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Abstract

The melliferous plants of Chad are less known despite their diversity. The main objective of the study is
to contribute to a better understanding of these plants and their use by the local population. An
ethnobotanical study of melliferous plants was carried out in the region of Guera (Chad). Melliferous
plants were classified following their traditional medicinal uses. These plants have many local uses: as
fuelwood, medicinal and timber. 51 medicinal melliferous plants identified were distributed into 16
families among which trees were abundantly used. The most represented family was Mimosaceae. 17
melliferous plants were used in pharmacopeia. The monospecific preparation was frequently used. The
leaves and bark were commonly used. 20 diseases listed were treated with beeplants. The most common
diseases were the respiratory and digestive tract. Fifteen beeplants, spontaneous and cultivated species
were used in the human and/or animal consumption, seven were used as timber and fuelwood.
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1. Introduction

Honey is a nutritive element produced by melliferous bees from the nectar of flowers, the
pollen and/or secretions comes from the living part of plants [!I. Even if these is no transfer of
active principle from plants to honey a similar mechanism to that of homeopathic
potentialisation is envisaged. There exist therefore specific honey previewed for certain
pathology 1. Honey as such a very complex natural product containing more than 200
substance that participate in our equilibrium. It therefore has a non-negligible in our nutrition
and equally in medicine 2. Apart from these general faculties, each honey has medicinal
virtues of the dominant flowers of melliferous plants. This is why it is necessary to carry out
research on the medicinal importance of honey. Plants have been the basis of many traditional
medicine systems throughout the world for thousands of years and continue to provide
mankind with new remedies .

Beeplants form part of vegetal resources with multiple virtues that has to be protected against
bush fires, destructors agricultural practices and anarchical cutting down of trees for fuel [,
Beekeeping is an effective means to generate monetary incomes that support the livelihood of
rural communities. They play a great role in the dynamics of ecosystems through pollinating
insects [). The sustainable management of plant resources in general, and melliferous plants in
particular includes among other things a better knowledge of the resources and their rational
exploitation. Melliferous plants are amongst these important resources [,

The ethnobotanical information besides listing the traditional uses of plants, helps ecologists,
pharmacologists, taxonomists, watershed and wild life managers in their efforts for improving
the wealth of area U’l. The Ethnobotanical research addresses the characterizing traditional
knowledge to establish priorities with the local community to ensure that the local values are
translated into rational use of resources and effective conservation of biological diversity and
cultural knowledge 7. Many such studies have been done on the ethnobotany of medicinal and
other useful plants of the countries ®'21. However there is no research based on the melliferous
plants and their ethnological exploitation. The objectives of this study was to study the ethno-
medicinal use of bee floral resources in Guera region of the sudano-sahalian zone of Southern
Chad.
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2. Material and method

2.1 Presentation of the study zone

The region of Guéra (09°32’- 13°00° latitude North and
Longitude East 17°00°- 20°00°), is a geographic transition
zone between pastoral sahelian in the North and the
agricultural Sudanian in the South. It has a surface area of
61280 km?with a population of 553795 inhabitants 3. The
climate is of the Sudano-Sahelian type with the annual rainfall
between 300 to 900 mm/.. The hydrography is made up of
some few streams which favors the circulation of
underground water. The average annual temperature is
29.5°C. The average annual minimum temperature is in the
month of December-January (18 °C) and maximum in the
month of March (40 °C). The vegetation is from woody form
to clear savanna according to latitude and relief. The natural
vegetation is woody Savannah with Acacia. The major ethnic
group in this region is Hadjarai. The economy of this region is
based on cereals production (sorghum and maize)
accompanies by groundnuts and sesames cultivated by
women 31, Apiculture is practiced extensively.

2.2 Ethnobotanic investigation

Semi-structured interviews were realized with beekeepers
during the rainy season in six villages of Guera region,
precisely in Melfi and Mangalme divisions. The targeted
ethnics groups were the Kenga, Djonkhor and Moubi which
are the dominant ethnic groups of the region. A questionnaire
with closed, open and oriented questions were established in
order to appreciate the peasant endogenous knowledge on the
different uses of melliferous plants. 300 respondents were
interviewed. The main axis of the questionnaire was based on
the knowledge and description of plants foraged by bees and
used in others activities by the local population. Unfamiliar
plants were identified using botanical field guides. All the
identified plants were classified according to the
ethnobotanics criteria: medicinal melliferous plants, food and
fuel wood. The specimens have been identified consulting
several available literatures ['4 151,

3. Results and Discussion

3.1 Ethnobotanical uses of beeplants

A total of 35 beeplants in the Guera region have multiple
functions. Apart for providing nectar and/or pollen to bees,
they are equally valorized by the population in the domain of
traditional medicine (54.28%), food (45.71%), timber and fuel
wood (62.85%). Some species are recorded as useful, while
some taxa appear in more than one uses; there are species that
are both medicinal, food and fuelwood. Nikoli¢ & ReSetnik
116 on their research on plant uses in Croatia recorded that the
highest number of useful plants is related to medicine, plants
used for food and bee plants. Senbeta et al. ['"! shared the
common uses of plant in the coffee forests of Ethiopia, plants
for medicine, food and honey were frequent.

3.2 Melliferous medicinal Plants

From 35 plants visited by bees in Guera region, only 19 are
used in traditional pharmacopy (Table 1). They are Mangifera
indica, Sclerocarya birrea, Balanites aegyptiaca, Tamarindus
indica, Isoberlinia doka Annogeissus Leocarpus, Guiera
senegalensis, Cordia Africana, Terminalia schimperiana,
Azadirachta indica, Khaya senegalensis, Acacia ataxacantha,
Acacia senegal, Acacia seyal, Acacia sieberiana, Prosopis
africana, Ziziphus mauritiana, Citrus aurantifolia and Citrus
limon. These plants are divided into eight botanical families:
Anacardiaceae, Rutaceae, Rhamnaceae, Mimosaceae,

Meliaceae, Combretaceae, Balanitaceae Cesalpiniaceae. The
most represented family is Mimosaceae (29.41%) with five
species (Acacia ataxacantha, A. senegal, A. seyal, A.
sieberiana, Prosopis africana).

3.2.1 Botanical types of melliferous medicinal Plants

The Botanical type identified were well represented by trees
(70.59%) and shrubs (29.41%), meanwhile no herb was
identified as a medicinal. The same result were obtain in the
Khagrachari district in Bangladesh for plants used in folk
medicine by Chakma communities Bl However it is in
discordance with that of Mpondo et al. ['81 where it is
herbaceous that constituted the majority of medicinal plants
for the Douala population in Cameroon.

3.2.2 Therapeutics preparation

The therapeutic modes of preparations were monospecific and
multispecific. The monospecific modes which was the most
frequent is done with the use of plant parts or the whole plants
in some cases. For multispecies, three plants were used in
combination for the treatment of hypertension and diabetes:
Sclerocarya birrea, Momordica charantia and Moringa
oleifera.

3.2.3 Diseases treated

A number of 39 diseases were treated with these 35 beeplants
(Table 1) in the region of Guéra.

The most common diseases were diarrhea, worms,
rheumatism, dental caries and hemorrhoids, and with 20.51;
17.94; 15.38; 12.82 and 10.25% respectively. Generally most
of the plants treat several diseases. Mangifera indica was the
most requested plant, it treats 13 diseases and the most
frequent diseases were tooth ache, cough, dysentery, diarrhea
and hemorrhoids. Annogeissus Leocarpus and Prosopis
Africana followed with nine diseases each. The most common
were childhood diarrhea, fever, cough, rheumatism,
hemorrhoids, bronchitis, and dysentery. Sala Uddin et al. [
reported in Bangladesh the same diseases treated by the
Chakma community of Khagrachari district. Mpondo et al. ('8!
in his work on the actual state of rural and urban populations
identified 68 medicinal plants classified in ten groups.
Digestive plants and those used for the treatment of sexually
transmitted diseases were the most diversified with ten plants
species each. Seven of our plants were also been reported by
Jiofack et al. %] but the posology and the diseases treated
were different. The decoction of the bark of Mangifera indica,
the leave of Sclerocarya birrea, the ripe fruit of Balanites
aegyptiaca, the bark of Isoberlinia doka, the seeds and leaves
of Azadirachta indica were respectively used for the treatment
of rheumatisms and typhoid, skin diseases and diabetes,
goiter, food poisoning and malaria. The powder of the bark of
Annogeissus leiocarpusis used to treat amoeba and Guiera
senegalensis for hypertension. In the Sudan Savanna area of
northeastern of Nigeria, Dukku 2 signaled that the beeplant
Guiera senegalensis is preserved for its medicinal value; and
that the seed oil and aqueous extracts of stem bark and leaf of
Khaya senegalensis are traditionally used to treat abdominal
complaints and skin diseases. The antitussive action of Citrus
limon and the effect against sore throat of Citrus aurantifolia
were identified in Douala 8],

3.2.4 Plant organs used in medicine

Generally all the parts of plants were included into the
medicinal preparations (Fig. 4). However, the leaves
(29.54%) and the bark (27.27%) were the most commonly
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used compared to the pulp and the fruit 02.27% each. This
result was in accordance with those obtained by Sala Uddin et
al. Bl, Laohudumaye ', Mpondo et al. ' and Jiofack et al.
U9 This result can be explained by the fact that the leaves
were highly solicited in traditional medicine because they
were rich in active substances. They were the seat of
photosynthesis and chlorophyll assimilation. The barks were
equally used after the leaves because they are rich on
chemicals substance since the barks are in communication
between the roots and leaves ?2. The underground positions
of the roots facilitate the preservation of the active substances
from other organs. The active agents were chemical which
were very labile to light 2?1, This result also confirms those
obtained in Morocco 231, These authors report that the sheets
were used in high quantity up to 30% parts. According to Sala
Uddin et al. Bl the use of root can be considered as unfriendly
because it needs to eradicate or abolish the whole plant, the
aerial parts of the plant (leaf, flower, fruit, and seed) can be
used without eradicating the plant and can be considering as
an outstanding way to conserve them.

3.3 Melliferous food plants

Fifteen beeplants listed are used as human and/or animal food
(Table 1). It is made up of spontaneous species (Balanites
aegyptiaca, Tamarindus indica, Acacia senegal, Ziziphus
mauritiana, Ziziphus mucronata) and cultivated species
(Mangifera indica, cucumus satuvis, Manihot esculentus,
Arachis hypogea, Hibiscus sabdariffa,). Poaceac with three
species (Pennisetum glaocaum, Sorghum bicolaum, Zea
mays) is the most represented family, followed by Rutaceae
(Citrus aurantifolia and Citrus limon). The most consumed
organs are the fruits (37.25%) and seeds (31.25%) (Fig.
3).These results are comparable with those obtained in the
Democratic Republic of Congo 4. The leaves and fruits of
Ziziphus mauritiana, Balanites aegyptiaca and Zea mays were
consumed by animals. Nine forms of consumption were
recorded (Fig. 4). The highest forms are the raw forms
(33.82%), followed by the boiled forms (14.70%). The
consumption in the form of soup was the lowest with only
2.91%. These local species, in the wild stage contribute to the
food security of the socio-economic wellbeing of the local
populations in Cameroon 231,

3.4 Melliferous timber and/or fuelwood plants

A part from medicinal and food uses, melliferous plants are
also used as timber and fuelwood (Table 1). A total of 22
plants (62.85% of the total of plants) were used as timber and
fuelwood in the region of Guera. Mimosaceae is the most
represented family, all species were used in this category.
Rhamaceae followed with three species. These species were
sawn and used for the fabrication of different furniture.
Sometimes the wood of these species is used in crafts.
Sawdust from the wood planer is used in households for
cooking. Wood species such as Ziziphus mauritiana, Ximenia
americana, Tamarindus indica and Azadirachta indica are
used as firewood or charcoal production. The wood is the part
which is most used with about 61.7%, followed by the leaves
(47.2%), barks (41.7%) and roots (38.9%). For certain
species, several parts of the plants can be used (Table 1), the
trunk for charcoal and fire wood, the leave and bark for the
construction (Mangifera indica L. Sclerocarya birrea). In the
Sudanian region of Cameroon, Mapongmetsem et al. [2°)
reported a similar result with the Guidar and Boum ethnies. In
Benin species such as Azadirachta indica and Mangifera
indica were used as timber and fuelwood . In the Nigeria

country, Khaya senegalensis wood yields are used for the
high quality timber [?°!. In the region of Guera, the trunk of
Mangifera indica, Sclerocarya birrea, Tamarindus indica,
Anogeissus leocarpus, Guiera senegalensis, Azadirachta
indica, Khaya senegalensis and some Mimosaceae were sawn
and used in the form of plants that is used for the fabrication
of different furniture. Sometimes the wood of these species is
used in crafts. Sawdust from the wood planer is used in
households for cooking. Wood species such as Ziziphus
mauritiana, Ximenia americana, Tamarindus indica and
Azadirachta indicaare used as firewood or charcoal
production. Schweitzer ™ noted that, over the three kinds of
utilization of the plant parts or organs, the use in the new
traditional beehives construction represented 55.5%, made
with barks, tree trunks, plaited straws or twigs in traditional
beekeeping in Burkina Faso.

LEGENDE
é. @  Cheflieu de région
o . "
& H Site fénude
< .
Cours deau
Salamat Piste
g Route secondaire
%_ - Région du Guéra
cg [:I Région voisine
[(e]
c.
g 5
£ Moyen chari 5|0 2,5 5
frRra S o emaio:

Source: CNAR 2013 Adaplation: Debalbé O. 2013,

Fig 1: Map showing the localisation of the study zone
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Fig 4: Different forms of food consumed

Table 1: list of beeplants used in ethno-medicinal in Chad.

Names and families plants

Parts uses

Ethno-medical uses

Anacardiaceae

Mangifera indica L

Wood, bark, leave, fruit.

Fuel wood, trunk used to manufacture charcoal and in construction. Tree
provides shade throughout. Fruit are eaten raw, dry and to made juice. Leaves
are forage and are diuretic, antipyretic and treat angina, coughs, asthma, tooth
decay. Bark treats dysentery, wound, skin disease and rheumatism; Fruits are

anthelmintic, used for the treatment of diarrhoea and haemorrhoid.

Sclerocarya birrea (A. Rich.)
Hochst.

Wood, fruit, bark leave,
seed.

Wood used to make tool handles and mortars, as fuel wood and charcoal. Bark
is used as ropes. Fruits are eaten, trees are used as hedgerows. Bark is
antivenom and anti-inflammatory, treat swelling, tooth decay, nausea. Leaves
treat the sore throat. Seeds are used to treat asthenia.

Balanitaceae

Balanites aegyptiaca (L.) Del.

Wood, root, bark, seed,
thorn, fruit, leave

Firewood; seeds are sweet and consumed raw or dried: used to make oil; soaked
in water to prepared porridges; young leaves are eaten as a vegetable. Root used
to treat snake bite; bark heals yellow fever, cough, epilepsy and anxiety; Thorns
treat leprosy. Leaves are used for treat asthenia. Fruits are used for rheumatism

Tamarindus indica L.

Fruit, leave, seed, trunk,

Fruits are eaten raw, dry, made into juice and used for preparation of mush.
Wood used in construction, as fuel wood, mortars, pestles, tool handle. Leaves

wood and seeds are used in ophthalmology diseases.
Boraginaceae
Cordia Africana Lam Wood, leave Firewood, Leaves are diarrhoea
Cesalpipiniaceae
Delonix regia (Boj.) Raf. Wood, leave Firewood, leaves used for malaria
Isoberlinia doka Craib et Stapf Bark, root Roots are used to treat heart disease. Bark is use for intestinal worms

Combretaceae

Anogeissus leocarpus (DC.)
Guill. et Perr.

Wood, rootbark, bark
pulp, leave.

Firewood; Rootbark is aphrodisiac. Bark treats childhood diarrhoea, fever,
cough, abscesses and rheumatism; Leaves treat haemorrhoids and diarrhoea;
Pulpis healing

Combretum glutinosum Perr. ex
DC.

Wood

Firewood

Guiera senegalensis J.F. Gmel.

Wood, trunk, fruit,

Firewood; trunks is used for the frame. Fruit used for ophthalmology diseases;

leave Leaves are used to cure leprosy, rheumatism and certain amoeba
Terminalia schimperiana Hochst. leave. roof Roots are aphrodisiac and relieve pain. Leaves treat asthma, cough and
headache.
Cucurbitaceae
Cucumis sativus L. Fruit Fruit are eaten raw as vegetable and used in the preparation of gravy
Euphorbiaceae
Jatropha curcas L. Trunk hedgerows
Manihot esculentus L. Root Roots are eaten raw, cooked, crushed when dry
Fabaceae
Arachis hypogea .L. Seed Seed are eaten raw, boiled, dried and crushed to prepare porridge
Malvaceae

Hibiscus sabdariffa Linn

Leave, fruit

Leaves are eaten raw as a vegetable and sauce preparation, fruits are
transformed into juice

Meliaceae

Azadirachta indica A. Juss.

Wood, root, bark, leave

Firewood; Leaves treat malaria and intestinal worms; Bark treat fever and
scorpion sting; Roots are astringent.

Khaya senegalensis (Desr.) A.
Juss.

Wood, bark, trunk

Fuel wood; trunk is used in construction, carpentry, making canoes and mortars.
Bark used in tanning leather; in ophthalmology diseases and poison arrows for
hunting, bark is used as antidote, treat mental illness.

Mimosaceae
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Acacia ataxacantha DC.

Wood, bark, leave, root

Fuel wood; fresh root are used for intestinal worms and treat wound. Powder of
barks is taken to treat dental caries; Leaf extract treat cough and breathing
disease

Acacia mellifera (Vahl) Benth.

Wood, leave, trunk

Firewood, leaves and trunks are used as forage,

Acacia senegal (L.) Wild.

Wood, seed, gum, bark,
leave

Firewood; dried seeds are eaten. Gum are eaten raw or dry as dessert. Bark and
leaves extract treat diarrhoea, ophthalmology diseases and bleeding.

Acacia seyal Del.

Wood, root bark

Firewood ; Root bark is used for burning

Acacia sieberiana DC.

Wood, root bark, leave

Firewood; Root bark are astringent and treat snake bite; Leaves treat colds.

Prosopis africana (Guill. Et
Perr.) Taub.

Wood, root, bark, leave,

Firewood; roots treat tooth decay, bronchitis and dysentery. Bark treat intestinal
worms, wounds and skin diseases. Bark and leaves treat tooth decay and

rheumatism.
Rutaceae
Citrus aurantifolia (Christm.) Wood, fruit, leave, root, | Firewood; fruit eaten raw and processed into juice; roots are diuretic and used in
Swingle seed psychic diseases; leaves treats diabetes. Seeds are worming.

Citrus limon (L.) Burm.f.

Wood, leave, root, seed

Firewood; fruit eaten raw and processed into juice; roots are diuretic and used in
psychic diseases; leaves treats diabetes. Seeds are worming.

Oleaceae
Ximenia americana L. Wood, bark, fruit Firewood and charcoal. Bark is used in tannin gleather. Fruits used as cosmetics
and soap
Poaceae
Pennisetum glaocaum (L.) R.Br. Stem, seeds Stems are eaten raw as sugar cane; seeds are crushed and boiled
Sorghum bicolaum (L.) Moen Stem, seed Stems are eaten raw as sugarcane; seeds are crushed and boiled
Zeamays L. Seed, stem Seed eaten raw, cooked, crushed when dry and turned into powder for porridge,
stems used as forage.
Tilliaceae
Grewia venusta Fresen Wood, trunk Firewood
Rhamnaceae
Ziziphus abyssinica Hochst. ex Firewood; trunk used as stake, bed feet, tool handles and for charcoal. Bark are
. Wood, trunk, bark .
A. Rich used for tanning leather.

Ziziphus mauritiana Lam.

Wood, root, bark, leave,

Firewood; fruit are consumed raw and dry. Roots are worming and used to treat
diarrhoea and fever. Bark is used against colic. Leaves treat diarrhoea, wounds,

Fruit .
abscesses and swelling.
Ziziphus mucronata Wild. Fruit Fruits are eaten raw or boiled
Ziziphus spina-christi (L.) Desf. Wood Firewood

4. Conclusion

A total of 36 beeplants in the Guera region are valorized by 6.
the population in the traditional medicine, food, timber and

fuel wood. The most represented family was Mimosaceae.

Many plants are used in multiple ways. No herb was
identified as a medicinal. The most common diseases were the 7.
respiratory tract and digestive tract, Mangifera indica was the

most requested plant with 14 diseases treated and the most
frequent was tooth ache. The monospecific modes is highly 8.
used. The leaves and bark were the most commonly used

parts. Fifteen beeplants, mostly spontaneous, listed are used

as human and/or animal food. The most consumed organs are

seed. Raw and boiled forms
consummation were frequent. A dozen nectar plants were
used as planks, lumber, firewood or charcoal production.

the fruits and the
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