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Abstract

This article presents a comparative table of traditional mycological knowledge of Pygmy and Bantu populations of
Ogooué-Ivindo (northeast of Gabon). An ethnomycological investigation was carried out in five villages of this province,
to Pygmy (Baka) and Bantu (Kota and Kwélé) populations. The results of this study showed that traditional mycological
knowledge of these populations varies according to ethnolinguistic membership, age and practiced activity. Bakoya
Pygmies, who identified 93% of total species, got the best fungi knowledge than Kota (60%) and Kwele (33%). However,
there was no significant difference between the sex as regards traditional mycological knowledge within the same ethnic
group. Concerning age groups, active population representatives (26-60 years) who identified all the inventoried
species and young people (10-25 years) who identified 67% of species had better fungi knowledge than senior citizens
(> 60 years old) who identified only 40% of inventoried species. About activities practiced by respondents, our results
distinguish three homogeneous groups; the first made up of hunters who have the best traditional mycological
knowledge (93% of identified species), followed by fishermen and farmers (67-73% of identified species) and the last
group is made up of pupils who manage to barely identify inventoried species.
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1. Introduction

Non-timber forest products (NTFPs) extracted from the Gabonese forest allow rural populations to avoid food
deficiencies and constitute a significant source of income. Among these, mushrooms are particularly sought after
because of their high nutritional value and their market value. Mycological knowledge accumulated by villagers living
in contact with or at the expense of ecosystems rich in mushrooms are considerable in Gabon as in all of tropical Africa.
In some African countries, these knowledge, transmitted orally and in a traditional way, has been the subject of scientific
studies, notably in Burundi [3], Malawi [8], Nigeria [9], Tanzania [7], DR Congo [4] and Zimbabwe [10]. Some of these
works have made it possible not only to highlight the species of mushrooms consumed by local populations, but also to
assess their nutritional contribution [13] and their market value [1, 11].

Our study is part of the promotion of traditional mycological knowledge of rural populations in Gabon. It took place in
the province of Ogooué-Ivindo (Figure 1) characterized by the presence of one of the two largest pygmy groups in the
country, in this case the Bakoya. The aim of this study is to draw up a comparative table of the traditional mycological
knowledge of the Bakoya, Kota and Kwélé according to ethnicity, sex, age and practiced activity.
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2. Material and methods

2.1. Study environment

Located in central Africa and straddling the equator, Gabon extends from 2 ® 12’N to 3 ° 55’S and from 8 ° 20’E to 14 °
40’E. It is limited to the North West by Equatorial Guinea, to the North by Cameroon, to the East and South by the
Republic of Congo and to the West by the Atlantic Ocean on 750 km of coastline [12]. The country is divided into nine
provinces. Our study took place in Ogooué-Ivindo province, located in the northeast of the country (Figure 1).

Figure 1 Location of the study site.

2.2. Ethnomycological survey

To assess the knowledge level of mushrooms by surveyed populations, 150 people of both sexes from the five selected
villages were interviewed, using a questionnaire. This latest, whose design was based on the objectives to be achieved
and on general information of the respondents, was presented in French. The questions and answers were translated
into French by a local guide. In order to guarantee the reproducibility of our results, the surveys were repeated as many
times as possible in the same places, and when possible, with the same people. Only confirmed data have been retained.
The mushrooms consumed by the targeted ethnic groups were collected in the presence of their representatives. These
collections have previously been described and identified according to the method proposed by Eyi Ndong et al. [6],
then presented to respondents in order to assess their traditional mycological knowledge.

The choice of people and the number of people interviewed in the five villages selected depended on the parameters to
be studied. Four parameters were thus monitored; namely ethnicity, age, sex and activity. According to age, three age
groups (10-25, 26-60 and over 60) were selected, and thirty people were chosen per village (ten people per age group).
Based on ethnicity and gender, three ethnic groups were the subject of the study; namely Bakoya (Pygmies), Kota and
Kwélé (Bantus). Fifty people, twenty-five by sex, were selected by ethnic group. With regard to the activities practiced,
five types of activity (agriculture, hunting, fishing, studies and invalids) were chosen and thirty people from different
villages were selected by type of activity (six people per village and per activity). Three evaluation criteria were used to
identify people with good traditional mycological knowledge; to know:

Being able to accurately recognize at least half of mushrooms consumed by the respondent ethnic group, on the basis
of our inventory of fifteen taxa;

Remain faithful in its responses during the various fact-finding missions, around ten investigations were carried out;

Being able to distinguish different but very similar species mixed in a basket (the principle being to separate the mixture
species by species).
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2.3. Statistical analysis

To compare traditional mycological knowledge of surveyed populations, statistical analysis was carried out with R
software [14]. Traditional mycological knowledge was assessed depending on four main characteristics (age, sex,
ethnicity, activity practiced) of individuals surveyed. Data relating to sex and ethnicity were analyzed together in order
to appreciate the effect of gender-ethnicity interaction. As the variable to be explained is binary categorical, there are
two possible responses (good traditional mycological knowledge and bad traditional mycological knowledge), the
category "good traditional mycological knowledge" has been defined as "category of interest". So, we analyzed the
probability that an individual is in this interest category, called “response probability” [15].

The statistical analysis was based on the logistic model (one model for each characteristic, expect for gender and
ethnicity characteristics which were analyzed together). The fit to the data and the overall models explanatory capacity
thus constructed were evaluated. The likelihood ratio test [16] allowed evaluating different explanatory variables effect
and the comparison of the means of the different modalities of the factors was made using Tukey's method.

3. Results

Fifteen edible fungal taxa have been inventoried among Bakoya, Kota and Kwélé populations of Ogooué-ivindo ( Figure
2). Tables 1, 2 and 3 give the number of identified taxa by representatives of different ethnic groups, different activities
practiced and different age groups.
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Figure 2 Mushrooms inventoried among the Bakoya, Kota and Kwélé populations.
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3.1. Number of taxa identified by the respondents according to their ethnolinguistic affiliation

Table 1 Fungal taxa identified by the ethnic groups studied.

Taxa Identified ethnic groups
Bakoya Kota Kwélé

Auricularia cornea Ehrenb. + + -
Cantharellus congolensis Beeli - + +

C. floridulus Heinem. + + -

C. luteopunctatus (Beeli) Heinem. + - -
Lactifluus gymnocarpus (R. Heim ex Singer) Verbeken  + - -
Lentinus brunneofloccosus Pegler + - -

L. squarrosulus Mont. + + -
Pleurotus tuber-regium (Fr.) Singer + + +
Marasmius bekolacongoli Beeli + - -
Schizophyllum commune Fr. + - -
Termitomyces fuliginosus Heim + + +

T. mammiformis Heim + + +

T. microcarpus (Berk. & Br.) Heim + + -

T. robustus (Beeli) Heim + + +
Volvariella volvacea (Bull.) Sing. + - -
Number of taxa identified 14 9 5
Percentage of taxa 93% 60% 33%

Key: + = identified species; - = unidentified species
3.2. Number of taxa identified by the respondents according to age groups
Table 2 Fungal taxa identified by respondents by age group.
Taxa Age groups (years)

10a25 26a60 >60

Auricularia cornea Ehrenb. -

Cantharellus congolensis Beeli -

C. floridulus Heinem. +
C. luteopunctatus (Beeli) Heinem.

Lactifluus gymnocarpus (R. Heim ex Singer) Verbeken -
Lentinus brunneofloccosus Pegler

L. squarrosulus Mont.

Pleurotus tuber-regium (Fr.) Singer

Marasmius bekolacongoli Beeli -
Schizophyllum commune Fr. -
Termitomyces fuliginosus Heim

T. mammiformis Heim

T. microcarpus (Berk. & Br.) Heim
T. robustus (Beeli) Heim

+ + + + + + + +F + F o+ o+ o+ o+ o+

+ + + + +

Volvariella volvacea (Bull.) Sing.

Juy
%2}
=)}

Number of taxa identified 10
Percentage of taxa 67% 100%  40%

Key: + = identified species; - = unidentified species
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3.3. Number of taxa identified by the respondents according to practiced activities

Table 3 Fungal taxa identified by respondents according to practiced activities.

Taxa activities practiced

Agriculture  Hunt school peach  unemployed
Auricularia cornea Ehrenb. - + - - -
Cantharellus congolensis Beeli - + - + -
C. floridulus Heinem. + + + + -
C. luteopunctatus (Beeli) Heinem. + + + -
Lactifluus gymnocarpus (R. Heim ex - - - - -
Singer) Verbeken
Lentinus brunneofloccosus Pegler - + - + -
L. squarrosulus Mont. - + + + +
Pleurotus tuber-regium (Fr.) Singer + + +
Marasmius bekolacongoli Beeli - + - - -
Schizophyllum commune Fr. + + - - -
Termitomyces fuliginosus Heim + + + -
T. mammiformis Heim + + + + +
T. microcarpus (Berk. & Br.) Heim + + - +
T. robustus (Beeli) Heim + + + + -
Volvariella volvacea (Bull.) Sing. + + - + +
Number of taxa identified 10 14 7 11 5
Percentage of taxa 67% 93% 47% 73% 33%

Key: + = identified species; - = unidentified species

4. Discussion

Tables 1, 2 and 3 show that traditional mycological knowledge of these populations varies according to their
ethnolinguistic affiliation, their ages and their activities.

4.1. According to ethnolinguistic affiliation

Ninety-five out of a hundred and fifty people get good traditional mycological knowledge (Figure 3). These mycological
knowledges vary from one ethnic group to another. The results in Table 1 show that Bakoya Pygmies (93% of the
identified species) have a better knowledge about mushrooms than Kota (60% of the identified species) and Kwele
(30% of the identified species). These data reveal also that almost all the Bakoya (both sexes combined) interviewed
have good traditional mycological knowledge, which does not seem to be the case among the Kota and the Kwele. These
results are opposite to the results of previous studies in Burundi [2, 3]; in Zimbabwe [10] and Tanzania [7], which
indicated that women, traditional mushroom harvesters, knew better the fungi than men, occasional harvesters. This
study shows that men of the Kota ethnic group know mushrooms better than women (Figures 3 and 4).
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Figure 3 Traditional mycological knowledge distribution according to ethnicity and gender.
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Figure 4 Average response probabilities by modality of the “ethnicity and sex” factor.

Deviance analysis, made possible through the likelihood ratio test, reveals that sex and ethnicity factors have significant
effects taken separately; sex (p-value) = 0.03743; ethnicity (p-value) = 5.349e-08. There is no significant effect of the
gender-ethnicity interaction (p-value) = 0.78008, however. This confirms the results in Table 1 which shows that the
best traditional mycological knowledge is held by pygmies, followed by kota. Figure 4 shows that within ethnic groups,
there is no significant difference between the sexes, with the exception of the Kota group within which we notice that
men have better mycological knowledge. However, this apparent finding is not statistically significant.

Indeed, Pygmies who for the most part live only on hunting and gathering test the taste and regularly adopt new edible
species in times of scarcity; therefore, they know many more species of fungi than Bantus. On the other hand, the
mistrust towards mushrooms pushes Bantus to consume only the taxa the more common, generally belonging to
Cantharellus, Termitomyces, Lentinus and Pleurotus genus, as well as the few rare taxa sold on local markets.

4.2. According to age groups

Eighty-seven of one hundred and fifty respondents had good traditional mycological knowledge (Figure 5). Table 2
shows that the best knowledge was held by the representatives of active population (26-60 years old) who identified
all of inventoried species in their region compared to young people who identified only 67% and people from the third
age which recognize 40% of inventoried species. Furthermore, according to these data, almost all people aged 26 to 60
have good traditional mycological knowledge.
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Figure 5 traditional mycological knowledge distributions according to age.

The likelihood ratio test revealed a highly significant effect of age factor on traditional mycological knowledge, at the
threshold of 0.01 (p-value) = 4.087e-06. All the average response probabilities corresponding to the different modalities
of age factor are statistically different (Figure 6). The age group "26-60 years" has the best probability = 0.87 (p-value
=0.0001), it corresponds to individuals proportion which have the best traditional mycological knowledge. On the other
hand, the age group of 61 years and over has a very poor traditional mycological knowledge (p-value = 0.0263 and
probability <0.5). The significance test of the means showed that for people aged 10 to 25 years, there is statistically an
equiprobability between good and bad answers (p-value = 0.2600 and probability = 0.5).

Age of individuals with good mycological knowledge

X10.25 X26.60 X61.80

Age

60 80
1
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40
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Figure 6 Average response probabilities by age factor modality.

According to [5], the elderly would generally know more species of wild edible mushrooms than the young in Benin.
However, our study, reinforced by statistical analysis of data, shows that people between the ages of 26 and 60 and
young people have better traditional mycological knowledge than old people. Indeed, people aged 26 to 60 years are
mainly hunters, fishermen, and farmers whose forest exploitation is a main activity; as a result, they are very familiar
with the forest products exploited by their ethnic groups, including mushrooms. Young people with good traditional
mycological knowledge are mainly Bakoya (Pygmies) whose mushrooms knowledge is cultural. In contrast, the elderly
harvest mushrooms only occasionally, so they only know the mushrooms frequently harvested by the usual collectors
and which are generally sold in the village. In our study area, mycological knowledge of the elderly is likely to be lost
due to inactivity or loss of vision. The same observation was reported in Tanzania [7].

4.3. According to the activity practiced

Table 3 shows that hunters identified almost all of the inventoried species (93%) followed by fishermen (73%) and
farmers (67%), while schoolchildren and invalids barely managed to identify half of inventoried species. Furthermore,
Figure 7 indicates that almost all of the hunters interviewed have good traditional mycological knowledge, while only
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half of the fishermen and farmers have good mycological knowledge, but very few students and disabled people manage
to identify the mushrooms inventoried in their locality.
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m Without activity school mpeach mhunt m Agriculture

Figure 7 Traditional mycological knowledge distribution according to the activity practiced.

Statistical analysis of data shows that the activity practiced by populations also has a highly significant effect on
traditional mycological knowledge (p-value) = 1.373e-06. The two-by-two comparison of different methods means
makes it possible to identify three distinct homogeneous groups. The first made up of hunters. The second, is made up
of farmers and fishermen and the third is made up of invalids (or without activity) and schoolchildren. People who hunt
have the best traditional mycological knowledge (p-value = 0.00366, probability = 0.90), followed by fishermen and
farmers (p-value ~ 0.7 and probability ~ 0.6). Finally, the inactive and the schoolchildren (p-value ~ 0.5 and probability
<0.12) (Figure 8).
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Figure 8 Average response probabilities by modality of "Activity practiced” factor.

Indeed, in the studied area, Pygmies and Bantus practice the selected activities differently; hunting, fishing and
gathering are the main Pygmies activities while farming, hunting and fishing are the main Bantus activities. Hunters,
who are in constant contact with the forest have a perfect knowledge of edible mushrooms they pick for their own
consumption or for sale along the roads. They are essentially pygmies. Their mushrooms knowledge is cultural and each
individual is a traditional mushroom harvester. Fishing and hunting being seasonal, fishermen and farmers mainly made
up of Bantus knowing fewer mushrooms than hunters.

With the exception of a few girls who learn to recognize mushrooms from their mothers during weekends and public
holidays, pupils who, for the most part study in the city, have very little traditional mycological knowledge (47% of
identified taxa). The more you go to school, the less you know about mushrooms; as a result, very few young people
manage to recognize mushrooms which they consume regularly, but which are harvested by their parents in the
majority of cases. The same observation was reported in Tanzania [7] and in Benin [5]. Most of the disabled people
interviewed were bedridden, who could no longer recognize the fungi, presumably due to loss of sight.
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5. Conclusion

The results of our study show that the traditional mycological knowledge of studied populations varies according to
ethnolinguistic membership, age and practiced activities. Pygmies traditional mycological knowledge is more developed
than Bantus’s. However, statistical analysis of data shows that mycological knowledge of men and women are similar
within different ethnic groups. In terms of age groups, representatives of the working population and young people
know more species than older people. Depending on the activity, hunters know the mushrooms better than fishermen
and farmers; and the latter know better than pupils and invalids. Almost all of hunters interviewed have good traditional
mycological knowledge, while schoolchildren and invalids barely manage to identify half of the inventoried species.

Apart from the Pygmies who organize themselves to go in search of mushrooms for their own consumption, Bantus
never go out into the forest solely to harvest the mushrooms since the mushroom harvest period generally coincides
with the work in the fields. Picking mushrooms is therefore not a commercial activity in our study area despite the
abundance of wild edible mushrooms in the rainy season. The sale of mushrooms along the roads is done occasionally
during periods of abundant fruiting.
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