutilized woody fodder species across sociolinguistic groups. A total of
220 informants belonging to three sociolinguistic groups (Bariba, Nago and Peulh) were interviewed
through a semi-structured survey on the fodder trees that they use for different purposes. The most
cultural important fodder species ranked by the local people were determined for each sociolinguistic
group. The species were categorized into six use categories by the informants: food, medicine, construction,
fuel, veterinary and fodder. Afzelia africana, Khaya senegalensis and Pterocarpus erinaceus are the most
widely used species by Peulhs and Bariba to feed animals, while for the Nagos, Mangifera indica comes
first followed by Ficus umbellata, Ficus platyphylla and Pterocarpus erinaceus. Combining the different
use categories, overharvested or underutilized species depend on the sociolinguistic group. But globally, A.
africana, K. senegalensis, P. erinaceus and Mangifera indica are overharvested species whereas Ficus
sycomorus, Combretum micranthum, Combretum molle, Balanites aegyptiaca, Crossopteryx febrifuga,
Sarcocephalus latifolius, are underutilized species. For a sustainable management of pasture lands, it is
suggested (i) an assessment of the availability of the overexploited species in the study area; (ii) their use
in restoration, afforestation/reforestation and plantation activities.

Keywords : Biodiversity, Fodder trees, Local knowledge, Sociolinguistic group, Use.

INTRODUCTION

Local vegetation provides livestock fodder and people food, fuel and medicine,
as well as materials for construction and the manufacturing of crafts and
many other products (Ayantunde et al, 2008). Much of the fodder species
contribute to the high socioeconomic values (Gina et al. 2014) leading to their
over exploitation (Belem et al, 2008). Local fodder trees and shrubs are both
affordable to local communities (Salem et al, 2006), adaptable to local
environmental conditions, and are resistant to diseases and parasites
(Rosales & Gill 1997). They require little or no management input (Roothaert
& Franzel, 2001), and are resistant to diseases and parasites (Rosales & Gill,
1997). Moreover, most of these species remain green at critical times of the
year, providing thus a good source of dry season fodder for ruminants in arid
and semiarid areas where annual grasses and other herbaceous plants do not
produce year round (Balehegn et al, 2012). Despite their obvious and
intriguing potential, there are however, used for many purposes compared to
‘improved’ and exotic forage plants (Balehegn et al 2012). According to Le
Houérou (1980), of over 5 000 trees and shrubs listed as being suitable for
feeding livestock in Africa, only 80 were used. This indicates clearly that
there is a lack of relevant information on the values of many of these local
trees and shrubs.

In Benin, Séwadé et al (2016) inventoried 48 indigenous fodder trees species
used by the local people. However, the traditional value and the multipurpose
benefits of these species were not assessed. Understanding local knowledge of
indigenous fodder species can guide the identification of research priorities
for better, sustainable management of natural resources (Ayantunde et al,
2008). Earlier studies carried out on local knowledge and use of different
multipurpose species such as Milicia excelsa (Ouinsavi et al, 2005),
Tamarindus indica (Fandohan et al, 2010) and Dialium guineense (Lokonon
et al, 2013) showed significant differences in use values and uses patterns
among sociocultural groups and gender. However, in the Guineo-Congolese
transition/Sudanian zone of Benin, only a few of these studies focused on the
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communities (Séwadé et al, 2016), and most did not explicitly address the
variability of local knowledge of sociolinguistic groups regarding indigenous
fodder species. Exploring this aspect could greatly advance the understanding
of the local people preferences. Moreover, it is useful to involve the needs of
all of the local communities in designing management plans and focus
attention on the most important species (Vodouhé et aZ, 2009).

Following insights from previous research showing that the valuation of plant
resources depends on factors such as ethnicity, gender and age, we assume
that the use patterns of local fodder species as multipurpose trees may differ
between age, gender and the sociolinguistic groups. Based on preliminary
results and knowledge of cultural differences among sociolinguistic groups in
the study area, we also hypothesized that value given to each species varies
among different sociolinguistic groups (Lawrence et al, 2005). Moreover,
knowing that only 1.6 % of local fodder species in Africa are currently used
(Le Houérou, 1980), we consider that these species are underused in the
study area. In fact, neglected and underutilized species are those to which
little attention is paid or which are entirely ignored by agricultural
researchers, plant breeders and policymakers (Padulosi et al, 2013). The
objectives of this paper are: (1) to quantify the impact of age, gender and
ethnicity on the use and perceived value of local fodder trees species; (2) to
identify the most important and preferred fodder tree species across
sociolinguistic groups and (3) to identify the overharvested (overutilized) and
underutilized fodder tree species across sociolinguistic groups.

METHODS
Study area

The study area (Monts Kouffé, Wari Maro and Ouémé Supérieur forest
reserves) is located between latitudes 8° 28' and 9° 47" North and between
longitudes 1° 55' and 2° 30' East (Figure 1). It is included in the Guineo-
Congolese/Sudanian transition zone according to White (1983).
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Figure 1. Location of the study area

It is characterized by one rainy season from May to October with 1152 mm
per year on the average and one dry season of six months (November to April)
(data from 1975 to 2015; ASECNA Parakou). The annual mean temperatures
vary between 26 to 27° C with extremes ranging from 21° C (December-
January) to 40° C (February-April). The relative humidity is low (10 to 40 %)
in December and January but high (85 to 98 %) from July to August. The
natural vegetation is constituted of gallery forests, woodlands, wood and
shrub savannas generally established on tropical lateritic soils and
ferruginous soils (Houinato, 2001). The main livelihoods of local people are
livestock breeding and traditional subsistence agriculture. During the dry
season, the study area receives transhumant herds of North Benin, Nigeria,
Niger and Burkina Faso. These transhumant herds exploit with sedentary
herds, the ligneous forage resources in the region (Teka et al 2007). After
vegetation fires, the grassy forage is no more available and pastoralists
defoliate wood fodder species like K. senegalensis, D. oliveri, P. erinaceus and
A. africana to feed cattle (Teka et al. 2007; Séwadé et al 2016). Peulhs are
principally cattle-breeders (sheep, goat, cow) with a large number of animals
to feed whereas the Nago and Bariba sociolinguistic groups are principally
farmers and have et few number of sheeps and goats and rarely cows.
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Majority of Peulhs are traditionally nomadic people moving from rangelands
to rangelands looking for fodder and water resources. Nagos and Baribas are
sedentary people and their women collect fodder from trees for animals at
home as a complementary diet. For Peulhs’ community, women generally stay
at home and manage the collected milk from cow to produce cheese for sale.
Only their men bring animal to pasture.

Sociolinguistic groups and cultural settings

The population in the study area, which is estimated to be 1,047,204
inhabitants (INSAE, 2016), is composed of three main sociolinguistic groups
which are Peulh, Nago and Bariba. The Peulhs are historically nomadic
livestock breeders and pastoralists (goats, sheep, cows and donkeys). Over
time, they have become increasingly involved in subsistence agriculture
(cereals), moving into a seminomadic or even a sedentary way of life. Some
nomadic Peulhs from Burkina Faso, Niger and Nigeria also come seasonally
to exploit the fodder trees in the study area during the dry season. Nago and
Bariba are sedentary sociolinguistic groups mainly farmers who practice the
breeding of small ruminants and poultry as secondary activity with low
livestock. Thus, their impact in the exploitation of fodder from trees can be
insignificant. The people from the three sociolinguistic groups exploit fodder
trees as multipurpose species.

Sampling and data collection

We conducted semi-structured interviews with the household heads using a
questionnaire. The number n of the surveyed individuals was estimated using
the normal approximation of the binomial distribution (Dagnelie, 1998) :

n= U242 [P(1-P)/d2] (1)
where :
- n is the total number of surveyed people within a locality ;
- Ut-a2=1.96 for a = 0.05 ;

- P = 83.33 % is the estimated proportion of informants that use the
indigenous fodder species.

- d is the expected error margin of any parameter to be estimated from the
survey and is considered as 5 %.

By computing with the formula, the number n was 214.45, which is rounded
to 220.

In each household, we established contact with each participant and
introduced the objective of the study. Respondents to the questionnaires were
all over 25 years old. The reason is that young people lack experience and this
probably limits their knowledge of the natural resources (Sop et al, 2012).
Before executing the intensive household survey, the questionnaire was pre-
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tested and was improved. The interview was conducted entirely in the
informants’ local languages with translation when necessary. The informants
were invited to list the species that they used as fodder and for other
purposes. Participants listed all the useful plants with which they were
acquainted as well as the specific use of each. In addition, we asked
participants to list the 10 most significant species that they harvested from
the reserve. Then we invite them to rank the 10 species from the most to the
less used for fodder purpose. During the interviews, participants were asked
to list the species using their local names. The species were later identified
taxonomically using the Analytic Flora of Benin (Akoégninou et al, 2006).
Moreover, the PROTA4U (http:/www.protadu.org/) has been consulted to
obtain information related to the list of uses of each species at international
level.

Data analysis
Differences in use category based on gender, age and ethnicity

The species were categorized by the informants into six use categories namely
food, human medicine, fodder, construction, fuel and veterinary. This number
of the field use categories of fodder trees is lower than the eight defined at an
international level (see PROTA4U (http://www.protadu.org/). The number of
species mentioned by each informant in each of the use categories, as well as
the total number of species was computed. In order to assess differences in
the use categories and local knowledge of species based on two age categories
(below and above 50 years old belonging to the young and the elders
according to the informants of the focus groups organized in the study area),
gender (male and female) and sociolinguistic groups (Bariba, Nago, Peulh),
the mean number of species in each use categories reported per informant
was compared. Differences based on age and gender were assessed using the
Mann-Whitney non-parametric test for the data which were not normally
distributed. Differences between sociolinguistic groups were analyzed
through a one-way analysis of variance (ANOVA) followed by a Student-
Newman-Keuls test for mean classification. Moreover, to determine the
relationship among the sociolinguistic groups, the most important species and
the use categories, a Canonical Correspondence Analysis (CCA) was carried
out. All these analyses were performed using R software version 3.3.2 (R Core
Team, 2016).

Cultural importance and preference of fodder species per
sociolinguistic group

The ranks given for species by each informant were considered as scores

(from 10 to 1, i.e from the most to the less important species). This method

was based on the assumption supporting that when people are asked to freely

recall things, they tend to list the most significant one first (Martin, 1995). In

addition, prominent categories are cited by almost everybody, while less

significant ones are mentioned by a minority of informants. Therefore, to
38
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identify the most culturally important species ranked by participant in each
sociolinguistic group, we computed the average order in which each species
was mentioned by adding together the order in which each participant
mentioned the species and dividing it by the total number of participants
(Martin, 1995). This method has been successfully used by several authors
(Lawrence et al, 2005; Vodouhé et al, 2009). Regarding the fodder use in
relation to the sociolinguistic groups, a Canonical Correspondence Analysis
(CCA) was performed on the cross-tabulation of data related to sociolinguistic
groups and the most cited fodder tree species. This lead to the identification
of the species preferred by each sociolinguistic group for animal feeding.

Identification of the overharvested and underutilized

For each species, the proportion P (%) of use is computed by dividing the
number of use categories mentioned by the informant per the number of use
categories recognized for each species at an international level. The use
categories at an international level is obtained from literature principally
from the WEBSITE (http:/www.protad4u.org/) database. In order to have the
same bases of comparisons, the focus groups were organized in the study
region to identify the real use categories as follows:

- Food: fruits, spices, condiment, vegetable oils, vegetable, alimentation,
drinking, seeds, and roots consumed by humans;

- Construction: Trees used in construction of houses, fences, doors, and
other constructions wood building, general carpenter;

- human medicine: trees used for treating human pains and illnesses
(human medicine, medico-magic, anti-poison, stimulant);

- veterinary: trees used to treat animal diseases (animal medicine,
veterinary purpose);

- fodder: trees used as forage for feeding domestic animals;
- ornamental: Handicraft uses, trees plantation for ornaments;

- industry: wide category of usages including trees used to elaborate
tools (such as wood handles for machetes, shoes, hammers, shotgun,
pickaxes), for cosmetic, textile industry, fertilizer, dyes, tannins, exudates,
fibers, insecticide, coloring, indelible ink, Gum or Source of gum;

- Fuel: trees used as fuel wood, charcoal, firewood, fuelwood, for direct
use or commercialization.

Ornamental and Industry use categories are not common in the study area
according to the focus groups informants. It’s the raison why they are not
integrated in the data collection. All these use categories were adapted from
those defined by Lucena et al (2008) and recently used by Trindade et al
(2014). We also take into account the use categories obtained in the study
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area and those collected at an international level for the studied fodder trees
from WEBSITE (http://www.protadu.org/).

The citation rate (frequency of citation) is calculated by dividing the number
of respondents citing the species by the total number of respondents. The use
rate (proportion of use categories) is obtained for each species by dividing the
number of use categories cited by the informants for each species by the total
number of use categories at an international level. The mean use rate is
calculated per species for all the informants and then for each ethnic group. A
graph is drawn in the R 3.3.2 environment by positioning the species
following their citation rate (x-axis) and mean use rate (y-axis). This allowed
us to distinguish 4 categories of species on the graph: (1) underutilized
species: lower left corner; (2) widely used species: upper right; (3) species
widely used by few breeders: lower right angle and (4) species with few use
categories but exploited by many breeders: upper left.

For Jaenicke & Hoschle-Zeledon (2006), the underutilized species are the
species with under-exploited potential for contributing to food security, health
(nutritional/medicinal), income generation, and environmental services. They
are also called 'neglected', 'orphan', 'minor' species. In this paper, this concept
designs the species that both have low citation rate and low mean use rate.
Contrary to that, overharvested species designates the species that have both
high citation rate and high mean use rate. They are so cited for many use
categories by a large number of informants. The mean use rate gives more
precision in the real use pressure of each species because it integrates the use
categories number cited by each informant contrary to versatility index
described by Ahoyo et al. (2017). Versatility concerns the variation of species
used through use categories (Ahoyo et al, 2017). Mulugeta & Admassu (2014)
evaluated in North West of Ethiopia the mean importance value of species in
order to take account this potential variability in the ecological importance
value of tree species (SIVI).

RESULTS

Use categories and use patterns of the fodder species following age, gender
and ethnicity

A total of 6 use categories was obtained in the study area: food, construction,
medicinal, veterinary, fodder, fuel. Considering data from all sociolinguistic
groups, 100 % of the total number of species were used for fodder, 61.22 % for
food, 51.02 % for human medicine, 28.57 % for construction and 18.37 % for
fuel (Figure 2). Less than 15 % of the fodder tree species are used for
veterinary purposes. The Peulhs sociolinguistic group listed a higher
proportion of species used for fodder, medicine and construction than the
Nago and the Bariba sociolinguistic groups. Baribas and Nagos listed the
same proportion of species used for fodder. The Nagos listed more species
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used for food and veterinary while Baribas mentioned a greater number of
species used as fuel.
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Figure 2. Distribution of fodder species in each use category for the three
sociolinguistic groups

The Table 1 shows the mean number of fodder species reported by the
informants for different use categories following age, gender and
sociolinguistic groups. The total number of the multipurpose fodder species
significantly differs following age (older people cited more species than
young), gender (Female more species than male) and sociolinguistic groups
(Peulh and Nago more species than Bariba). The number of species listed by
respondents of the different age groups showed significant difference in the
fodder use category (Table 1).

Table 1. Mean number of fodder species (+SD) reported by the informants for
different categories of use following age, gender and sociolinguistic groups

veterinary medicinal fuel construction fodder food Total species
age
<50 1.82+0.87 2.22+1.40 2.7+1.57 2.71£1.01 5.08+1.99 2.34+1.65 9.65+6.16
>50 1.97+1.45 3.11+3.34 3.13+3.00 3.79+2.64 7.15+4.31 1.83+1.04 24.62+10.92
P-value 0.6615 0.365 0.891 0.098 0.004 0.06 <0.001
Gender
Female 1.81+1.17 2.48+1.85 3.63+3.07 3.06+2.24 7.02+3.78 3.45+2.63 17+7.50
Male 1.88+1.04 2.53+1.73 2.88+3.40 3.13+1.14 5.67+3.46 2.07+1.58 12.62+12.26
P-value 0.574 0.709 0.415 0.15 0.007 0.001 <0.001
Ethnicity
Bariba 1.6+0.71a 1.92+1.52a 4.25+1.75a 2.63+1.05a 5.16+2.50a 1.74+1.12a 11.13+6.25a
Nago 1.47+0.76a 1.83+0.94a 2.00+0.63b 2.27+1.10a 5.70+2.21a 2.78+1.90b 12.00+4.84ab
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Peulh

P-value

2.14+1.06b
0.003

3.00+1.98b
0.000

1.50+1.00b
0.005

3.58+1.56b
0.000

5.65+3.24a
0.485

1.74+0.86a
0.001

13.95+7.15b
0.028

The number of species listed by respondents of the different genders revealed
significant differences in the following categories: food and fodder (Table 1).
The number of species listed by respondents of the different sociolinguistic
groups showed significant differences in all categories of use except fodder.
Generally, the Peulhs listed a greater total number of species in veterinary,
medicine and construction use categories. The Nagos listed more number of
species in the food categories while the Bariba reported a greater total
number of species in the fuel use categories. In order to assess the most
important species for the local people in each use category, the CCA showed
that the Bariba prefer Annona senegalensis for their fuel requirement. The
Nagos prefer Balanites aegyptiaca, Ficus platyphylla, Ficus umbellata and
Vitellaria paradoxa for the food while the Peulhs use Khaya senegalensis and
Afzelia africana for medicinal, veterinary, fodder and construction purposes
(Figure 3).
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Figure 3. Canonical Correspondence Analysis diagram representing the first two axes
that explained 86 % (axis 1: 74.6 % and axis 2 : 11.4 %) of all variance explained by

the CCA
Legend: HAB : adult man Bariba ; FAB: adult woman Bariba ; JHB : young man Bariba ; JFB : young
woman Bariba ; HAN : adult man Nago ; FAN : adult woman Nago ; JHN : young man Nago ; JFN : young
woman Nago ; HAP: adult man Peulh ; JHP : young man Peulh

Most culturally important fodder use per ethnic group

The finding showed that the most culturally important species for fodder use
are different among sociolinguistic groups (Figure 4). Pterocarpus erinaceus
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is valued as the most important fodder species by the Baribas. Mangifera
indica has the highest cultural importance for the Nagos while Afzelia
africana, Kaya senegalensis and Pterocarpus erinaceus are the most
significant for the Peulh.
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Figure 4. Most culturally important fodder species to Bariba, Nago and Peulh
sociolinguistic groups

Classification of the fodder trees following their proportion of use categories

The Table 2 presents the specific uses categories of the species in the study
area and at an international level with the related proportions. All these
species are considered as multipurpose species at an international level

because they have at least three specific use categories. In the study area,
68.75 % of the inventoried species are considered as multipurpose species
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because having at least two specific use categories. The other species
(31.25 %) are only used as fodder in the study area.

Considering all sociolinguistic groups, three categories of species can be
distinguished (figure 4). The first one concerns the species cited by a large
number of respondents (70-90 %), who used them for different purposes (use
rates ranged from 30 to 50 %). These include K. senegalensis, A. africana and
P. erinaceus. The second category concerns the species cited by less than 30 %
of the respondents but with high use rates (40 to 55 %). The third category
includes the species (C. micranthum, D. cinerea, P. thonningil) used by a
small number of informants and this with a few use rates (less than 20 %).
Between 60 and 80 % of the informants from Bariba sociolinguistic groups
cited K. senegalensis, A. africana and M. indica and exploit them at 30 to 50
% of their potential use rate (figure 4). Species like C. micranthum, C.
pentandra, F. thonningii are cited by few people with low use rates. For 40-80
% of the Nago sociolinguistic groups, F. umbellata, M. indica, F. platyphylia,
P. erinaceus and K. senegalensis are the most used species (mean use rate
from 30 to 55 %). On the other hand, £. camaldulensis has a high value of
mean use rate but is cited by less than 10 % of the Nago sociolinguistic
groups. Other species such as D. oliveri, F. sycomorus, C. micranthum, Ficus
sur are cited by few Nagos (less than 20 %) who use them very little (mean
use rate under 20 %). I doka, A. indica, B. sapida and A. occidentale are
exploited in several uses categories but cited by few Peulhs. Other species
such as A. senegalensis, S. kunthianum, C. micranthum, F. virosa had a
mean use rate less than 20 % (Figure 5).
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Table 2. Specific use categories of the fodder species in the study area and at an
international level and proportion of use categories

Species Use categories in the Uses categories at an Global use
study area international level proportion
(%)
Ficus umbellata Vahl Vet, HM, C, F, food Ind, food, fuel, HM, O 100
Isoberlinia doka Craib & Stapf HM, C, F, food C, fuel, HM, F 100
Mangifera indica L. Vet, HM, fuel, C, F, food C, fuel, O, HM, V, food 100
Afzelia africana Pers. Vet, medicinal, fuel, C, F, Ind, HM, C, F, O, fuel, V 85.71
food
Khaya senegalensis (Desr.) A.Juss. Vet, HM, fuel, C, F, food C, fuel, O, HM, V, F 85.71
Pterocarpus erinaceus Poir. Vet, medicinal, fuel, C, F, Ind, C, fuel, F, HM, food, Os 85.71
food
Anacardium occidentale L. Medicinal, fuel, F, food C  Food, C, fuel, Ind, F, C 85.33
Daniellia oliveri (Rolfe) Hutch. & Dalziel ~ Vet, HM, fuel, C, F Fuel, HM, F, C, Ind, food 83.33
Ficus platyphylla Delile HM, fuel, C, F, food Ind, F's, food, fuel, medicinal, C  83.33
Vitex doniana Sweet F, food, HM F, C, food, fuel, HM, Ind 66.66
Gmelina arborea Roxb. HM, C, F C, fuel, HM, F, Ind 60
Moringa oleifera Lam. HM, C, F, food Ind, Fs, food, fuel, HM, O, C 57.71
Azadirachta indica A.Juss. Medicinal, C, F, food Ind, F, fuel, HM, O, C, food 57.14
Flueggea virosa (Roxb. Ex Willd.) Voigt HM, fuel, C, F Ind, F, food, C, fuel, HM 57.14
Vitellaria paradoxa C.F.Gaertn. Vet, HM, F, food F, C, food, fuel, HM, Ind, fuel 57.14
Ceiba pentandra (L.) Gaertn. C, F, food Ind, fuel, HM, C, F, food 50
Fucalyptus camaldulensis Dehnh. HM, F Fuel, O, F, HM 50
Annona senegalensis Pers. Medicinal, F, food Ind, F, fuel, HM, Os, C, food 42.85
Flicus thonningii Blume HM, F, food Ind, F, food, fuel, HM, O, C 42.85
Parkia biglobosa Jacq.) R. Br. ex G.Don HM, F, food Ind, O, F, food, fuel, C, HM 42.85
Stereospermum kunthianum Cham. HM, fuel, F C, fuel, medicine, food, F, Ind, 42.85
(6]
Acacia auriculiformis Benth. F, fuel HM, O, F, C, fuel 40
Acacia sieberiana DC. Médicinal, F C, fuel, HM, Ind, F 40
Blighia sapida K.D.Koenig F, food C, fuel, O, HM, food 40
Burkea africana Hook. Medicinal, F C, fuel, HM, O, F 40
Strychnos spinosa Lam. HM, F F, food, fuel, HM, C 40
Anogeissus leiocarpa (DC.) Guill. & Perr. F, C Fuel, C, HM, Ind, F, O 33.33
Pericopsis laxiflora (Benth.) Meeuwen F Food, HM, F 33.33
Prosopis africana (Guill. & Perr.) Taub. HM, F Ind, HM, O, Food, C, F 33.33
Ficus sycomorus L. F, food Ind, Fs, food, fuel, HM, O, C 28.57
Ficus sur Forssk. F, food Ind, fuel, O, HM, Food, F, C 28.57
Piliostigma thonningii (Schumach.) HM, F Ind, F, food, C, fuel, HM, V 28.57
Milne-Redh.
Psidium guajava L. F, food Ind, food, fuel, HM, C, O, F 28.57
Spondias mombin L. F, food Ind, food, HM, V, C, F, O 28.57
Combretum micranthum R. Br. ex G. F C, fuel, HM, F 25
Don
Combretum molle R. Br. ex G. Don F F, C, fuel, Ind 25
Ficus polita Vahl F Ind, food, HM, O 25
Acacia ataxacantha DC. F HM, O, F, C, fuel 20
Bombax costatum Pellegr. & Vuill. F Fuel, F, food, HM, V 20
Crossopteryx febrifuga (Afzel. Ex G.Don) F Ind, fuel, HM, C, F 20
Benth.
Ficus Iutea Vahl F Ind, food, HM, O, C 20
Ficus trichopoda Baker F Ind, food, HM, F, C 20
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Species Use categories in the Uses categories at an Global use
study area international level proportion
(%)
Gardenia erubescens Stapf & Hutch. F Ind, F, food, HM, C 20
Gardenia ternifolia Schumach. & Thonn. F Ind, F, food, fuel, HM 20
Terminalia avicennioides Guill. & Perr. F Ind, F, fuel, HM, C 20
Balanites aegyptiaca (L.) Delile F Ind, F, fuel, HM, food, C 16.16
Dichrostachys cinerea (L.) Wight & Arn. F Ind, F, fuel, HM, O, C 16.66
Sarcocephalus latifolius (Sm.) E. A. F Ind, F, food, fuel, HM, C 16.66

Bruce

Legends: V: Veterinary; F: Fodder; HM: Human medicine; C: construction; Ind: Industry; O: Ornamental
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Figure 5. Distribution of species according to their citation rate and mean use rate

following the all informants’ perception and the sociolinguistic groups.
Legend: The species codes are the first four letters of the genus associated with the first four letters of the
species. For example, Afzelia africana is represented by Afzeafri
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DISCUSSION

Impact of age, gender and ethnicity on the use and knowledge of the fodder
trees

In general, this ethnobotanical survey showed that the use and knowledge of
the plants vary according to age, sex and ethnic group. Older people cited
more species than the younger, especially for fodder use. Many studies in
West Africa reported that age affects traditional knowledge and determines
the choice of useful plant species (Camou-Guerrero et al, 2008; Sop et al.
2012). Ayantunde et al (2008) remarked a significant effect of age on
botanical knowledge confirming the hypothesis that indigenous knowledge is
positively correlated with age. They also noted that a lower age group (10 to
30 years) identified lower number of species compared to other age categories.
This can be explained by the experiences gained by the time in the fodder tree
usage. However, our finding did not reveal a difference in number of species
used for medicinal, veterinary, fuel, food and construction according to age
which is similar to previous findings of Houehanou et al (2011). These
studies reported that age was not an important determinant of plant
knowledge.

There was no significant difference in knowledge of plants between genders
for veterinary, fuel, medicinal and construction uses. This can be explained by
the fact that men and women use together some fodder trees for these
purposes. However, the study showed that the women have more knowledge
about fodder and food uses of the trees than the men which lead to the
traditional conception that the women are the persons who prepare food for
the families. So as they have a habit to use some fodder trees as food, their
knowledge about them are strong than the men’s. Lucena et al (2007)
reported that women tend to know more non-woody species, especially fruit
trees and medicinal plants, whereas men cited more species used for energy
generation and construction. This gender variation of knowledge may be
explained by the gender division of labor in traditional societies (Camou-
Guerrero et al, 2008). Indeed, women are in charge of household nutrition
and therefore, have the responsibility of cooking food which makes it
necessary for them to have more knowledge (Houehanou et al, 2011). The
Peulhs are mainly breeders; so they need more fodder species for their animal
feeding. They are regularly on the move, building temporary huts and
without doubt using a high diversity of plants for numerous purposes (Sop et
al, 2012), such as veterinary and construction. Moreover, the Bariba and
Nago socio-culturel groups being sedentary people, can be expected to prefer a
more selective range of plant species including woody species with hard-
wearing properties suitable for fuel and construction. This appears to confirm
the occurrence of intracultural variations of plant species knowledge
associated with gender, as reported by other authors (Camou-Guerrero et al,
2008).
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Most important and priority plants for fodder use

The finding showed that the most culturally important species for fodder use
differ among sociolinguistic groups. The Peulhs listed three species A.
Africana, K. senegalensis and P. erinaceus as most significant for fodder use
while Baribas and Nagos listed respectively only one species, P. erinaceus
and M. indica. In the Sahelian zone of Niger, Ayantunde et al (2009) also
noted that the Peulhs use more fodder species than Zarma ethnic group who
are mainly farmers (Hamidou et al, 2015). The finding is consistent with that
reported by Silue et al. (2014) who found that A. africana, P. erinaceus and K.
senegalensis were classified as the most important fodder species in Coéte
d’Ivoire. Séwadé et al (2016) reported that the preference is accorded to A.
africana, P. erinaceus and K. senegalensis because these species not only
provided a good health to their cows but also increase the milk yield.
Ayantunde et al (2008) reported in Niger that generally, the Peulhs
recognized more species than the Djerma, particularly at the younger age,
between 10 and 30 years. As the peulhs usually exploit these species to feed
their animals in the dry season by pruning all the leaf biomass, they cause a
damage to the regeneration of these plants by reducing the seed production.

Assessing of the use situation of local multipurpose fodder tree species

The results from objective 3 of this study clearly notified that the potential of
the local fodder species is not well exploited. In fact, 64.58 % of the fodder
trees are used under 50 % of their use capacity as multipurpose trees. This
outcome is consistent with the work of Le Houérou et al (1980) who reported
that only 1.6 % of local fodder species are currently used. These species,
however, has the potential to contribute to improve incomes, food security
and nutrition. Between the 9 species which are classified as very used species
in this work, we have A. africana, K. senegalensis, P. erinaceus, F. umbellate,
A. occidentale and D. oliveri which were listed between the ten priority
species for conservation (Séwadé et al, 2016). Other researchers identified
also K. senegalensis, A. africana and P. erinaceus as a threatened species
(Brisso et al, 2007; Teka et al, 2007). All this justify that a key attention
must be payed for the rational uses of these species. These species are
recognized to be the most used species for pastoralism in some African
countries such as Sénégal (Sarr et al, 2013), Cameroun (Onana et al, 2002)
and Ivory Coast (Silue et al, 2014). Our results show that A. africana, K.
senegalensis, P. erinaceus faced the high number of uses categories not only
in the study area but also at an international level (Table 2). This justifies
well their classification in the category of a very used species (overharvested
species). Species of low rate of use may face a greater threat of disappearance.
For example, a fodder tree species with low regeneration capacity and which
are completely pruned in each dry season to feed the animals cannot produce
seeds for regeneration. In other words, the resilience of each species to
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different pressures of use and their degree of adoption in agroforestry
systems determine their evolution in the environment. This illustrates that
the local population can be associated to the definition of the rational use
strategies. So they will adopt naturally and apply all recommendations
related to the better valorization of the fodder multiple purpose trees of the
study area.

Implications for sustainable management of rangelands

The studied fodder species are useful both for animals and humans (Silue et
al. 2014; Ahoyo et al 2017). They are used for different purposes (Sarr et al
2013). But a highly used species is not necessarily the most threatened
species. The degree of threat on fodder trees’ species depends on the forms
and frequencies of harvest, the harvested organs, the cutting intensity and
the regeneration capacities of each species (Papanastasis et al. 1998). Species
of low rate of use may face a greater threat of disappearance. For example, a
fodder tree species with low regeneration capacity and which are completely
pruned in each dry season to feed the animals cannot produce seeds for
regeneration. In other words, the resilience of each species to different
pressures of use and their degree of adoption in agroforestry systems
determine their evolution in the environment. This situation revealed that
the notion of the underutilized specie needs to be conceptualized when
resources are being characterized. Following the same trend, Khanal et al
(2014) suggest that promoting local underutilized plant species is one
alternative for conservation of agrobiodiversity and it will prove successful in
improving the food sufficiency and economic wellbeing of the local population
particularly the herders.

CONCLUSION

The present study showed that the local people of the study area preferred
the inventoried species differently according to their ethnic group, age and
gender. It also proved that the potential of some local species is weakly used
whereas other are very used. A. africana, K. senegalensis, P. erinaceus and
M. indica are the overharvested species. So they are the most threatened
species as they are used by a large number of informants for several use
categories. Contrary to them, F. sycomorus, C. micranthum, C. molle, B.
aegyptiaca, C. febrifuga, S. latifolius, D. cinerea, V. doniana, F. sur, and B.
costatum are weakly used. They can be considered as underutilized species.
In order to make the domestication process more effective, local people
cultural group, gender and age should be taken into account. This paper lends
also to an extension of the formal literature on the knowledge of local three
sociolinguistic groups and explores their interactions with fodder trees
species used as multipurpose plants. The overused/overharvested species are
locally very useful plant that needs attention for future research that can
help to promote their sustainable utilization.
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