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ceived less attention (Schreckenberg 1999). A few NTFPs 
from Africa are already to a large extent commercialized. 
Concerning oil products, the most well known are palm oil 
(Elaeis guineensis Jacq.), which has been traded since 
the early nineteenth century (Lynn 1997), and shea butter 
(Vitellaria paradoxa C.F. Gaertn.), which is the third most 
important national export product in Burkina Faso (Sau-
ssey et al. 2008, Schreckenberg 2004) and was used as 
a commodity during pre-colonial times (Saul et al. 2003). 
However, there are other varieties of oil seeds in tropi-
cal Africa which are part of traditional food systems, but 
whose nutritional and economic values have not been 
completely determined and are far less exploited for 
both humans and livestock (Lohlum et al. 2010). Some 
of these species can become potential sources of indus-
trial oil (Fariku & Kidah 2008, Lohlum et al. 2010) and, 
thus, are promising products for large commercialization. 
In Burkina Faso, there is a high number of NTFPs with 
potential for transformation (Belem et al. 2007, Spry-Le-
verton 2009), for instance oils products that traditionally 
were mainly extracted by women from local tree species 
and used on a subsistence basis (Saussey et al. 2008).
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Abstract 

Oil products from native trees are far from fully exploited in 
West Africa. Only well-known species like shea (Vitellaria 
paradoxa C.F. Gaertn.) and oil palm (Elaeis guineensis 
Jacq.) receive attention. We used quantitative question-
naires in 12 villages in Western Burkina Faso to assess 
the knowledge of four ethnic groups on 28 tree species 
and how their oil is used. Sixteen species were used the 
most. Among them, V. paradoxa, E. guineensis, Carapa 
procera DC., Pentadesma butyracea Sabine and Lophi-
ra lanceolata Tiegh. ex Keay received the most citations. 
Oils were used for soap (22%), food (21%), medicine 
(19%), body care (18%) and hair care (14%). Significant 
differences were found among ethnic groups concerning 
knowledge and preferences of oil products. Apart from the 
well-known species, C. procera, L. lanceolata and P. bu-
tyracea appear to be promising species for promotable oil 
products and a number of less known species may show 
potentials as well. 

Introduction

People in sub-Saharan Africa, especially the poorest sec-
tors of rural society, depend on non-timber forest products 
(NTFPs) for daily consumption and income generation. 
For these people, NTFPs are also a source for improv-
ing food security through diversification of livelihood strat-
egies (Shackleton & Shackleton 2004). Increased focus 
on the importance of NTFPs is leading to increased inter-
est for commercialization as an engine for rural growth 
and improved national incomes (Belcher & Schrecken-
berg 2007). The growing commodification of NTFPs is 
mainly linked to the ongoing social move from subsis-
tence lifestyles to cash economies in rural areas (Cun-
ningham 2001). Until now, research on promoting NTFPs 
has mainly focused on the humid tropics (De Caluwé et al. 
2009), while the semi-arid savanna environment has re-
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As a result of increased cultivation of exotic cash crops 
like groundnut and cotton, use habits of local people have 
changed and some local oil resources have been fully or 
partially abandoned. Traditional knowledge on the use 
of native resources is only verbally transferred from one 
generation to another, making it vulnerable (Nadembega 
et al. 2011, Saussey et al. 2008) and making an exchange 
between communities critical (De Caluwé et al. 2009). 
Traditional knowledge on native resources can be very 
detailed (Gaoue & Ticktin 2011) and, therefore, useful for 
product development, but although many studies have fo-
cused on traditional knowledge of plant resources in gen-
eral (Lykke et al. 2004, Mbayngone & Thiombiano 2011, 
Mertz et al. 2001, Zerbo et al. 2011), very few have fo-
cused on oil products apart from shea butter and palm oils 
(Chalfin 2004, Maranz et al. 2004, Teklehaimanot 2004). 
As there is  potential for promotable new oil products from 
native trees in West Africa (van der Vossen & Mkamilo 
2007, Weber et al. 2010), this study aims at identifying 
promotable local oil tree species and people’s preferenc-
es for their use in different usage categories.

Methods

Study area

The study was carried out in the western part of Burki-
na Faso, which exhibits the highest phytodiversity in the 
country (Schmidt et al. 2005). The studied villages were 
located in two provinces, Comoé and Kénédougou, lo-
cated between 9°30’-12°00’ N and 2°50’-5°30’ W (Figure 
1). The area has a south-Sudanian climate with 900-1100 
mm range of mean annual rainfall and two contrasting 
seasons (Fontes & Guinko 1995). The rainy season lasts 
6-7 months on average, from May or June to November 
with 90 rainy days. The vegetation consists of a mosa-
ic of savannas, dry forest and patches of gallery forests 
and is characterized by Sudanian and Guinean species 
(Gnoumou et al. 2011, Sambaré et al. 2011). More than 
15 ethnic groups live in the two regions (Pigeonnière & 
Jomni 1998), with the Cascades being the least populat-
ed region of Burkina Faso (INSD 2008). Main human ac-
tivities are agriculture (subsistence and cash crops) and 
livestock rearing. Besides these two income-generating 
activities, the use of renewable natural resources has sig-
nificant direct or indirect value in local households’ econ-
omy: food, construction materials, medicine, aesthetic or 
symbolic uses.

Data collection

Informants from four principal ethnic groups were inter-
viewed in 12 villages. Four villages were considered for 
each native ethnic group: Tiéfo, Gouin and Sénoufo; non-
indigenous Fulani informants were interviewed in all 12 
villages. A total of 12 people were interviewed per ethnic 
group (native ones and Fulani) in each village; six females 

and six males randomly chosen irrespective of age, edu-
cation level and profession. Structured interviews on na-
tive oil tree species were addressed to 288 informants. 
Twenty-eight species were selected (see Appendix) on 
the basis of literature and available knowledge. Vouch-
er specimens of the species are identified and available 
in triplicate at the Herbarium of the University of Ouaga-
dougou (OUA). During interviews, fresh materials were 
shown to respondents in order to crosscheck the identi-
fication of species. The list was open for new species to 
be added by informants. Questionnaires concerned use of 
oil for different purposes (food, skin care, hair care, soap, 
medicine and other uses). The preference ranking (Cotton 
1996) of the informants concerning the different uses for 
each category was assessed on a three level scale (0 = 
not useful, 1 = a bit useful, 2 = very useful).

Data analysis

All questionnaire data were compiled in two tables; 1) in-
formant by species use and 2) informant by informant char-
acteristics. Differences in percentage of citations among 
ethnic groups were tested by an overall Chi square test 
followed by a number of Chi Square tests for paired com-
parisons among the four ethnic groups. Chi square tests 
were also performed to test for significant differences in 
species preferences among ethnic, village, gender, mat-
rimonial, residential, religious, age, professional and edu-
cational groups. Statistical significance was tested at the 
5% level. The statistical software used was JMP 9.0 (SAS 
2010). Nonmetric Multidimensional Scaling (NMS) was 
performed for multivariate comparisons of informants in 
a use preference space. The NMS was based on a main 
matrix (288 informants by six use variables) and a sec-
ond matrix with the nine social groups mentioned above 
as explanatory variables. The NMS was based on Euclid-
ian distances. Multivariate analysis was carried out in PC-
ORD (McCune & Mefford 2011).

Results

Ethnic knowledge of local oil trees

Of the 28 tree species selected for questionnaires, 16 
were confirmed to be known as oil plants with citation per-
centages of more than 0.3, corresponding to at least 10 
informants (Table 1). Five species were well cited, with 
citation percentages between 5 and 44%. The remain-
ing 12 less cited species only accounted for about 2% of 
citations. Informants from the four ethnic groups (Tiéfo, 
Gouin, Sénoufo and Fulani) showed different knowledge 
levels concerning local oil uses. Tiéfo and Fulani had sig-
nificantly lower citation percentages than the two other 
ethnic groups for oil utilization in the five use categories. 
Sénoufo informants significantly showed the highest cita-
tion percentages of oil used for skin care, hair care, soap 
and other uses (Table 2). The citations of species accord-
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Figure 1. Comoé and Kénédougou provinces of western Burkina Faso. Villages: (A) 
Sintasso, (B) Koloko, (C) Mahon, (D) Kangala, (E) Soubaka, (F) Bounouna, (G) Siniéna, (H) 
Diarabakoko, (I) Djanga, (J) Kadjo, (K) Fougangoué, (L) Dandougou.
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ing to the appreciation 
levels of their oil in use 
categories revealed a 
more or less use speci-
fication of local oil spe-
cies. E. guineensis and 
V. paradoxa were more 
suitable for food and 
soap whereas Carapa 
procera DC. was par-
ticularly useful for medi-
cine and soap (Figure 
2).

Ethnic preference 
in oil uses

Oil from native tree spe-
cies was preferentially 
used for soap (22% of 
citations), food (21%), 
medicine (19%), skin 
care (18%) and hair care 
(14%). Other uses (6%) 
included categories 
such as veterinary, arts 
and crafts, magico-reli-
gious rites, and insec-
ticides. Vitellaria para-
doxa and E. guineensis 
were the first and sec-
ond most preferred spe-
cies, respectively, apart 
from other uses where 
oil of C. procera was 
mentioned as the sec-
ond preferred to disin-
fest crops and livestock. 
This species is also the 
third most cited for skin 
care, hair care, soap and 
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Table 1. Ranking of oil species in use categories based on number and percent of citations in Comoé and Kénédougou 
provinces of western Burkina Faso. Citations for a species in a use category is the number of informants who cited the 
species. The maximum value of each species for a use category is 288 (total number of informants). The percentages 
relate to the total citation numbers of all 28 species in the six use categories. 

Rank Species

Use Categories

Total %Fo
od

Sk
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 c
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1 Vitellaria paradoxa C.F. Gaertn. 285 257 202 279 268 149 1440 43.9
2 Elaeis guineensis Jacq. 234 136 125 169 124 16 804 24.5
3 Carapa procera DC. 6 61 44 89 91 25 316 9.6
4 Lophira lanceolata Tiegh. ex Keay 46 38 35 61 34 4 218 6.6
5 Pentadesma butyracea Sabine 32 35 32 36 29 4 168 5.1
6 Blighia sapida K.D. Koenig 26 9 6 9 10 1 61 1.9
7 Adansonia digitata L. 14 4 2 5 6 3 34 1.0
8 Khaya senegalensis (Desr.) A. Juss. 0 4 1 17 8 3 33 0.9
9 Borassus akeassii Bayton, Ouédr. & Guinko 8 6 3 8 6 0 31 0.9

10 Detarium microcarpum Guill. & Perr. 4 3 1 5 12 3 28 0.7
11 Balanites aegyptiaca (L.) Delile 2 3 2 11 5 0 23 0.6
12 Sclerocarya birrea (A. Rich.) Hochst. 3 3 3 6 5 0 20 0.5
13 Lannea microcarpa Engl. & K.Krause 1 3 2 6 3 0 15 0.4
14 Afzelia africana Sm. ex Pers. 1 3 3 2 4 1 14 0.4
15 Daniellia oliveri (Rolfe) Hutch. & Dalziel 2 2 2 2 5 1 14 0.4
16 Raphia sudanica A. Chev. 5 1 2 2 2 0 12 0.4
17 Ceiba pentandra (L.) Gaertn. 1 0 0 2 4 0 7 0.2
18 Parinari curatellifolia Planch. ex Benth. 1 1 0 2 2 1 7 0.2
19 Trichilia emetica Vahl 0 1 1 2 3 0 7 0.2
20 Lannea barteri (Oliv.) Engl. 1 1 0 1 2 0 5 0.2
21 Ximenia americana L. 0 1 1 2 3 0 5 0.2
22 Lannea acida A. Rich. 1 0 0 1 1 0 3 0.1
23 Lannea velutina A. Rich. 1 1 0 1 2 0 3 0.2
24 Maranthes polyandra (Benth.) Prance 0 0 0 1 2 0 3 0.1
25 Pseudocedrela kotschyi (Schweinf.) Harms 1 0 0 0 2 0 3 0.1
26 Sterculia setigera Delile 0 1 0 1 1 0 3 0.1
27 Securidaca longipedunculata Fresen. 0 0 0 1 0 0 1 0.0
28 Zanthoxylum leprieurii Guill. & Perr. 0 0 0 0 1 0 1 0.0

Table 2. Percentages of citations of oil species per ethnic group and use categories. Percentages correspond to the 
informants per ethnic group who cited species for a use category. Values followed by letters are significantly different 
between ethnic groups at p < 0.05 (χ2 test).
Use 
Categories

% of Citations per Ethnic Groups
Tiéfo Gouin Sénoufo Fulani

Food 48.7b 68.9a 62.2a 64.9a
Skin care 45.5c 64.6b 73.7a 37.7d
Hair care 37.5c 53.7b 68.5a 24.8d

Use 
Categories

% of Citations per Ethnic Groups
Tiéfo Gouin Sénoufo Fulani

Soap 52.7c 67.1b 84.9a 60.4b
Medecine 56.0b 71.3a 70.5a 44.6c
Other uses 10.2b 18.9a 23.1a 22.4a
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Figure 2. Citations in two appreciation levels (a bit or very) for plants used for oil per species and six use categoryies 
in Comoé and Kénédougou provinces of western Burkina Faso.
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Figure 3. Use citation frequencies by ethnic groups per species and use category in Comoé and Kénédougou provinces 
of western Burkina Faso. The citation frequencies range from 0 (no informants) to 1.0 (100% of informants) for each of 
the four ethnic groups, and are summed across all ethnic groups to yield a potential maximum of 4.0 (if all informants 
cited a use for a species).
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Figure 4. Non-metric multidimensional scaling (NMS) of informants based on their preferences for oil uses in Comoé 
and Kénédougou provinces of western Burkina Faso. (Ad) Adansonia digitata L., (Ba) Borassus akeassii Bayton, 
Ouédr. & Guinko, (Be) Balanites aegyptiaca (L.) Delile, (Bs) Blighia sapida K.D. Koenig, (Cp) Carapa procera DC., 
(Dm) Detarium microcarpum Guill. & Perr., (Do) Daniellia oliveri (Rolfe) Hutch. & Dalziel, (Eg) Elaeis guineensis Jacq., 
(Ks) Khaya senegalensis (Desr.) A. Juss., (Ll) Lophira lanceolata Tiegh. ex Keay, (Lm) Lannea microcarpa Engl. & K. 
Krause, (Pb) Pentadesma butyracea Sabine, (Rs) Raphia sudanica A. Chev., (Sb) Sclerocarya birrea (A. Rich.) Hochst.
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medicine. Oil from Lophira lanceolata Tiegh. ex Keay was 
the third preferred for food and the fourth for other uses. 
Pentadesma butyracea Sabine ranked as the fourth oil 
utilization for food and the fifth for others uses. Except 
for L. lanceolata and P. butyracea, which were not men-
tioned at all by Tiéfo and to a lesser extent by Gouin and 
Sénoufo, the five most preferred species were cited by the 
four ethnic groups for all use categories (Figure 3). P. bu-
tyracea and L. lanceolata were primarily cited by Sénoufo 
and very rarely by Fulani. In general, the frequencies of 
use citations were similar for V. paradoxa and E. guineen-
sis in Gouin, Sénoufo and Tiéfo ethnic groups, while C. 

procera was more frequently cited by Sénoufo and by far 
by Gouin. Among the less cited species, Ceiba pentan-
dra (L.) Gaertn., Parinari curatellifolia Planch. ex Benth., 
Trichilia emetica Vahl and Ximenia americana L. received 
mention for the highest use. They were involved predomi-
nantly in medicine, soap and skin care.

Ethnic groups’ comparison through 
oil species and use categories

Informants from the four ethnic groups showed differ-
ences concerning preferences for oil (Figure 4). The Sé-
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noufo group was isolated from the other ethnic groups on 
the NMS diagram; they had the most varied uses of oil 
species. Lophira lanceolata and P. butyracea were used 
almost exclusively, and C. procera was mainly used by 
Sénoufo in almost all the six use categories. The Fulani 
were relatively grouped on the NMS diagram with some 
overlap with Tiéfo and Gouin mainly caused by a com-
mon use of Balanites aegyptiaca (L.) Delile. In most cas-
es, Fulani mentioned fewer species than the other ethnic 
groups and used the most popular species, V. paradoxa 
and E. guineensis, less than other ethnic groups. Tiéfo 
and Gouin had a large overlap in the NMS diagram, i.e., 
many uses in common, e.g., Adansonia digitata L., Blighia 
sapida K. D. Koenig, and Detarium microcarpum Guill. & 
Perr. Tiéfo used relatively few species, but mentioned 
some uses of species not mentioned by the other groups, 
species like Lannea microcarpa Engl. & K. Krause. Some 
species were known by very few informants; Borassus 
akeassii Bayton, Ouédr. & Guinko, C. pentandra, Khaya 
senegalensis (Desr.) A.Juss. and Sclerocarya birrea (A. 
Rich.) Hochst.

Discussion

Local knowledge and commonly used oils

Indigenous people often possess broad knowledge on the 
resources in their environment (De Caluwé et al. 2009, 
Dove 2006, Gaoue & Ticktin 2011). As far as oil products 
are concerned, people use oils from various plants for di-
verse purposes. However, local knowledge of oil trees is 
relatively limited in the Fulani, Gouin, Sénoufo and Tiéfo 
ethnic groups of Burkina Faso; only 16 species out of 28 
oil species listed were frequently cited and only five spe-
cies received high citations frequencies (≥ 5%). People’s 
preferences are focused on species where oils are well-
known and currently used. Thus, use citations were con-
centrated on V. paradoxa and E. guineensis. One reason 
could be that many species have primary uses that are 
different from oil (van der Vossen & Mkamilo 2007), so 
people do not really consider them as oil species. Less 
cited species are only mentioned by people with a broad 
knowledge of species’ uses, who mention them as non-
common oils used for medicine, veterinary purposes and 
bio-pesticides. The well-known oil species are the ones 
that are more accessible (Lucena et al. 2007) and have 
been promoted from early pre-colonial time to the pres-
ent. This implies that there is a close relationship between 
the utilitarian or socio-economic needs and local people’s 
knowledge of their environment (Korbéogo 2011). There 
is, therefore, an important unexploited potential of diver-
sification of oil uses in the western part of Burkina Faso, 
as also mentioned in relation to other resources from the 
area (Ouoba et al. 2006, Traoré et al. 2011).

Ethnic differences

Our results revealed that ethnic differences determine 
the use of local resources, as described in previous stud-
ies (De Caluwé et al. 2009, Dove 2006). The Sénoufo’s 
knowledge was significantly higher than that of the oth-
er ethnic groups. According to the indigenous cultural 
schemes, Sénoufo people are animists, have the reputa-
tion of possessing mythic powers, and very good knowl-
edge of their natural environment (Traoré et al. 2011).

Some similarities of knowledge were noticed in autoch-
thonous ethnic groups, e.g., Tiéfo and Gouin, caused by 
social and cultural interactions, including cooperation in 
oil production and local landscapes that are shared col-
lection areas. This interpretation is consistent with Avocé-
nou-Ayisso et al. (2012), who found comparable knowl-
edge about the use of P. butyracea’s oil in different native 
ethnic groups of neighboring villages. There is also knowl-
edge sharing between autochthons and migrants, illus-
trated by common knowledge between Tiéfo and Fulani 
for the use of B. aegyptiaca. The indigenous knowledge 
of Fulani varies according to localities (Gaoue & Ticktin 
2009), which shows that their lifestyle is influenced by na-
tive population knowledge.

Potentials for production and 
commercialization of less used species

Apart from the commonly-used species, V. paradoxa and 
E. guineensis, certain under-utilized species were highly 
mentioned for a few particular oil uses; this is the case for 
C. procera and L. lanceolata, mainly preferred for soap by 
all ethnic groups and for medicinal and veterinary uses by 
Sénoufo and Gouin. The bio-pesticide, veterinary and me-
dicinal use of C. procera’s oil was also reported by Weber 
et al. (2010), who described an important economic po-
tential in West Africa, one example could be its use as a 
natural repellent in the cultivation of organic cotton. Com-
mercialization of new products based on traditional knowl-
edge is an opportunity to uplift the poor and marginalized 
people (Welford & Le Breton 2008). The seeds of L. lan-
ceolata yield 40-50% oil suitable for cooking and cosmet-
ics and exhibit good fuel properties compared to those of 
commercial grade diesel (Fariku & Kidah 2008, Lohlum 
et al. 2010). Although the oil is mainly traded on a local 
scale, with a price ranging from U.S.$ 2-3 per liter in Cam-
eroon (van der Vossen & Mkamilo 2007), L. lanceolata is 
a potential source of industrial oil (Lohlum et al. 2010) and 
a promising asset for large-scale commercialization.

Pentadesma butyracea is a rare, relatively unknown spe-
cies in Burkina Faso (Lebrun & Stork 1991) the butter of 
which is recognized as being suitable for food and cos-
metics and an important source of income for women in-
volved in its exploitation in Benin (Avocénou-Ayisso et al. 
2009, 2012, Sinsin et al. 2003). Cosmetic oils have be-
come more popular around the world, and the predicted 
growing demand (Gruenwald & Galizia 2005) is a good 
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opportunity to promote such a local species. However, for 
future large production there is a need to develop strate-
gies to promote the conservation of natural populations 
and plantations because of its scarcity. Pentadesma bu-
tyracea is unknown by most of Tiéfo and Fulani because 
of its absence in their area; on the other hand it occurs in 
the surrounding riparian forests of some Sénoufo villages, 
where informants were almost the only ones to mention it.

The relatively poor oil content of seeds, e.g., from A. digi-
tata and D. microcarpum (Kyari 2008, Osman 2004), and 
the difficulty in extracting oil are reasons why people may 
be less interested in certain potential oil species. Another 
reason is the loss of traditional knowledge required to ex-
tract the oil. This latter reason was also pointed out by 
Tabuti (2007) as a cause of the abandonment of some na-
tive food plants by local people of Uganda. However, for 
A. digitata and D. microcarpum the average percentage 
of their citations by informants suggests that improved 
extraction techniques of oil will enhance their use. Such 
techniques are expected to be developed by local facto-
ries with growing interest in native trees’ oil production in 
Burkina Faso.

Conclusion

People’s indigenous knowledge overlaps with their prefer-
ences for resource uses; for native oils the most cited spe-
cies were also ones which are preferred in broader uses. 
Apart from the well known shea butter tree and oil palm, 
this study has highlighted three less known native species 
with immediate potential for promotable oil products in 
Burkina Faso: C. procera, L. lanceolata and P. butyracea. 
The oil from these species is used for many purposes, 
including food, skin care and hair care, but especially in 
soap. The oils from C. procera and L. lanceolata are also 
recognized by informants to have medicinal, veterinary 
and pesticide properties that are less known. A number of 
other species are identified as oil plants by a few people, 
and chemical investigations could prove them to be useful 
for new products, which could enhance local livelihoods.
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