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Abstract. Adjahossou VN, Gbemavo DSJC, Abidja S, Laly J, Gbaguidi AA, Anagonou AD. 2021. Folk classification and traditional uses
of Cyperus esculentus, a neglected and underutilized species in Benin. Biodiversitas 22: 2972-2979. The sweet pea or tigernut (Cyperus
esculentus L.) has very high potential to be developed but is considered a neglected and underutilized plant in Benin. The current study
aims to investigate the indigenous knowledge related to local diversity, production and uses of various landrace types of tigernut grown
in its production areas in Benin. Using Participatory Research Appraisal (PRA) method, we surveyed 113 tigernut farmers in different
regions of production in Atacora Department, Benin. Univariate statistics were performed to describe and compare tigernut farmers'
responses on botanical and agronomic criteria. We found that the tigernut farmers in the studied area distinguished three landraces of C.
esculentus. Two landrace types produced yellow-skinned tubers and the other produced black-skinned tubers. Economic value, agro-
morphological traits and organoleptic quality were the criteria considered by the farmers when choosing the type of landrace to
cultivate. According to the farmers, the attacks of the tubers by earthworms and termites constituted the main constraints of the
production of tigernut. Local people used the species mainly for food, while small proportion was for medicine (e.g., for aphrodisiac)
and soil fertilization purposes. This study implies that C. esculentus in Benin deserves better attention to be conserved and developed.
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INTRODUCTION

Benin Republic is a country with an economy that is
mainly supported by agriculture sector in which 70% of the
people work in this sector (Gbemavo 2014). Among
various agricultural commodities in Benin, sweet pea or
tigernut (Cyperus esculentus L.), belonging to Cyperaceae
family, is one of crops species cultivated by farmers in the
country. In Africa, tigernut was introduced in Niger during
the colonization period about a century ago, and currently,
there are two morphotypes of tigernut, including small
nutsedge and big nutsedge (Bori et al., 2018). Tigernut is
now grown mainly in the west (Bado et al. 2015) as well as
in Benin but on a small scale.

Cultivated mainly for its tubers, tigernut is utilized to
produce food (Adomou et al. 2012), commercial products
(Warouma 2013), medicinal materials (Ambarwati et al.
2019), and so on. In Niger, the crop development had led to
an increase in national production with an estimate up to
100000 tons (Warouma et al. 2013). In this country, two-
third of the tigernut production is now exported to Nigeria,
another big nutgrass-consuming country (Almou Mani
2008). Bori et al. (2018) estimated that the average income
per hectare for a producer can reach 823.40 USD (452,461

West African CFA Franc).

In terms of food, its tubers are consumed in raw,
roasted, dried and cooked forms (Oladele and Aina 2007;
Bori et al. 2018). These tubers are also processed into a
juice called "nono aya" in Niger (Bori et al. 2018),
alcoholic drinks of kings in Ivory Coast (Ban-Koffi et al.
2005), a refreshing drink called "Horchata De Chufas" in
Nigeria as well as to make oil, soap and starch (Oladele and
Aina 2007; Maduka and Ire 2018). In addition, the tubers
are milled in flour and used as a thickener, potatoes and
seeds mixed with water (Bado et al. 2015) or mixed with
sugar to prepare biscuits called "dakoua" (Bori et al. 2018).

According to Ban-Koffi et al. (2005), tigernut is a great
source of macronutrients (i.e., starch, fat and sugar) and
minerals. Moreover, the proportions of proteins and
minerals in tubers are higher than those of some staple
foods consumed from Ivory Coast and elsewhere in Africa.
In Benin, tigernut has been listed among the medicinal
plants sold in the Abomey-Calavi market (Adomou et al.
2012). It is used to treat lethargy, indigestion, diarrhea,
dysentery, sexual infertility and excessive thirst
(Adejuyitan 2011). In Indonesia, its close relative (i.e.,
Cyperus rotundus L) is shown to have biological and
pharmacological activities and it has been traditionally
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used to treat various diseases and as remedy system despite
being considered as weed (Nurcahyani et al. (2017).

Despite these great potentials, tigernut remains a
neglected and underutilized plant in the world (Bado et al.
2015) and in Benin in particular (Dansi et al. 2012).
Indeed, in Benin, few studies carried out on tigernut have
only mentioned the species among many others and have
mainly reported its presence in the country (Akoégninou et
al. 2006) and its current status as a neglected species and
underutilized (Dansi et al. 2012). Therefore, it is necessary
to fill the knowledge gap on this species in order to
contribute to its improvement and development for higher
commercial uses. The current study aims to investigate the
indigenous knowledge related to local diversity, production
and uses of various landrace types of tigernut grown in its
production areas in Benin. The results of this study will
guide studies on the genetic diversity of this crop and help
formulate sustainable promotion and conservation
strategies, both in-situ and ex-situ.

MATERIAL AND METHODS

Study area and period

This study was conducted in the Atacora Department
located in northwestern of Benin (Figure 1). According to
INSAE (2016-a), Atacora is the third department in Benin
with an area of 20.499 km? after Alibori (26.242 km?) and
Borgou (25.856 km?). Its landform is characterized by a
large chain of 700 m altitude on average, whose summit is
located at Boukombe (835 m) called "chain Atacora",
representing the water tower from which flow the major
rivers of the Benin and Togo (Ouémé, Mono, Mékrou, Pendjari,
Kérou or Kouamongou). The climate is Sudanese with an
average annual rainfall between 800 mm to 1200 mm.
There are three main soil types in this department: tropical
ferruginous soils, ferralitic soils, and light hydromorphic soils.
The vegetation is characterized mainly by a savannah
dotted with some Shea and Locust bean trees. The
department had 772,262 inhabitants (INSAE, 2016-b) with
a density of 26.8 inhabitants per km?. The main ethnic
groups are Gua or Otamari and related (59.3%), Bariba and
related (19.0%), and Peulh or Peul (12.5%). Regarding the
economic activities of the department, the people devote
their efforts mainly to agricultural activities (74%) but also
to fishing, hunting, trade, catering, and lodging. The
present study are conducted in 2017.

Species description

This study is focused on the landraces of C. esculentus
produced by local framers in Atacora region. The general
description of the species was based on existing references
(e.g., Hochstrasser 2015; Jansen 1971; Lorougnon 1969;
Dodet 2006) and can be explained as follow. C. esculentus
is a perennial herb that is 30-70 cm tall. Its young rhizome
is white, fleshy, with knots and internodes and an apical
meristem covered with sharp tractive foliage scales. This
organ exists under two types: the deep oblique rhizomes
whose apical meristem differentiates a tuber and the
horizontal superficial rhizomes which give a new basal
bulb carrying chlorophyllin leaves.
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Figure 1. Map of the study area in the Atacora Department, Benin
and geographical position of the surveyed villages

The roots are fasciculate, simple, threadlike and fibrous,
and can penetrate more than one meter deep. They
originate in the endodermal tissues of the tuber and basal
bulb, and then cross the cortical and epidermal zones
indifferently. As for the tubers, they are white before the
end of maturity, then brown-chestnuts and finally almost
black. The stem is triangular glabrous full, without knot.
The leaves are light green, 5-10 mm wide, shorter than the
stem, in 3 groups. In addition, they are almost all basal, with
sheaths welded edges, flat, and their limb is traversed by a
very strong network, tight small longitudinal ribs. In the
end, the inflorescence is a compound or almost simple
umbel. The racemes are more or less elongated depending
on the Type, but always pale yellow or dark brown and
contain 6 to 30 flowers.

Sampling and data collection

A preliminary exploratory phase helped to identify
Atacora Department as the excellent tigernut cultivation
area in Benin Republic. Afterward, five sweet pea
cultivation regions were chosen according to the criteria of
relative importance of C. esculentus cultivation, ethnic
diversity, and cultural importance of the species (Laly et al.
2019). These districts were Tempégré, Taiacou,
Kpeteporikou, Koussetiegou and Koudogou. The same
region choice criteria were used to select two localities in
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each district. The snowball method (Naderifar and al.,
2017) was used to list the crop producers in each sample
locality and a random selection of 30 farmers was made. In
the case of the total number of tigernut farmers is less than
30 in one locality, all producers were systematically
surveyed. A total of 113 tigernut farmers were surveyed.
Individual surveys and focus groups were used to collect
the data. For the focus groups survey, the Participatory
Research Appraisal (PRA) method (Laly et al. 2019) was
used. The interviews were conducted with the help of
translators in each locality. The data collected were related
to the socio-economic characteristics of producers,
agricultural practices, production constraints, existing
landrace types (diversity, origin, traditional description,
and classification), and traditional use.

Data analysis

The variables collected on producers of C. esculentus
were qualitative nominal (commune, sex, ethnic), qualitative
ordinal (educational level) and continuous quantitative
(age). Similarly, variables collected on farmers' choice
criteria, agricultural practices, production constraints and
uses were qualitative. Descriptive statistics (percent, mean,
standard deviation) were used to describe the producers and
their responses. The bar charts of the producers concerning
the different landrace types were graphed according to the
production district, ethnic groups and sex in order to assess
for each variable (commune, ethnicity, sex), the landrace
types mostly cultivated. The relation between each of the
three variables (commune, ethnicity and sex) and the
landrace types was tested using Fisher test and chi-square
independence test. All data analyses were performed using
R software (R Core Team 2017).

RESULTS AND DISCUSSION

Characteristic of the producers of Cyperus esculentus

Most of C. esculentus producers surveyed were men
(53.10%). They belong to five ethnic groups (Betamaribe,
Couteni, Ditammari, Nateni, and Waama) with a
dominance of Ditammari (44.25%). These producers had a
very low education level. Most of them (73. 45%) have
never been to school, only 18.58% have reached secondary
school and the remaining (7.96%) have been to primary
school. The structure of the age data showed that 31.85%
of the respondents were young (Age < 30 years); 62.83%
were adults (30 years < Age < 60 years) and only 5.30%
were old people (Age > 60 years) with an average equal to
36 years.

Landrace taxonomy and diversity of Cyperus esculentus

In Atacora Department, C. esculentus has been named
by a local name according to the different ethnic groups
(Table 1). Cyperus esculentus is called Tchesia
(Betamaribe and Waama), Sakapouanga (Couteni),
Essantamoila (Ditammari), yanantchapouanla (Ditammari)
and Yassiponga (Nateni). The meaning of the different
local names recorded was almost the same and was related
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to the “sweet taste” of the species tubers. In terms of
diversity, the producers distinguished only three landrace
types based on botanical traits, mainly the color of tuber
peel and the presence or absence of inflorescence (Table 2).
According to the producers, two landrace types (Type A
and Type B) produced yellow-skinned tubers, and the third
(Type C) produced black-skinned tubers (Figure 2). The
landrace Type A produced inflorescences while that B and
C had no inflorescence. Studies showed that these different
landrace types didn't have specific or distinctive names.
According to most producers in all groups surveyed, the
three landrace types would come from either Togo or
Burkina Faso except a few producers who said that Type A
and Type B would come from Niger.

Farmer’s criteria when choosing Cyperus esculentus
landrace varieties

In total, six criteria were defined by the farmers when
choosing the preferred C. esculentus variety to cultivate
which can be grouped into three, namely economic aspect
(e.g., high market value), agro-morphological aspect (e.g.
good yield, large tuber) and organoleptic aspect (e.g., taste)
(Table 3). Although the importance of the criteria varied
according to landrace types, the general trend was the same
with a few variations (Table 3). Producers selected and
cultivated Type A mainly due to the sweet taste of its
tubers (29.20%) and its high market value (6.19%), while
landrace Type B was grown mainly because of its taste
very sweet (25.66%), good yield (10.61%), large tubers
(3.50%) and high market value (6.19%). The landrace Type
C was mainly cultivated because of its moderately sweet
tubers (13.27%) and its good yield (6.19%).

Table 1. The local name of Cyperus esculentus in different ethnic
groups and its meaning in local terminology

Ethnic group Generic names Meaning

Couténi Sakapouanga Sweet tuber

Naténi Yassipouanga Tubers sucked water

Ditammari Essantamoila, Sweet tuber
yanantchapouanla

Waama Tchesia Sweet tuber

Bétémaribé Tchesia -

Table 2. Morphological characteristics of the three Cyperus
esculentus landraces types collected in this study

Organs Type A Type B Type C

Tuber Light yellow *,  Brown yellow *, Black *,
round or round or elongated round or
elongated and and hairy elongated
hairy and hairy

Root Yellow Yellow Black

Leaf Gloomy green Green Green

Stem Green and Green Green
cylindrical

Inflorescence Present * (cream) Absent Absent

Note: * designates the main botanical trait of distinction
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Figure 2. Three landrace types of Cyperus esculentus grown in the studied area: Type A: light yellow variety, Type B: brown-yellow

variety and Type C: black variety (Photographs: Abidja 2017)

Table 3. Famer’s criteria when choosing landraces types of
Cyperus esculentus and its level of importance

Level of importance (% of

Famer’s criteria respondents)

Type A TypeB TypeC

Agro-morphological criteria

Good performance 0.88 10.61 6.19

Big tuber 2.65 3.50 2.65
Organoleptic criteria

Very sweet taste 15.04 25.66 0

Less sweet taste 0 7.6 13.27

Sweet taste 29.20 2.65 6.19
Economic criteria

Strong market value of tubers ~ 6.19 6.19 2.65

Landrace types of C. esculentus across districts,
ethnicities and genders

Figure 3 presents different types of C. esculentus
landrace cultivated across districts, ethnicities and genders.
The result showed that in Boukombé district, two landrace
types of C. esculentus (Type B and Type C) were
cultivated with a predominance of Type B (Figure 3.A). In
the two other districts (Tanguieta and Toucountouna), all
three landrace types were cultivated with a predominance
of Type A and Type B, respectively. When considering
ethnic groups (Figure 3.B), Betamaribe cultivated only one
landrace type (Type C), unlike Couténi and Ditammari,
which cultivated two landrace types (Type B and Type C)
with a predominance of Type B. Nateni also cultivated two
landrace types (Type A and Type B) with a predominance
of Type B. Waama cultivated all three landrace types
dominated by Type A. In terms of gender, men and women
had all three landrace types but the landrace Type B was
more cultivated by both sex than the others.

The results of Fisher's exact test showed that the type of
landrace cultivated depends on the region of provenance of
farmers (P <0.05). Moreover, the result of the Chi-square

independence test showed that the choice of landrace types
did not depend on sex (32 = 3.46, P = 0.17, ddI = 2).
Agricultural practices

In Atacora Department, C. esculentus was cultivated in
marginal lands, mountainous zones, and fertile sandy soils
(Figure 4.A). In most of the fields visited, C. esculentus
was cultivated as monoculture, while few were
intercropped with Abelmoschus esculentus also named okra
(Figure 4.B). In the latter case, C. esculentus was the main
crop. According to the surveyed farmers, the sowing time
of C. esculentus varied between April and June of each
year and depended on the beginning of the rainy season. In
addition, the production cycle varied according to the
landrace types. The landrace types A and B exhibited three
months of production cycle, unlike Type C with a
production cycle that extended until four months.

The field visits revealed that C. esculentus was
produced in small areas and these latter varied according to
producers and landrace types. In fact, the average
cultivated areas of Type A, Type B, and Type C
respectively were 0.22, 0.47 and 0.14 hectares. It appears
that Type B occupied more areas contrary to Type C which
occupied less area. According to surveyed producers, C.
esculentus yield could vary between 0.5 tons/hectare and 8
tons/hectare with average equal to 3.16 tons/hectare. The
yields varied also following landrace types of which the
average values are 1.91, 3.09 and 1.86 tons/hectare
respectively for Type A, Type B, and Type C.

Production constraints

The production constraints of C. esculentus reported by
the producers were mainly caused by biotic factors (Table
4). According to the farmers, the attacks of the tubers by
earthworms (53.92% of the respondents) and termites
(38.05% of the respondents) constituted the main biotic
constraints of productions. According to focus groups, the
major non-biological constraint in C. esculentus production
was the lack of markets for sale.



2976 BIODIVERSITAS 22 (7): 2972-2979, July 2021
W Type C W Type C
Toucountouna 2 Waama B W Type C P
OType B g Naten OType B OType B
g OType A oo OType A » OType A
£ Tanguieta 'E Ditammari 2 women P e——
2 £ R
R
B & Couteni ™=— O
R e —  —
=1 . Men
@ Betemmaribe 4 LT
0 2‘0 4‘0 6I0 ‘ ' ' ' ' ‘ '
0 10 20 30 40 50 0 20 40
Number of Producer Number of Producer

A

Number of Producer

B

C

Figure 3. Bar graph showing different landrace types cultivated and number of farmers across: A. Districts; B. Ethnic groups; C.
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Figure 4. Agricultural practices of Cyperus esculentus in the studied area: A. Cultivated on sandy soil; B. Intercropped with okra

(Photographs: Abidja 2017)

Table 4. Major production constraints of Cyperus esculentus in
the studied area

Percentage of

Major constraints respondents (%)

Attack of tubers by earthworms 53.92
Attack of tubers by termites 38.05
Attack of leaves by locusts 17.69
Attack of leaves by ants 3.53
Attack of leaves by insects (unknown) 7.07

The uses of C. esculentus

Cyperus esculentus was produced for food, commercial,
medicinal and soil fertilization purposes in the study area.
Table 5 shows the importance of these different types of
use as well as the organ used, their forms and mode of use.
C. esculentus was mainly grown for local consumption.
Commercially, C. esculentus tubers are sold fresh or dried.
The majority of producers sell these tubers in wholesale and
retail either at the market or at home. After harvest, the dry
leaves of C. esculentus are buried in the soil as fertilizer. In
addition, dry or fresh leaves are used as fodder for cattle.

In Atacora Department, only the tuber of C. esculentus
entered in the human diet and could be eaten in different
forms. The tubers were eaten raw, dry and roasted.
According to the producers surveyed, obtaining its forms
required certain post-harvest technological operations.
After harvest, tubers are washed and dried for five to seven
days before becoming sweet. In addition, some Ditmmari
farmers/consumers roast the tubers after drying before
eating.

According to farmers (16.81% of the respondents), C.
esculentus has certain medicinal values. Its tubers are used
to treat sexual weakness (10.61% of the respondents) and
diarrhea (0.88% of the respondents). In the case of sexual
weakness (aphrodisiac use), fresh or dried tubers are
dipped in a traditional alcoholic drink called "Sodabi" for
about 3 to 5 days. Then, the patient begins to take a drink
of this alcohol a day until healing. For some, dry tubers can
be crushed and mixed with the porridge before drinking
each day. Tubers are also perforated, tied with a rope and
attached to the children's hips to protect them against
vomiting (5.32% of respondents).
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Discussion
Diversity of Cyperus esculentus landraces

In this study, the folk classification of C. esculentus
diversity was mainly based on tuber’s morphological traits
like several previous studies (Oladele and Aina 2007; Bado
et al. 2015; Bori et al. 2018). In our study area, producers
classified C. esculentus landraces based on tuber's color,
which is similar to producers in Burkina Faso (Bado et al.
2015) but contrary to Niger's producers based on tuber's
size (Bori et al. 2018). Three landrace types of C.
esculentus were recorded in our study area which produced
light yellow, brown yellow and black tubers. There are also
reports by Oladele and Aina (2007) the same types of
tigernut landrace in Nigeria. Bado et al. (2015) found three
morphotypes of C. esculentus, two producing yellow tubers
while the other produces black tubers. Others authors had
collected two phenotypes of C. esculentus such as yellow
and black during biodiesel potentials analysis of species in
Benin (Sidohounde et al. 2019), yellow and brown for
characterization of its oil extracted in Nigeria (Warra et al.
2017). Different origins (Togo, Burkina Faso and Niger)
also produce C. esculentus (Bado et al. 2015; Bori et al.
2018; Follak et al. 2016) and they are adjacent countries of
Benin. C. esculentus landraces in this study are likely
originated from these countries to Benin through selling or
others ways.

Choice of Cyperus esculentus landraces and their
distribution

The choice of landrace type cultivated followed the
producer's preference criteria, leading to a variation in the
number of landrace types across districts and ethnic groups.
In fact, Toucountouna producers cultivated all three
landrace types while Tanguiéta producers didn't cultivate
the light-yellow type and those of Boukombé didn’t
cultivate the light yellow and black types.

We noted that the yellow-brown type was produced in
all three districts and recognized by producers as a very
important landrace type in focus groups surveys. This
landrace type was well valued in the market with financial

Table 5. Variety of uses Cyperus esculentus in the studied area
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profitability that can exceed the other two landrace types.
This would be due to its rapid growth and high yield. In
contrast, the respondents said that the light-yellow type had
a generally low yield which was likely due to its
inflorescence. According to the focus groups, the
physiological traits of this landrace type differs
instinctively from that of the other two. It is the only
landrace type with a relatively short cycle due to the early
appearance of its inflorescences. In China, a study by Hu
(2005) showed that early inflorescence reduces the
development of the species and then hinders its tuber
development. Therefore, the early appearance of
inflorescence would be the cause of the low yield found by
the producers in the study area; hence, it is neglected by a
lot of producers. Nevertheless, some farmers continue to
produce this landrace type because of its others uses.

In addition, the producers explained in the focus groups
that the black landrace type does not attract traders because
of the steady price and risk of financial losses. This would
be due to its very low sweet taste and less appreciated
compared to other two landrace varieties. This typical taste
is indicated by the low sugar content (Oladele and Aina
2007). Our results are in accordance with a study by Follak
et al. (2016) who reported that yellow and brown varieties
of C. esculentus were more available in Nigeria’s market
contrary to black variety. Maduka and Ire (2019) also
reported that the yellow variety of C. esculentus tubers
looks bigger and has a more attractive color than the brown
and black variety.

Concerning species distribution across ethnic groups,
Aaama was the only ethnic group that cultivated all three
landrace types of C. esculentus. The other ethnic groups
cultivated only one or two types. This could be explained
by the knowledge degree of different ethnic groups on the
species. According to group interviews, the producers from
Waama ethnic group held better indigenous knowledge of
the species than the others. They were the first to have
started the cultivation of the species. All other ethnic
groups learned the cultivation techniques and management
of this species with them.

Types of uses Organ  Use/disease treated Form of use Mode of use
Alimentary (100%) Tuber Raw, dry and grilled  Eat the tuber
Medicinal (16.81%) Tuber Sexual weakness Raw and dry Soak in the alcohol "Sodabi" and take a drink per
day
Dry Crush, put in the porridge and drink
Diarrhea Raw and dry Eat the tuber
Vomiting of children Dry Rip the dry tubers and string with a rope and tie
on the hip of the children
Commercial (88.50%)  Tuber Raw and dry Sell in wholesale and retail
Fertilizer (3.53%) Leaf Dry Bury in the ground
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Agricultural practices and production constraints

According to the results obtained, C. esculentus was
grown on sandy soil which would facilitate the harvest.
These results are consistent with those obtained in Niger by
Wourama et al. (2013) who showed that the cultivation
area of C. esculentus had flat topography and sandy soils.
Despite its potential, the area cultivated for C. esculentus
remains limited in extent in Benin. This shows the low
involvement of the populations in the species cultivation in
the country, particularly in the northern part, and therefore
justifies its neglected and underutilized state in this country
(Dansi et al. 2012). This current state of C. esculentus in
the country would depend on several production constraints
listed by producers in the present study. The major
constraints that slow the production of C. esculentus were
the lack of markets for sale, earthworms and insects
attacks. Similar results are also reported by Bori et al.
(2018) in Nigeria. Besides, several people continue to
consider the species as an invasive species (Bello et al.
2013).

Traditional uses of Cyperus esculentus

Our investigation revealed that C. esculentus was
produced for several uses such as food, commercial,
medicine, and soils fertilizer. Previous studies also
identified these various uses (Oladele et al. 2007
Adejuyitan 2011; Bori et al. 2018; Atawodi et al. 2017). In
fact, the most common uses of C. esculentus in the study
area were for food and tubers selling. Local populations
consumed tubers of the species generally in three forms:
raw, dried, and roasted. In Nigeria, similar uses were also
observed (Oladele and Aina 2007; Sanchez and al. 2012;
Gambo and Da'u 2014; Bori et al. 2018). The great food
preference of the landrace populations could be explained
by the nutritive richness of the species (Ban-Koffi et al.
2005). Besides, the results showed that species tubers were
sold and then constituted a great income for producers
(Bori et al. 2018). Likewise, Bamishaiye et al. (2011)
reported that C. esculentus contributes significantly
towards improving people's economy and cultural life in
rural communities in Sub-Saharan Africa. Finally, some
respondents used the species for medicinal purposes, such
as to treat sexual weakness, diarrhea and vomiting of
children. Similarly, C. esculentus has been mentioned
among the medicinal plants sold in the Abomey-Calavi
market (Adomou et al. 2012). Adejuyitan (2011) also
showed that the species is used in the treatment of diarrhea
and sexual infertility. Others authors had reported C.
esculentus as a very good aphrodisiac plant (Singh et al.
2018; Atoigwe-Ogeyemhe al. 2018).

Study implication for the conservation of Cyperus esculentus
The present study has several implications for C.
esculentus conservation in Benin. The result showed that
black landrace was less diversified in the study area and
still cultivated in relatively small areas. As such, several
conservation efforts are needed both in situ and ex-situ to
maintain species diversity. This study also provides
insights regarding the constraints that slowed down the
production of tigernut. The problems identified here can
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serve as reference for scientists to innovate in order to
increase the diversity and production of species. Also, there
is a different view regarding C. esculentus which is
considered an invasive species (Bello et al. 2013),
suggesting that the utilization of this species might be a
strategy to change the opinion.

In conclusion, the present study investigated varietal
diversity, local classification and traditional uses of C.
esculentus in Atacora Department, Benin. It revealed three
types of landraces of C. esculentus distinguishable through
the skin color of the tubers. The cultivation of the species
was still neglected because not only were the areas planted
by producers low, but it was also little used. In the study
area, it is mainly grown for self-consumption and sold in
the market.
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