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Abstract

and fishing in eastern Cameroon is still lacking.

courageous.

studied community.

Background: Baka hunter-gatherers have a well-developed traditional knowledge of using plants for a variety of
purposes including hunting and fishing. However, comprehensive documentation on the use of plants for hunting

Method: This study aimed at recording plants used for hunting and fishing practices, using focus group discussion,
interviews and field surveys with 165 Baka members (90 men and 75 women) of different age groups in 6 villages.

Results: The most frequent techniques used for hunting and fishing are the use of animal traps, fishing lines, dam
fishing, hunting with dogs and spear hunting. We recorded a total of 176 plant species used in various hunting
practices, the most frequently cited one being Zanthoxylum gilletii (De Wild.) PG.Waterman, Greenwayodendron sua-
veolens (Engl. & Diels) Verdc,, Microcos coriacea (Mast.) Burret, Calamus deérratus G.Mann & H-Wend|. and Drypetes sp.
These plants are used for a variety of purposes, most frequently as hunting luck, psychoactive for improving the dog’s
scent and capacity for hunting, materials for traps, and remedies for attracting animals and for making the hunter

Conclusion: Plants used for hunting purposes here are embedded in a complex ecological and cultural context
based on morphological characteristics, plant properties and local beliefs. This study provides a preliminary report
and leaves room for further investigations to improve the documentation of the traditional knowledge systems of the

Keywords: Baka hunter-gatherers, Hunting, Fishing, Ethnobotanical knowledge, Cameroon

Introduction

Baka hunter-gatherers heavily depend on wild forest
resources (plants, animals) to meet their subsistence
and cash income needs. Some studies in several sites
have shown that they have a well-developed traditional
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knowledge of using plants for a variety of purposes
including not only for direct material uses as food,
medicines, craft and building materials hunting,
and fishing but also for religious practices [1-8].
Hunting and fishing by the Baka hunter-gatherers
are very important activities from ecological, social
and cultural points of view, and bushmeat is among
their most preferred food [9]. Although they are
traditionally spear hunters [10], they have experienced
through time a diversity of techniques and methods
for hunting and fishing including snare hunting for

©The Author(s) 2023. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which
permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the
original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or

other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line
to the material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory
regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this
licence, visit http://creativecommons.org/licenses/by/4.0/. The Creative Commons Public Domain Dedication waiver (http://creativeco
mmons.org/publicdomain/zero/1.0/) applies to the data made available in this article, unless otherwise stated in a credit line to the data.


http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s13002-022-00571-3&domain=pdf

Fongnzossie et al. Journal of Ethnobiology and Ethnomedicine

medium-sized mammals, mouse traps, use of fire to
smoke prey animals out of burrows, dam fishing, fish-
poisoning, hunting with dogs, machetes ad catapults,
as well as hunting with shotguns, from sedentary or
migratory camps, etc. [11-16].

Various studies have also reported the use of plants
and plant products for fishing and hunting. Previous
studies reported up to 325 fish poison species used in
tropical Africa, the most frequently used being Tephro-
sia vogelii Hook.f., Mundulea sericea (Willd.) A.Chev.,,
Euphorbia tirucalli L., Gnidia kraussiana Meisn., Ade-
nia lobata (Jacq.) Engl and Balanites aegyptiaca (L.)
Delile [17]. Many of these species were also reported
as used for preparing arrow poisons and traditional
medicine. Hunting of the Baka people not only involves
the direct use of poisonous plants and weapons such
as gun, nets, spear, bows and traps. It also involves the
use of dogs, especially the use of plant medicine for
improving the dogs” hunting ability, and for a variety of
hunting rituals. While ethnobotanical knowledge of the
Baka hunter-gatherers has been investigated by several
authors, comprehensive documentation on the use of
plants for hunting is still lacking.

In the face of the recent shift in the Bakas’ subsist-
ence activity from hunting and gathering to farming,
the change in their lifestyle and the development of
education support projects, anthropologists and activ-
ists working for indigenous issues have expressed their
concern about the risks of degradation of traditional
ecological knowledge among Baka hunter-gather-
ers. Indeed, it seems that fewer Baka people are now
involved in traditional hunting and gathering activi-
ties. [18] emphasize that the creation of national park
and forest concessions are the factors that limited the
access of Baka members to hunting. However, previous
studies show that a number of socio-economic varia-
bles influence traditional ecological knowledge among
indigenous communities. These variables include age,
gender, consumerism, occupation, and psychosocial
variables [19-24].

.These studies, depending on the scale of analysis,
pointed out significant differences on national and
continental levels. On the global level, however, no
significant difference was reported between women
and men. Concerning the age variable, several studies
reveal that youth are reported to show a greater diver-
sity of plant knowledge [22, 25]. The present research
aims at documenting the diverse uses of plants in
hunting practices among the Baka community mem-
bers in Eastern Cameroon. We hypothesize that the
ethnobotanical hunting knowledge of Baka hunter-
gatherers is rich and varies with age and gender.
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Material and methods

Study site

The study was conducted in six villages along the road
from Abong Mbang to Messok: Bitsomo (3.14785 N,
13.65072E), Nomedjo (3.34169 N, 13.59048 E), Adjela
Baka (3.15397 N, 13.61487 E), Sissok (3.147857 N,
13.65072E), Payo (3.14569 N, 13.70801E) and Bosquet
(3.12655 N,13.88085E) (Fig. 1). These villages are located
in the Lomie council, in the Haut Nyong Division of, East
Cameroon Region. The total population of the council is
approximately 19,000 inhabitants [26]. The local popu-
lation consists of four main ethnic groups: Zime, Kako,
Ndjeme and the Baka, living along the side road and
speaking the Baka language. They are mainly Christians
and Muslims [26]. The predominant forms of their liveli-
hoods are shifting cultivation, cacao garden cultivation,
hunting, fishing and gathering. Various, NTFPs (Non-
Timber Forest Products) are collected and sold.

The vegetation of the area is part of the camerouno-
congolian forest consisting of a semi-deciduous forest
comprised of a majority of Malvaceae and Ulmaceae [27,
28].

The area is subject to a Guinean equatorial climate with
four seasons divided as follows: a long dry season from
December to mid-March; a short rainy season from mid-
March to June; a short dry season in July—August; a long
rainy season from August to November. The mean annual
rainfall varies from 1500 to 2000 mm, with an average
temperature of 24 °C.

Research methods

Sampling and data collection approach

The ethnobotanical approach applied in this study used
focal group discussion, interviews and field surveys in the
forest, with 165 Baka members from the six study villages
(Table 1). These villages were chosen based on the
presence of an important Baka community and the prior
consent given by the Chief of the village. Respondents
in each village were chosen at random, based on their
willingness to participate in the research.

During the focal group discussion, it was clearly
explained to the community members that the objective
of the study was to record the plants used for hunting and
fishing practices according to age and gender to obtain
their prior informed oral consent. Individual interviews
were conducted to gather information on their experi-
ence of using plants in hunting and fishing practices.
Respondents were asked about their age, gender, hunting
methods employed, local names of plants used in hunting
activities, parts used, and usage. To obtain effective par-
ticipation of respondents, interviews were conducted in
the local language with the help of local translators.
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Table 1 Sociodemographic characteristics of respondents

Characteristics Number of Percentage
respondents
Gender
Men 90 5455
Women 75 4545
Age group
10-20 years 36 21.82
20-30 years 55 3333
30-40 years 27 16.36
40-50 years 19 1091
50-60 years 14 848
+ 60 years 15 9.09
Number of years of school attendance
No school attendance 17 10.30
1-3 years 62 37.58
4-6 years 71 43.03
7-10 years 15 9.91

The interviews were followed by fieldwork in the for-
est, which gave an opportunity for more discussions with
respondents. This was also an opportunity to observe

and gather information on the plant species free-listed
by respondents. Plants named during the interviews were
identified in situ in the field using available floral refer-
ence literature [29-32]. Plants that were spontaneously
found when walking in the forest were also considered
and information on their uses was recorded. For each
unidentified plant species cited during the interview in
the village, a specimen was collected, pressed and dried,
and their identification was confirmed at the Cameroon
National Herbarium in Yaoundé (YA). The voucher spec-
imen was kept at Millennium Ecological Museum Her-
barium and at the National Herbarium in Yaounde. Some
of the plants listed by respondents during the interviews
were not found during the forest walks and remained
unidentified. These plants referred to as ethnospecies in
the present study also included those that were known in
their uses category, but the respondent was not able to
remember the vernacular name.

Data analysis

Simple descriptive statistics were applied to represent
and list the number and percentage of species of plants
and plant parts used. The floral list of plants cited by
respondents was grouped based on their age and gender.
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The frequency of citation (F) for each hunting and fishing
technique and species was calculated. It corresponds to
the ratio between the number of respondents (n) having
cited the technique or species and the total number of
respondents (N):

F =n/N x 100.

The magnitude of plant knowledge among each group
(represented by the total number of plants cited) was
used as a measurement of ethnobotanical knowledge.
NNESS similarity index between the lists of plant species
cited by each group was used as means of comparison.

This index is used to compare with minimum bias the
degree of similarity of two samples (i and j) on the basis of
an identical data size k randomly selected from each sample.
The similarity between the two samples (i and j) is expressed
by the Morisita-Horn index and by its generalization, the
NNESS index, which is a variant of the NESS index [33].
The formula is given below and was computed using the
software BiodivR 1.0 [34].

ESS ij/k
(ESS ii/k + ESS jj/k)/2

NNESS ij/k =

where ESS ij/k is the expected number of species shared
for random draws of k specimens from sample i and
k specimens from sample j. The more the value is close
to 1, the more the pairs of species lists compared are
floristically similar. Values above 0.5 can denote a great
number of similar species shared by the two lists.
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Results

Hunting techniques

The results showed a total of 13 hunting techniques used
by the Baka hunter-gatherers. The most frequently used
techniques are animal traps, fishing lines, dam fishing,
hunting with dogs and spear hunting (Fig. 2).

Plant species used in hunting practices

A total of 176 plant species were recorded as used in the
various hunting practices from the interviews with the
Baka. The cumulative diagram of plant species recorded
showed that the sampling size was adequate, as new spe-
cies were hardly added despite the increase in the num-
ber of persons interviewed (Fig. 3).

The most frequently cited species were Zanthoxylum
gilletii (De Wild.) P.G.Waterman, Greenwayodendron
suaveolens  (Engl. &  Diels) Verdc,  Microcos
coriacea (Mast.) Burret, Calamus deerratus G.Mann &
H.Wendl and Drypetes sp. (Table 2). While the rattan
species identified during the survey was Calamus
deerratus, respondents insisted that all rattan species can
be used as well.

These plants were used for a variety of purposes
including materials for making traps, baskets for trans-
portation, arrow poison, fish poison, etc. (Fig. 4). Others
were used in ritual practices aimed at becoming invis-
ible to dangerous animals, attracting animals, or to have
luck when going out for a hunting expedition. Others
were used directly by the hunter to be courageous or

Animal traps

Fishing line (angling)
Dam fishing

Hunting with dogs
Spear hunting

Fire hunting

Hunting with bare hands
Nets fishing

Fish poisons
Machette hunting
Use of spear poison

Crossbow hunting

Barrier hunting

0.0 5.0

Fig. 2 Frequently used hunting techniques
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to chase away dangerous animals. The use of dogs was
another technique of hunting widely used in the region,
as well as in other continents. A variety of plant species
were used for improving the scent and other abilities of
dogs.

Variation in the ethnobotanical knowledge for hunting
with age and gender

The comparative analysis of the extent of plant knowledge
among respondent groups showed no significant differ-
ence between men and women, which indicates there
is no gender-based pattern in the knowledge of plants
used in hunting practices. The 75 women interviewed
cited 122 plants, with a ratio of 1.62 plants per respond-
ent, while the 90 men cited 174 plants, with a ratio of 1.92
per respondent. Concerning the effect of age, the largest
number of plants was cited by the respondent group of
20-30 years old (109 plant species cited by 55 respond-
ents). This might be partly explained by the larger size of
this group interviewed. The highest ratio of plant citation
per respondent is recorded in the age group 50—60 years
where a total of 14 respondents cited as many as 73 spe-
cies, with a ratio of 5.21 per respondent (Table 3).

The value of the NNESS similarity index between lists
of plants cited by men and women was 0.68, indicating a
certain degree of commonality between the two groups.

The plants listed by aged members (+60 years) were
significantly different from those of other age groups, as
this is shown by the NNESS values of 0.39, which means
the most-aged groups cited fewer common species
(Table 4).

The group of 10-20 years old and that of above 60 years
shared only 25 common species. Of the 89 species cited
by younger groups, 53 were not cited by the group of
above 60 years. Among those non-common species, the

most frequent are: Diospyros crassiflora Hiern, Massu-
laria acuminata (G.Don) Bullock ex Hoyle, Acacia pen-
nata (L.) Willd.,, Brenania brieyi (De Wild.) E.M.A.Petit,
Cleistopholis glauca Pierre ex Engl. & Diels, Diospyros
hoyleana FNWhite, Heisteria zimmereri Engl., Strophan-
thus gratus (Wall. & Hook.) Baill, Xylopia sp., Albizia
sp., Alchornea floribunda Mill.Arg., Cleistopholis pat-
ens (Benth.) Engl. & Diels, Manniophyton fulvum Mill.
Arg, Tabernaemontana crassa Benth. and Terminalia
superba Engl. & Diels. On the other hand, of the 47 spe-
cies cited by respondents above 60 years, 26 were not
known by younger respondents aged between 10 and
20 years. They consist of the species like Landolphia heu-
delotii A.DC., Erythrophleum suaveolens (Guill. & Perr.)
Brenan, Tetrapleura tetraptera (Schumach. & Thonn.)
Taub., Barteria nigritiana Hook.f. and Manihot esculenta
Crantz.

Discussion

In the study villages, the importance of plants in hunting
and fishing practices is well established. The plant spe-
cies recorded as used in hunting practices are taxonomi-
cally quite diverse. Some have been cited more frequently
than others. A previous botanical survey in this periph-
eral site of the Dja biosphere reserve has reported wider
distribution and abundance of these species in the study
area [35]. Given this availability, the Baka peoples in the
study villages may therefore preferentially use the plants
that are readily available in their neighbourhood for hunt-
ing purposes. Hunting and fishing practices recorded
in the studied villages are in line with those previously
reported by other researchers [12, 36—39]. Some of the
species recorded as used in fishing and hunting practices
have been described to have similar uses in the previous
ethnobotanical literature in central Africa [2, 8]. The use
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Fig. 4 Numbers of plants and their usages for hunting and fishing

10 20 30 40 50 60 70 80 90
Number of species

of Marantaceae (Megaphrynium macrostachyum and
Ataenidia conferta (Benth.) Milne-Redh.) in dam fishing
was previously reported by [39, 40] and [4]. Some of the
recorded plants like Drypetes spp. and Greenwayodendron
suaveolens have also been reported as used for making
spears or snares by Baka hunter-gatherers in Cameroon
[15]. The use of the barks of Zanthoxylum gilletiim (De
Wild.) PG.Waterman, Turraeanthus africanus (Welw. ex
C. DC.) Pellegr. and the fruits of Microcos coriacea (Welw.
ex C. DC.) Pellegr. as fish poison, the application of Des-
bordesia glaucescens (Engl.) Tiegh. to improve the chance
of catching more animals as well as the use of Tetrapleura
tetraptera (Schumach. & Thonn.) Taub. and Aframomum
melegueta K. Schum. to improve the performance of dogs
in hunting have been documented by several authors in
Central Africa as well as in West Africa and south Amer-
ica [39-41]. Natural poisons derived directly from plants
have been used in fishing for millennia [42, 43], poison-
ous ingredients are pounded and thrown into a pool or
dammed sections of a small river. After a time, which
varies according to conditions the fish begin to rise to
the surface of the water and can readily be taken by hand
[17]. Several studies have shown that these poisons have
no effect on human health, humans can digest it relatively
safely [17, 44]. Although the consumption of preys killed
with the natural poison has no effect on human health,
[45] recorded an anaesthetic effect on limbs and rough-
ness of skin of people who wade into streams to collect
fish poisoned with Tephrosia vogelii Hook.f. These con-
siderations should definitely be taken into account in the

spread of these practices. The major problem in using fish-
ing poisons is the massive destruction of aquatic organ-
isms. Natural fish poisons paralyse or kill fish; sometimes,
they kill other aquatic organisms; therefore, this practice
has been banned in many contexts due to the ecological
damage it can cause [17, 46].

Results of this study show that there is an uneven dis-
tribution of ethnobotanical knowledge for hunting within
studied communities. Although the ratio of plant citation
per respondent was higher among aged groups, similar-
ity analysis shows that younger respondents cited a larger
number of plant species used for hunting and fishing
and that they named many plants that were not cited by
the elders. These observations are contrary to those of
[47] who reported that only adults can master hunting
or medicinal plant knowledge. For instance, ethnobot-
anical knowledge acquisition process among the studied
community involves plural channels and sources. It is
acquired through contact with the people with different
background, such as family members, schoolmates and
neighbours of other ethnic groups, associated with their
socialization process. Younger members of the commu-
nity engage in a variety of game and subsistence-related
activities. The Baka living on the periphery of the Dja
biosphere are sedentary along the roads, so the young
Baka interact with many other youths including Ban-
tus of the similar age, and through this process of social
contacts, there is a dynamic of recompositing of their
original traditional knowledge acquired from their fam-
ily members. In these dynamics, they accumulate their
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Table 3 Score of citation of plants by age groups

Age group No. of No. of Ratio (number of plant
respondents plants citation/respondent)
cited
10-20 years 36 89 247
20-30 years 55 109 1.98
30-40 years 27 75 2.78
40-50 years 19 59 3.1
50-60 years 14 73 521
+ 60 years 15 47 3.13

own ethnobotanical knowledge that extends beyond the
scope of knowledge acquired within a narrow range of
their own family. This observation is consistent with pre-
vious findings by [20] on the Baka in the same region of
East Cameroon. Moreover, it is clearly established that
traditional ecological knowledge transmission most often
occurs between older and younger generations, or verti-
cal instruction; it can also occur through more horizontal
interactions between peers and through oblique trans-
mission from non-familial mentors [48]. These different
knowledge acquisition pathways were qualified as “multi-
ple-stage learning process” by [49, 50].

From the similarity indices among the plant lists of
different groups of respondents, it is shown that 68%
of plant species recorded are shared between men and
women. This commonality, however, masks finer gen-
der differences. The social organization of the hunting
activities involves both men and women who share the
responsibilities. Although some of the hunting activities
are performed by men, many of the rituals during which
plants are used are performed by women and particularly
virgin girls. In fact, from the discussion with respond-
ents, it was revealed that according to the traditional
beliefs within Baka society, the prayers and words sent
to the ancestors to ask for luck require that the person
sending the prayers be “pure”. For instance, virgin girls in
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Baka society are a symbol of good moral behaviour and
conduct and thus of purity, as they have not yet engaged
in sexual relationships considered as a sin that defiles the
body of the person. Hence, they believe that their ances-
tors would be happy, answering to the will of virgin girls
than that of any other person.

There are cases where women, especially elder mem-
bers, play a key role in the transmission of ethnobotanical
knowledge for hunting to men.

In such a context, ethnobotanical hunting knowl-
edge acquisition within the studied communities might
involve several individual and collective factors associ-
ated with their socialization process.

Conclusion

This study was conducted to document the traditional
knowledge of plants used in hunting practices among
the Baka community members in Eastern Cameroon.
Results showed a taxonomic list of 176 species used by
the studied populations. In the practice of hunting or
fishing, these plants are used for a variety of purposes
including as materials for making traps or baskets for
transportation, arrow or fish poison, traditional medicine
used by the hunter to be courageous or by the dogs to
improve their scent and ability for hunting, materials
for ritual practices performed to become invisible to
dangerous animals, attract animals, to chase away
dangerous animals or to have luck when going out for a
hunting expedition.

Although female Baka are traditionally more active in
fishing, they are knowledgeable of plants used for hunting
as well. The ethnobotanical knowledge of using plants
for hunting did not vary significantly with gender, but
showed some variation among age groups, with younger
members citing more plants than the elder. For further
investigations, a comparative study with neighbouring
Bantu communities will be important to understand the
dynamics of inter-community knowledge exchange.

Table 4 NNESS similarity indices between the lists of plants cited by age groups

NNESS(k =50)

Age 10-20 years 20-30 years 30-40 years 40-50 years 50-60 years + 60 years
10-20 years 1.00

20-30 years 0.69 1.00

30-40 years 0.64 0.69 1.00

40-50 years 0.57 0.65 0.64 1.00

50-60 years 0.53 0.56 0.60 0.59 1.00

Above 60 0.39 0.47 0.51 0.54 0.40 1.00

Values in bold show pairs of age groups having greater differences in their lists of plants cited
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