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Summary: Wild plant species are important nutritious supplements to otherwise nutrient poor diets of rural populations
in West Africa. Consequently, a decline of wild food species has a direct negative impact on the nutritional status of local
households. In this study, we firstly investigated the preferred wild food species in south-east Burkina Faso, their perceived
change in abundance as well as their contribution to wild food income. Secondly, we studied how these species might be
substituted in times of species shortfall. Thirdly, we investigated the impact of socio-economic variables on the substitu-
tion choice. We conducted 155 household interviews in two villages and found 21 wild food species. With a contribution of
almost 70% to wild food income, Vitellaria paradoxa and Parkia biglobosa were economically most important. All species
were considered declining to some degree. The wide range of cited substitutes for the ten most important wild food species
indicates a great knowledge on alternative plant species in the area. For the majority, the substitution choice did not depend
on socio-economic characteristics. Cited as surrogate for several important wild food species, the native tree Balanites ae-
gyptiaca was the most important substitute species. Many valued wild food species were substituted with other highly valued
wild food species and therefore the decline of one species can lead to a shortfall of another substitute. Thus, even though our
results suggest that people are able to counteract the decrease or absence of wild food species, growing decline of one species
would concurrently increase the pressure on other native food species.
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SUBSTITUTION DES PLUS IMPORTANTES ET DECROISSANTES ESPECES ALIMENTAIRES SAUVAGES AU SuUD-
EsT bu BURKINA FAsO

Résumé: Des espéces de plantes sauvages constituent des compléments nutritionnels importants des régimes alimentaires
pauvres en micronutriments des populations rurales en Afrique de 1'Ouest. Par conséquent, le déclin des espéces alimentaires
sauvages a un impact négatif direct sur la nutrition des ménages locaux. Dans cette étude, nous avons premierement investi-
gués les especes alimentaires sauvages préférées dans le sud-est du Burkina Faso, leur changement per¢u en abondance ainsi
que leur contribution au revenu alimentaire sauvage. Deuxiémement, nous avons étudié comment ces espéces pourraient étre
substituées en période de pénurie des especes. Troisiémement, nous avons examiné l'impact des variables socio-économiques
sur le choix de substitution. En réalisant 155 interviews auprés des ménages dans deux villages, nous avons trouvé 21 es-
peces alimentaires sauvages. Avec une contribution d’environ 70% au revenu alimentaire sauvage, Vitellaria paradoxa et
Parkia biglobosa sont économiquement les espéces les plus importantes. Toutes les espéces sont ¢été considérées comme
étant en déclin dans une certaine mesure. La vaste gamme de substituts cités pour les dix especes les plus importantes in-
dique une grande connaissance sur les espéces végétales alternatives dans la zone. Pour la plupart des plus importantes es-
peces alimentaires sauvages, le choix de substitution ne dépend pas des caractéristiques socio-économiques. Cité comme re-
présentant pour plusieurs espéces importantes alimentaires sauvages, 1’arbre local Balanites aegyptiaca est la plus importante
espece de substitut. De nombreuses espéces alimentaires sauvages évaluées sont substitués par d'autres especes alimentaires
sauvages a grande valeur et dont le déclin d'une espéce peut conduire a un déficit d'un autre substitut. Ainsi, méme si nos
résultats révelent que les populations sont potentiellement capables de contrecarrer la diminution ou l'absence des espéces
alimentaires sauvages, le déclin croissant d'une seule espéce pourraient simultanément augmenter la pression sur les autres
especes alimentaires locales.

Mots clés: PFNLx, déclin d’espece revenu, aliment sauvage, substituts

SUBSTITUIERUNG DER WICHTIGSTEN UND ZURUCKGEHENDEN ESSBAREN WILDPFLANZEN IN SUDOST BUR-
KINA FAsO

Zusammenfassung: Essbare Wildpflanzen stellen wichtige Nahrungsergdnzungen, zu einer ansonsten nahrstoffarmen Er-
ndhrung ldndlicher Bevolkerung in West Afrika, dar. Aus diesem Grund hat der Riickgang von essbaren Wildpflanzen direkte
negative Auswirkungen auf den Néhrstoffhaushalt lokaler Haushalte. In dieser Studie dokumentierten wir erstens die bevor-
zugten essbaren Wildpflanzen in Siidost Burkina Faso, ihre wahrgenommene Abundanzveridnderung und ihren Anteil am
essbaren Wildpflanzen-Einkommen. Wir untersuchten zweitens die Substituierung dieser Arten in Zeiten von Artenknappheit
und drittens den Einfluss von sozio-6konomischen Variablen auf die Auswahl der Substitute. Mit 155 Haushaltsbefragungen
in zwei Dorfern erhielten wir insgesamt 21 genutzte essbare Wildpflanzen. Mit einem Beitrag von rund 70% zum essbaren
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Wildpflanzen-Einkommen waren Vitellaria paradoxa und Parkia biglobosa 6konomisch die wichtigsten Arten. Alle Arten
wurden als mehr oder weniger zuriickgehend eingestuft. Die hohe Anzahl genannter Substitute fiir die zehn wichtigsten ess-
baren Wildpflanzen zeigt ein umfassendes Wissen beziiglich alternativer Wildpflanzen in dem Untersuchungsgebiet. Die
Substitutauswahl ist fiir die Mehrheit der essbaren Wildpflanzen nicht abhéngig von sozio-6konomischen Merkmalen. Der
heimische Baum Balanites aegyptiaca wurde fir mehrere essbare Wildpflanzen als Substitut genannt und war damit die
wichtigste Substitutart. Viele der bevorzugten essbaren Wildpflanzen wurden mit anderen bevorzugten essbaren Wildpflan-
zen substituiert. Der Riickgang einer Art kann somit zum Wegfall eines anderen Substitutes fithren. Obwohl unsere Ergeb-
nisse suggerieren, dass die Menschen dem Riickgang oder Fehlen von essbaren Wildpflanzen entgegenwirken kdnnen, wiirde
ein zunehmender Riickgang einer Art gleichzeitig den Druck auf andere heimische Wildpflanzen erhdhen.

Schlagworte: Artenriickgang, Einkommen, Nichtholzprodukte, Substitute, essbare Wildpflanzen

1 INTRODUCTION

In West Africa, livelihoods of rural people are highly de-
pendent on non-timber forest product (NTFP)-providing
plant species for subsistence and cash income (AGRAWAL et
al. 2013). NTFPs include all products other than timber de-
rived from forests and agroforestry systems, such as fruits,
nuts, vegetables, fish, game, medicinal plants, bark, gum,
leaves, grasses and small wood products like firewood and
chew-sticks (BELCHER 2003; CIFOR 2011). They serve i.e.
as source for firewood, food, medicine, construction and
fodder and therefore provide a safety net in times of income
shortages trough i.e. crop shortfalls (cf. MALLESON et al.
2014; SHACKLETON & PANDEY 2014). The extraction of NT-
FPs is particularly attractive for the very poor since NTFPs
are open or semi-open access resources that do not require
expensive equipment for harvesting (ANGELSEN and WUN-
DER 2003). In northern Benin, HEUBACH et al. (2013) identi-
fied 90 and VopouHE et al. (2009) 76 plant species that are
locally used for various purposes. In the Sahel of Burkina
Faso, LYKKE et al. (2004) found 56 woody species of mul-
tipurpose value to rural livelihoods. The food provision of
those species is particularly important to complement diets
in quantity and to add minerals and vitamins to a generally
monotonous and nutrient poor diet. For this purpose, edible
fruits, flowers, seeds and leaves are collected from parkland
trees in fallows and fields and from woody species in wood-
lands.

A shortfall of NTFPs can severely affect household live-
lihoods in terms of food security, energy supply, medical
care, animal husbandry, and financial means. Short-term
NTFP shortage might be caused by low rainfall and/or de-
pleted stocks before the next harvest season. However, hu-
man population growth increases the pressure on cultivated
land in the long term. It leads to expanded agricultural land
and a shortening of fallow stages, causing species loss due
to lacking regeneration of the natural vegetation. Several
studies in West Africa anticipate serious shifts in climatic
conditions and land use patterns which are likely to affect
water resources and soil fertility (CoOOPER et al. 2008; SaLA
et al. 2000) and thus, the provision of non-timber forest pro-
ducts (NTFPs). A recent investigation conducted in Benin,
projected a decrease in regional occurrence and, thus, ob-
tained economic returns, up to 50% in 2050 for key NTFP
providing tree species (HEUBES et al. 2012).

Since Burkina Faso belongs to the poorest countries on
carth (UNDP 2014), coping with these predicted negative
changes will be a major challenge to the rural poor. It is the-
refore of particular importance to investigate which species
are particularly declining, how they contribute to household
income and whether and how a projected decrease could be
counteracted to mitigate the socio-economic consequences.
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As the coping capacity of households is particularly condi-
tioned by their socio-economic characteristics (PATTANAYAK
& Siirs 2001; TUrNER et al. 2003) it is furthermore crucial
to investigate whether all households have similar strate-
gies to replace wild food species or whether they differ with
regard to to social and spatial differentiations (e.g. village,
ethnicity, household income), in order to develop manage-
ment strategies that are reliable for a specific region. For ex-
ample, investigating valuation and use preferences of wild
plant species in Benin and Burkina Faso, SEGNON & AcHI-
GAN-DAKO (2014) and ZizkAa et al. (2015) showed that loca-
tion and ethnicity have an effect. Further, in terms of NTFP
income KarLaBa et al. (2013) showed that a household’s
property level determines coping opportunities: poorer
households enhanced their engagement in NTFP extraction
to cope with shocks considerably stronger than wealthier
households.

Understanding local systems of supply and dependencies is
crucial to support local decision-makers in enhancing rural
communities’ adaptive capacities to environmental chan-
ge. In West Africa, a number of current studies investigated
plant species valuation, use and economic contribution, but
there is a need to study compensations and coping strategies
in case of species’ shortfall.

Consequently, we focused on the substitution of wild food
species. In a first step, we identified the most valued wild
food species, and since their contribution to daily diet is
their most important usage, we focused our analysis accor-
dingly. Secondly, the observed species decline and its con-
tribution to wild food income was studied. Thirdly, we iden-
tified the substitutes used by rural households to cope with a
seasonal/temporary absence of NTFPs.

In our study, we thus seek to answer the following que-
stions:

1. What are the most important wild food species and how
do they contribute to household income?

2. Which species are observed to be declining?

3. How are these wild food species substituted in times of
species shortfall?

4. Does the substitution preference depend on socio-eco-
nomic characteristics?

2 METHODS

2.1 Study villages

The investigations were conducted in the north Sudanian
zone in south-east Burkina Faso. We selected two study



villages (Nagré and Kompienbiga) lying 70 km apart (Fig.
1). These villages were chosen due to their similar cha-
racteristics in terms of population size (around 1000-1300
households), distance to the next urban centre (30 km to
Fada N’Gourma and 10 km to Pama) and the constitution
of main ethnic groups. Furthermore, the availability of a
school, hospital, piped water and a local market, but a lack
of electricity, is common to both villages.

Kompienbiga is situated in a more humid zone than Nagré.
Thus, we obtained information from two climatically diffe-
ring areas.

The vegetation is composed of different savanna types,
woodland, tree, shrub and grass savanna. The typical far-
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ming system is characterised by alternating cycles of culti-
vation and fallow periods, managed by subsistence farmers.
Useful tree species are spared from field clearing. Agricu-
Iture and extensive livestock breeding (e.g., cattle, goat,
sheep and chicken) are the main income sources in the re-
gion.

2.2 Ethnic groups

The three main ethnic groups located in the study area are
the two agriculturalist societies, Gourmantché and Mossi
and the seminomadic pastoralists, Fulani. The Gourmantché
are the dominant, autochthon people in the area. The Mossi,
who are the most dominant ethnic group in the country ori-
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Fig. 1 : Location of the study villages in south-east Burkina Faso / Local

ginally living in the centre of Burkina Faso, migrated to the
study area (CIA 2009). The Fulani also migrated to the area
from the countries’ northern part.

2.3 Data collection and analysis

In our study, we followed the interview approach and me-
thods as implemented in northern Benin by HEUBACH et al.
(2011). We conducted a total of 155 structured household
surveys using both closed and open questions at the end of
the harvesting period between November 2012 and April
2013. In both villages, a minimum of 25 interviews within
each ethnic group was considered. Households were chosen
by stratified random methods according to their ethnicity.

isation des villages de I'étude au Sud-est du Burkina Faso.

Interviews were conducted separately with the household
head (always a man) and his first wife (households are often
polygamous). Women cited the most valued wild food spe-
cies with the plant parts used (i.e. flowers, fruit, leaves) and
the form of use (i.e. raw, sauce, drink). Each species menti-
oned was ranked according to a change category (1 = incre-
asing, 0 = no change, -1 = decreasing, -2 = very decreasing)
and reasons for the species decline were asked using open
questions. To calculate income share values of wild food,
women additionally provided information on the collec-
tion and consumption of the cited wild food species in their
household within the year 2012 as well as on prices at the
local market. Subsequently, they were asked to report sub-
stitutes for the wild food species when they are seasonally/
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temporary unavailable. Each woman mentioned one substi-
tute for one wild food species. Aiming at relating substitu-
tion of wild food species to socio-economic characteristics,
we additionally collected data regarding household income,
age and education of the household head and farmland size
owned. This information was provided by the household
head. Furthermore, we conducted market interviews at vil-
lage markets to double check and complement prices. To
ensure comparability between households of different sizes
and compositions we conducted an income adjustment.
We applied an OECD modified equivalence scale conside-
ring types of household members (men, women, children)
reflecting the nutrition need and the number of household
members (household size) (DEaTON 1982). The result is an
adjusted income per adult equivalent unit (aeu) allowing
comparability.

For species mentioned by less than 5% of the respondents,
we did not include change and income share values. The in-
terviews were conducted in local languages with an inter-
preter.

To study whether the choice in substitution was related to
socio-economic variables, the mentioned substitutes were
tested against the following variables using a chi-square
test: Village origin (Nagré; Kompienbiga), ethnicity (Gour-
mantché; Mossi; Fulani), age (4 categories, <35, 36-45, 46-
55, >56), education (yes; no), income groups (3 terciles —
‘poor’, ‘medium’ and ‘less poor’), and farmland size (< 4
ha; > 4 ha).

The average household size of both studied villages was
composed of seven to nine members and the household
heads were, on average, in their mid-forties. For all ethnic
groups, the education level was very low. The agricultura-
lists Gourmantché and Mossi owned more farmland than the
pastoralists (Fulani). Household income was higher in the
village Nagr¢ for all ethnic groups compared to Kompienbi-
ga. The autochthonous Gourmantché in Nagré had the high-
est household income.

3 REsuULTS

3.1 Wild food species importance

Respondents mentioned 21 wild food species, 20 woody
and one herbaceous species (Corchorus olitorius), collected
for subsistence consumption (Table 1). Only one plant part,
i.e. the fruits, leaves, seeds or flowers, was used of the ma-
jority of the stated plant species as food supply. For three
species (Vitellaria paradoxa, Adansonia digitata, Annona
senegalensis) two plant parts were used (Table 1). Vitella-
ria paradoxa was the most important wild food species as
it was mentioned by nearly all respondents. With a contri-
bution of 43% to the households’ wild food income V. pa-
radoxa was also the most important economic food species.
Lannea microcarpa was the second most important wild
food species in terms of citations, but only gave a very lit-
tle share to households’ wild food income. All other species
were only stated by less than 50% of the respondents. Even
though Parkia biglobosa was only mentioned by 45% of the
respondent, it was economically important as it contributed
with a high share (26%) to households’ wild food income.
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Five species (Corchorus olitorius, Piliostigma reticulatum,
Piliostigma thonningii, Sclerocarya birrea, Vitex doniana)
were only mentioned by one informant.

3.2 Species decline

According to the respondents, all wild food species were
considered declining, but the degree differed (Table 1). Vi-
tellaria paradoxa, Parkia biglobosa, Balanites aegyptiaca
were classified as very strongly declining species with a val-
ue between 1,5 and 2.

Lannea microcarpa, Ziziphus mauritiana, Detarium micro-
carpum, Diospyros mespiliformis, Adansonia digitata, Gar-
denia erubescens, Ximenia americana were classified as
strong declining (between 1,5 and 1,7). Tamarindus indi-
ca, Bombax costatum and Annona senegalensis were rated
as declining between 1.1 and 1.4. The free cited reasons for
decline were relatively homogenous. The most cited reason
for all species was “removal of seedlings and saplings”, fol-
lowed by “excessive cut” and “shortage of rainfall”.

3.3 Substitutes

For substitute analysis, we only considered species that
were cited at least by 20 respondents as useful food spe-
cies, giving a total of 10 species (see Table 1). Interviews
revealed that the number of substitutes differed widely bet-
ween the 10 studied wild food species. While the fruits of
Lannea microcarpa and the seeds of Parkia biglobosa could
be substituted by 14 other products, the calyxes of Bombax
costatum were replaceable by only three products (Fig. 2).
The other seven studied wild food species were substituted
by 8 to 11 products. For all target species, one to three sub-
stitutes were mentioned by a high proportion of interviewed
women, while the other substitutes were mentioned by very
few respondents.

Very few respondents (< 10%) stated that they had no sub-
stitution for the 10 studied woody species. For all studied
species, native woody species were the most cited substi-
tutes (in total 21 species), while wild herbaceous (1 species)
and cultivated plants (2 species) were very rarely mentioned
(Fig. 2). Many woody species were mentioned several times
as substitutes. The fruits of Balanites aegyptiaca were the
most important substitutes for four studied species. The sub-
stitutes for each of the 10 most important woody species are
described in detail in the following:

Interviewed women reported to replace the fruits of Vitella-
ria paradoxa by fruits of 10 native woody species (Fig. 2).
By far the most cited substitutes were the fruits of L. micro-
carpa, followed by the fruits of Diospyros mespiliformis.
Correspondingly, the fruits of Vitellaria paradoxa were the
most cited substitutes for the fruits of L. microcarpa. The
fruits of D. mespiliformis and Ziziphus mauritiana were also
frequently cited as substitutes of L. microcarpa, while the
other 11 cited substitutes (all woody species) were men-
tioned by very few respondents.

The seeds/ fruits of P. biglobosa and Z. mauritiana were
substituted by 14 and 11 products, respectively (all woody
species). For both species, the fruits of B. aegyptiaca were
the most important substitutes. The fruits of Z. mauritiana
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Table 1: List of all cited wild food species by 155 respondents, percentage citation of species, used plant part, form of use and estimated
change of the species (0 = no decline, -1 = decline, - 2 = strong decline). / Liste de toutes les espéces alimentaires sauvages cités

by 155 répondants, pourcentage de citation des espéces, partie de la plante utilisée, forme d'utilisation et variation estimative

des espéces (0 = pas de déclin, -1 = déclin, - 2 = fort déclin)

No. | Species Number | Plant part Form of use Change Wild food in-
of cita- come per aeu*
tions in % in %

fruit raw

1 Vittelaria paradoxa 97 - - -1.85 43

seeds cooking oil

2 Lannea microcarpa 79 fruit raw -1.53 3

3 Parkia biglobosa 45 seeds sauce -1.73 26

4 Ziziphus mauritiana 44 fruit raw -1.56 1

5 Tamarindus indica 38 fruit sauce, drink, raw -1.36 7

6 Balanites aegyptiaca 34 fruit raw -1.91 1

7 Detarium microcarpum 27 fruit raw, cooked -1.65 1

8 Diospyros mespiliformis 21 fruit raw -1.81 1

leaves sauce

9 Adansonia digitata 18 - - -1.51 7

fruit raw, drink, sauce

10 | Bombax costatum 14 calyx sauce -1.33 9

11 Gardenia erubescens 6 fruit raw -1.54 0.1

flower sauce

12 | Annona senegalensis 5 - -1.10 0.5

fruit raw

13 | Ximenia americana 5 fruit raw -1.58 0.1

14 | Strychnos spinosa 4 leaves sauce NA NA

15 Vitex simplicifolia 3 fruit raw NA NA

16 | Sarcocephalus latifolius 1 fruit raw NA NA

17 | Corchorus olitorius 1 leaves sauce NA NA

18 | Piliostigma reticulatum 1 leaves sauce NA NA

19 | Piliostigma thonningii 1 leaves sauce NA NA

20 | Sclerocarya birrea 1 fruit raw NA NA

21 Vitex doniana 1 fruit raw NA NA

* aeu: adult equivalent unit (explanation see 2.3) / aeu: unité équivalente adulte (explication voir 2.3)

were mostly cited as substitutes for the fruits of B. aegyp-
tiaca. There were 11 woody species used as substitutes for
B. aegyptiaca.

For Tumarindus indica, women reported 8 products as sub-
stitutes. The exotic lemon tree (Citrus X limon) and the
fruits of the local shrub species Piliostigma reticulatum and
P. thonningii were the most important substitutes.

The fruits of Detarium microcarpum and D. mespiliformis
could be substituted by 11 and 9 products, respectively (all
woody species). For both species, the fruits of B. aegyptiaca
were the most important substitutes. To replace the fruits of
D. microcarpum and D. mespiliformis the fruits of D. mespi-
liformis and Z. mauritiana, respectively, were also favored.

The fruits and leaves of Adansonia digitata could be sub-
stituted by 11 products (9 woody species, one herbaceous
species, and one cultivated plant). More than half of the re-
spondents declared that the leaves of A. digitata could be
substituted by the calyxes of B. costatum. The seeds of P. bi-
globosa and the leaves of the herb Corchorus olitorius were
the second and third most important substitutes.

The calyxes of B. costatum were replaceable by only 3 pro-
ducts (2 woody species, 1 cultivated plant). Most respon-
dents stated that they use the leaves of A. digitata as substi-
tutes of the calyxes of B. costatum. The cultivated vegetable
lady fingers (4dbelmoschus esculentus) was the second most
cited substitute.

3.3.1 Relation of substitution choice and socio-economic-
characteristics

For most of the ten wild food species the tested variables
(ethnicity, village, age, education, income and farmland
size) did not show an influence on the choice in substitution.
However, village had a significant influence on the substi-
tution of three species and ethnicity, income, and farmland
size of one studied species (Fig. 3). In contrast, age and edu-
cation did not influence the choice in substitution of the 10
studied woody species.

The substitution of the seeds from Parkia biglobosa differed
significantly between the three ethnic groups (X*=33.5,p =
0.044). The Gourmantché (13 substitutes) mentioned twice
as many substitutes as the Mossi (7 substitutes) and Fulani
(6 substitutes). For the Gourmantché, the fruits of Vitellaria
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Fig. 2: Dietary substitutes for the fruits of the 10 most important wild food species / Substituts nutritionnels pour les fruits des 10 plus im-
portantes espéces alimentaires sauvages. Vit_par = Vitellaria paradoxa, Lan_mic = Lannea microcarpa, Par_big = Parkia biglobosa,
Ziz_mau = Ziziphus mauritiana, Tam_ind = Tamarindus indica, Bal_aeg = Balanites aegyptiaca, Det_mic = Detarium microcarpum, Dio_
mes = Diospyros mespiliformis, Ada_dig = Adansonia digitata, Bom_cost = Bombax costatum, Xim_ame = Ximenia americana, Scle_bir
= Scleocarya birrea, Anno_sene = Annona senegalensis, Gard_erub = Gardenia erubescens, Pilio_thon_ret = Piliostigma sp., Lan_acid
= Lannea acida, Zizi_aby = Ziziphus abyssinica, Corch_oli = Corchorus olitorius, Abel_esc = Abelmoschus esculentus, Stry_spin =
Strychnos spinose, Vit_simp = Vitex simplicifolia, Vit_don = Vitex doniana, Lan_vel = Lannea velutina, NA = not available / non disponi-

ble, in_det = species not identified / espéce non identifiée.

paradoxa were the most important substitutes, while fruits
of Detarium microcarpum and Balanites aegyptiaca were
the most important substitutes for the Mossi and Fulani, re-
spectively.

Income significantly influenced the choice in substitution of
fruits from V. paradoxa (X*>= 29.0, p= 0.049). The poor and
medium income group cited more substitutes in total (6 and
8, respectively) than the less poor income group (4). The
fruits of Lannea microcarpa were the most important sub-
stitutes for all three income groups. The fruits of Diospyros
mespiliformis were the second most important substitutes
for the poor and medium income group, while the seeds of
P. biglobosa were the second most cited substitute of the
less poor group.

Village origin significantly influenced the choice in sub-
stitution of fruits from V. paradoxa (X*= 42.6, p = 0.000),
Tamarindus indica (X*= 15.1, p = 0.035), and L. microcar-
pa (X>= 33.5, p = 0.044). People from the southern villa-
ge Kompienbiga knew twice as many substitutes (10) for
the fruits of V. paradoxa than those of the northern village

16

Nagré (5). Contrary to V. paradoxa, people from Nagré
knew more substitutes of 7. indica (7) and L. microcarpa
(10) than people from the village Kompienbiga (5 and 9, re-
spectively). While Citrus % limon was the main substitute of
T indica in Nagré, people from Kompienbiga mostly cited
the fruits of the native shrubs Piliostigma reticulatum and
P, thonningii as substitute.

Farmland size only significantly influenced the substituti-
on choice of the fruits from L. microcarpa. People holding
more farmland for cultivation (> 4 ha) more often cited the
fruits of V. paradoxa as substitutes than people owing less
farmland (< 4 ha).

4 DiscussIiON

4.1 Wild food species

The ten wild food species identified as most important for
rural communities in south-east Burkina Faso have also
been found most useful in other regions of West Africa,
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showing their supra-regional importance. For instance, Sop
et al. (2012) found six, LYKkKE et al. (2004) and HEUBACH
et al. (2013) five of our ten species as the most useful wild
food species in the Sahelian and Soudanien zones. In all
studies, woody species are the best known, valued and used
wild food supplier, while similarly to our study, herbs are
of minor importance. In northern Benin, Vitellaria parado-
xa and Parkia biglobosa are the two most valued wild food
use species (HEuBACH et al. 2013). Furthermore, the total
number of 29 identified useful wild food species is in accor-
dance with our findings.

Of the ten most useful food species, the fruits were by far
the most valuable plant parts. Fruits from wild woody plants
are inter alia especially important as supplement for crops,

due to their maturity outside the crop harvest season (LYKKE
et al. 2004). The three most valued wild food species (Vi-
tellaria paradoxa, Lannea microcarpa, Parkia biglobosa)
as well as Adansonia digitata and partly also Tamarindus
indica and Bombox costatum are typical parkland trees, left
on the fields during field clearings (HAARMEYER et al. 2013;
SCHRECKENBERG 1999; ScHUMANN et al. 2012).

The by far most important wild food species V. paradoxa
has been investigated in various studies. Vitellaria parado-
xa seeds supply important cooking oil, commonly known
as shea butter, for local livelihoods. It serves as the most
important source of fat for rural people. Additionally, the
fruit can be eaten raw. The very high share of V. parado-
xa to wild food income in our study was similarly found
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by Pourior (2012), with V. paradoxa contributing 12%
to total household income in south western Burkina Faso.
The fruits of the second most mentioned wild food species
L. microcarpa, commonly known as african grape or wild
grape, are eaten raw or produced as juice (HAARMEYER et al.
2013). Since this use is less important to the local cooking
(compared to V. paradoxa), they only contributed with a
small share of 3% to wild food income, which could addi-
tionally be due to a considerably lower price on local mar-
kets as well as on lower total amounts harvested. Parkia bi-
globosa, known as the African locust bean tree, contributed
considerably to wild food income of local households with
26%. Its’ fermented seeds, called soumbala, are an essential
and typical product for cooking sauces in the region. Due
to its’ high protein and fat content, soumbala is an impor-
tant supplement to staple foods in rural areas of West Afri-
ca (KRONBORG et al. 2014). Other species that contributed
considerably to alimentation and wild food income of rural
livelihoods were T indica, A. digitata and B. costatum. The
tamarind (7. indica) and the baobab (4. digitata) are used
for sauces, porridge, as drinks and both contain considerable
amounts of proteins and vitamin C (GEBAUER et al. 2002;
Jama et al. 2008). B. costatum, the silk cotton tree, is highly
valued for the local cuisine. The calyxes were used to pre-
pare a highly valued sauce. Even though it was less often
mentioned as important wild food species its contribution to
wild food income was appreciable.

Compared to studies with predefined species lists (LYKKE
et al. 2004) our study revealed a considerably lower total
number of wild food species. The disadvantage of the free
listening method is that species less often used are under-
represented in the interview. Herbaceous species, for exam-
ple, were rarely mentioned in our study. Since our surveys
were conducted during the dry season, in which herbaceous
species are not/rarely available, respondents might have
forgotten species that are only available during the rainy
season.

4.2 Species decline

Respondents described all wild food species as declining to
a certain degree raising concern about the maintenance of
these species in the future. This result is in accordance with
LykkE et al. (1998, 2004), who studied species decline in
western Senegal and northern Burkina Faso. This declining
trend is caused by current land use intensifications (e.g. ex-
pansions of agricultural land, shortening of fallow periods),
leading to a reduction of suitable habitats and an insuffici-
ent time for regeneration of native species during the fallow
period (NAcouLMA et al. 2011). The decline of these useful
species might in addition be caused by a high exploitation
rate (WEZEL & RaTH 2002) and unsustainable way of har-
vesting. Parkia biglobosa, for example, produces enough
seedlings and saplings for reproduction but is sensitive to
fire (LykkEg 1998) and is therefore highly affected by field
clearings trough fire and population pressure.

The observed very strong decline of the by far most econo-
mically important wild food species Vitellaria paradoxa and
P. biglobosa (70% of wild food income) supposes serious
impacts on rural household incomes in the future, which is
in concordance with findings of HEUBEs et al. (2012). Both
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species are mainly preserved on cultivated lands. However,
saplings are considerably cut back and reduced during field
clearings, leading to an ageing of species’ population (DJjos-
sA et al. 2008; SCHRECKENBERG 1999).

4.3 Substitutes

The wide range of species mentioned as substitute for the
wild food species showed that knowledge on alternative
plant uses is high.

The list of substitute species contained almost exclusively
native plant species and was very similar to the original ci-
ted wild food species list. Only three additional wild tree
species were cited as substitutes (Lannea acida, Lannea
velutinum, Ziziphus abyssinica). Interestingly, cultivated
products, such as peanut oil as a substitute for shea butter
(Vitellaria paradoxa) or other purchased products, such as
Maggi as substitute for soumbala (Parkia biglobosa), were
not cited. This suggests that these products are too costly for
the interviewed households. In contrast, most valued wild
food species were substituted with other highly valued wild
food species. This indicates that many species were both,
primary chosen wild food supplier as well as substitutes in
case of shortfall of other primary wild food species. For ex-
ample, the most cited substitute for the fruits of V. parado-
xa were the fruits of Lannea microcarpa and the other way
around. The same holds true for the fruits of Ziziphus mau-
ritiana and Balanites aegyptiaca as well as for the leaves
of Adansonia digitata and the calyxes of Bombax costatum.
Therefore, the need to protect and sustainable manage na-
tive wild food species in woodland savanna and on fields/
fallows becomes even more apparent. The loss of one spe-
cies would additionally mean a loss of substitution alterna-
tives of other wild food species.

B. aegyptiaca seems to be the most important substitute as
it was by far the most frequently cited substitute and was
mentioned as major surrogate for four of the ten wild food
species. Its importance as substitute might be explained by
the fact that B. aegyptiaca, known as the desert date, is a
drought tolerant, typical Sahelian species, mostly fruiting
during the dry season (SEGHIERI et al. 2009) and therefore
a good supplement during the non-agricultural season.
However, despite its drought tolerance, it was classified as
strong-ly declining in our survey and might be not sufficient-
ly available in the future. Likewise, Okia et al. (2011) found
B. aegyptiaca to be declining in Uganda due to land clear-
ings and increased grazing pressure.

Interestingly, the substitution pattern of Tamarindus indica
differed to those of the other nine most cited wild food spe-
cies as it was mainly substituted by an exotic tree (lemon)
and by two native species (Piliostigma sp.) that were not
mentioned as substitutes for the other important species. In
terms of quantities, the two Piliostigma species seem to be
“good” and available substitutes as they were not very im-
portant wild food species according to our interviews. How-
ever, in terms of qualities i.e. acidic flavour, lemons might
be a better substitute for tamarind than the two Piliostigma
species, but being on the same time more expensive.

The very low number of cited substitutes for B. costatum
indicates that the impact on the traditional cuisine could



be high in case of species decrease or deficit. This is less
the case for all other products since more substitutes were
known.

4.3.1 Relation of the choice in substitution to socio-eco-
nomic-characteristics

For the majority of the most important wild food species,
the substitution choice did not depend on socio-economic
characteristics. This indicates that knowledge is more or
less commonly shared among the informants, irrespective
of age, ethnicity, education, village origin, income and farm-
land size. Accordingly, Sop et al. (2012) showed that the
use of Balanites aegyptiaca did not differ between different
ethnic groups in the sub-Sahel of Burkina Faso. SCHUMANN
et al. (2011) also found no distinct influence of household
characteristics on knowledge distribution of the multi-
purpose tree species Anogeissus leiocarpa. However, for
four species, substitution preferences depended on socio-
economic characteristics.

Regardless of the similar characteristics of the villages, sub-
stitution preferences for three wild food species (Lannea
microcarpa, Tamarindus indica, Vitellaria paradoxa) dif-
fered. One reason can be that more information was shared
within villages than across villages. Another reason might
be the access to different wild food species due to slight dif-
ferences in precipitation between the villages. Even though
both villages are situated in the North Sudanien vegetation
zone, Kompienbiga is more humid, situated at the border
to the South Sudanien zone. Similarly, LyKKE et al. (2004)
and SEGNON & AcHIGAN-DAKO (2014) showed that food
use preferences in the Sahel and Benin depend on village,
in the same and in different phytogeographical regions, re-
spectively.

Concerning differences between ethnicity, Parkia biglobo-
sa was the only species whose substitution pattern differed.
The autochthon Gourmantché knew twice as many sub-
stitution species compared to the migrated ethnic groups.
A study in south-western Burkina Faso also found ethnicity
to have an impact on choice of substitution for three high
value NTFP species (KABORE et al. 2015).

Regarding differences between income groups, substitution
choice for V. paradoxa was more diverse for the poor and
medium poor compared to the less poor (“richer”) house-
holds. Owning less farmland, the access to the parkland tree
V. paradoxa was usually lower for poorer households and
therefore knowledge on substitutes was more diverse. The
second most cited substitute for the poor and medium in-
come groups was Diospyros mespiliformis and P. biglobosa
for the less poor group. Since P. biglobosa is also a parkland
tree, spared from field clearings, whereas D. mespiliformis
is rather found in the savanna woodland, the same explana-
tion pattern applies.

The investigated difference of substitution choice of
L. microcarpa for households owning different farmland
sizes can be explained in the same manner: Respondents
holding more farmland cited V. paradoxa more often as sub-
stitute than households with less farmland available.

Lefimeister et al.

5 CONCLUSION

Knowledge on useful wild food species is profound and di-
verse in the study area. Concurrently, our results show that
all species are declining in numbers, of which some contri-
bute considerably to wild food income. In terms of biodiver-
sity and nature protection in general, management recom-
mendations should therefore focus on the whole ecosystem,
rather than on only single species. However, to prevent ne-
gative economic impacts on livelihoods, management and
protection strategies focusing especially on the economical-
ly most important species are additionally needed.

Generally, people in the study area are potentially able to
counteract decline or absence of wild food by using a va-
riety of substitutes. Substitutes are mainly native species,
mostly belonging to the list of the ten most cited wild food
species. Decline of one species might therefore increase the
pressure on other native food species. Thus, the necessity
to protect and sustainable manage native wild food species
in woodland savanna and on fields/fallows is reinforced.
Moreover, substitution choice is relatively conform between
households of different characteristics. The combination
of these results shows that maintaining the most important
wild food species is crucial for all households irrespective
of their characteristics.
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