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ABSTRACT

Objective: Burkina Faso’s agroforestry parklands are losing woody species due to climate change
and population growth. Farmers increasingly adopt Assisted Natural Regeneration (ANR), more
documented in the country’s arid north but under-researched in western regions. This study
addresses that gap.

Methodology and results: The study was conducted in three rural communes of Burkina Faso’s
southern Sudanese region. In each commune, 42 farm managers per ethnic group were surveyed
on ANR knowledge, his constraints, spared species, and ecosystem services. Despite lacking
formal training, 97% of farmers protect woody species. Legal restrictions discourage 70% in the
practice. Commonly spared species are Parkia biglobosa (African locust bean) , Vitellaria
paradoxa( shea tree) cited by all farmers, Borassus akeassi (African fan palm) (cited by 74%).
There species provide food, medicine, timber, fuel, regulate ecosystems, and hold socio-cultural
value.

Conclusion and application of results: This study suggests that policymakers review the legal
status of woody plants from the Assisted Natural Regeneration (ANR). Indeed, the current
protected status is perceived by producers as restrictive, as it limits certain traditional or
commercial uses, which can reduce their motivation to maintain the regeneration of "protected"
species in their fields. Encouraging awareness and supporting local initiatives would amplify the
ecological, agricultural, and cultural benefits of this practice. This could contribute to
strengthening the resilience of rural communities in the face of climate and environmental
challenges
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INTRODUCTION

Sub-Saharan Africa remains one of the regions
most exposed to threats of natural resource
degradation and structural poverty due to both
climatic and anthropogenic  dynamics
(Mouleye et al., 2020a). This vulnerability
stems from a combination of structural factors
such as reliance on rainfed agriculture, rapid
population growth, and weak resilience
infrastructure (Gondard, 2023). The effects of
climate change, particularly rainfall variability
and the increasing frequency of extreme
events, undermine livelihoods and exacerbate
food insecurity and territorial inequalities
(Dzanku, 2015). In this context, ecosystem
degradation is not merely an ecological crisis
but also a driver of deepening poverty. The
significant decline in rainfall observed since
the 1970s has led to increased mortality of
woody species, while ongoing demographic
growth places mounting pressure on food
resources, fuelwood, and agricultural land
(OCDE & FAO, 2016; Diallo et al., 2022).This
pressure manifests in the expansion of
cultivated land and intensified wood
harvesting, contributing to vegetation cover
loss and ecosystem degradation (Reij &
Garrity, 2016). Climate change, combined with
extensive farming practices and resource
overexploitation, has accelerated soil depletion
and fragmentation of vegetation formations
(Dzanku, 2015; Mouleye et al., 2020). In
response, several local and regional initiatives
have emerged to curb environmental
degradation. Among them, on-farm tree
management adopted by a growing number of
Sahelian farmers has proven to be a low-cost
agroecological strategy for sustainably
improving agricultural productivity and food
security (Bil-Assanou et al., 2020). Assisted
Natural Regeneration (ANR) is a restoration
and management technique aimed at
promoting the natural recruitment of desired
wood species (Oluwajuwon et al., 2024).
Agroforestry, particularly through ANR, offers
multiple benefits in terms of climate resilience,

landscape  restoration, and livelihood
diversification (Saley et al., 2019; Kelly et al.,
2021). Since the 1980s, ANR has enabled
farmers in southern Niger to significantly
increase tree density in fields, notably through
the protection of naturally regenerated
seedlings (Reij & Garrity, 2016). In Mali’s
Sénou plain, this approach has led to the
creation of over 450,000 hectares of
agroforestry  parklands = dominated by
Faidherbia albida (Delile) A. Chev., with
positive effects on crop yields (Kater et al.,
1992). In Burkina Faso, the Swiss organization
“newTree” supported the implementation of
ANR through fencing and the establishment of
agroforestry buffer zones, enabling the
regeneration of more than 200 sites between
2003 and 2012 (Kaguembega-Miiller, 2012).
However, although ANR is practiced and
documented in the Sahelian zone of Burkina
Faso, it remains poorly studied in the western
region of the country. In addition, beyond
technical and ecological considerations, the
implementation ~ of  Assisted  Natural
Regeneration is strongly influenced by cultural
perceptions and traditional uses of tree species.
Practices related to the selection, protection,
and utilization of trees vary among ethnic
groups, reflecting local knowledge and distinct
socio-economic rationales. In western Burkina
Faso, three major ethnic groups shape
agricultural and social dynamics. A
comparative study of these groups provides
insight into how culture influences the
conception and practice of ANR, and helps
identify appropriate levers to strengthen the
ecological resilience and sustainability of
agroecosystems. The objective of this study is
to analyse the design and practices of Assisted
Natural Regeneration (ANR) in western
Burkina Faso, highlighting the influence of
cultural representations and local knowledge
specific to the three main ethnic groups in the
area. The aim 1is to understand how
perceptions, traditional practices, and socio-
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economic logic shape the adoption and
implementation of ANR, in order to identify
appropriate levers for enhancing vegetation

MATERIALS AND METHODS

Selection of Study areas: This study was
conducted in western Burkina Faso,
specifically in three rural communes: Péni,
Toussiana, and Douna (Figure 1). These
locations were selected based on their
accessibility and to include three major

cover, ecological resilience, and the

sustainability of agroecosystems.

indigenous ethnic groups: the Tiéfo in Péni, the
Tussian in Toussiana, and the Turka in Douna.
The study area lies within the southern
Sudanian phytogeographic zone (Fontés &
Guinko, 1995).
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Figure 1: Location of the study area

Description of the Study Area: The study area
is located in the southern Sudanian
phytogeographic zone, situated south of the
11°30" N parallel (Fontés & Guinko, 1995).
The climate in this zone is characterized by
two main seasons: a wet season lasting 6 to 7
months, from April to October, with an average
annual rainfall ranging from 900 to 1100 mm.
This region represents the most densely

wooded area of the country. Its vegetation is
primarily composed of dense shrub savannas,
tree savannahs, wooded savannahs, and open
forests interspersed with gallery forests (Béné
etal., 2022).

Sampling and Data Collection: The survey was
conducted among agroforestry parkland
farmers using a structured questionnaire. A
sample of forty-two (42) farm household heads
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was interviewed within each ethnic group. The
questions focused primarily on Assisted
Natural Regeneration (ANR) practices, the
challenges associated with these practices, the
selection of spared woody species, the reasons
behind these choices, and the ecosystem
services provided by woody plants in
agroforestry parklands.

Data Analysis: The survey data were analysed
using key indicators to assess the factors
influencing farmers’ decisions to adopt
Assisted Natural Regeneration (ANR)
practices.

Service Citation Frequency: It is used to
measure the relative importance of services as
perceived by informants. It is calculated using
the following formula:

SCF = NCSX100
N

Nes i1s the number of informants who cited or
acknowledged benefiting from the service

N: is the total number of informants
interviewed (Houéhanou et al., 2016).

RESULTS

Practice of Assisted Natural Regeneration
(ANR): All respondents reported that they
spare certain plants during field clearing.
Regarding the maintenance of these plants,
90.47% stated that they actively protect them
against bushfires, overharvesting, and animal
damage (Figure 2). However, 70% of
respondents indicated that harvesting products
from trees maintained in the fields is

Species Use Frequency (SUF): the SUF was
used to identify the species preferred by
different ethnic groups in their ANR practices.
It was calculated using the formula:

scr = Y v100
N

Cultural Importance Index (CI): the CI was
used to assess the variability of knowledge
related to agroforestry species, based on the
formula:

SNu i=n
IC = Z X Z &
L 4N

S=Si  i=1
Nu is the total number of service categories,
SR is the number of services reported, Si is the
number of services mentioned by the
informant I and N is the total number of
informants interviewed (Tardio & Pardo-de-
Santayana, 2008).

challenging due to their protected status.
Overall, 70% acknowledged having conflicts
with environmental officers when attempting
to exploit products from spared plants. Among
the 126 respondents, 114 individuals (90.47%)
reported having received no training in
agroforestry plant management or in best
practices related to ANR.
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Ecosystem Services Associated with ANR:
The study revealed a wide range of ecosystem
services linked to Assisted Natural
Regeneration (ANR), grouped into four main
categories: provisioning services, regulating
services, cultural services, and supporting
services (Table 1). Provisioning services were

Figuft; 2: Pho.togr-aph of an overview of an agroforestry parkland ‘under

the most frequently cited, including food
(100%) and energy (78.33%). These were
followed by regulating services, such as crop
protection (81.67%), cultural services like field
boundary marking (68.33%), and supporting
services such as soil fertilization (67.5%).

Table 1: List of Ecosystem Services Provided by Agroforestry Parklands

Ecosystem services Service Citation Frequency (%)
Food 100
Energy 78.33
Provisioning services Medicinal 66.67
Timber 40
Fodder 48.33
Regulating services Protection 81.67
Cultural services Rituals 43.33
Field demarcation 68.33
Soil 67.5
Supporting services Shade 12.5

Species Spared by the Three Ethnic Groups:
Species such as Vitellaria paradoxa and
Parkia biglobosa are systematically spared in
cultivated fields by producers from all three
ethnic groups (Table 2). Borassus akeassi is
spared in agroforestry parklands across all
groups, but it is more frequently cited among
the Turka (95%) than among the Tussian
(73.8%) and the Tiéfo (54.76%). Eucalyptus

camaldulensis was cited exclusively by the
Tiefo (45.23%), while Vitex doniana was
spared only by the Turka (76.19%). Khaya
senegalensis was mentioned by both the Tié¢fo
and the Tussian, with citation frequencies of
50% and 45.23%, respectively. Principal
Component Analysis (PCA) reveals cultural
diversity in agroforestry practices, with species
spared differently across ethnic groups (Figure
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3). Group 1 includes species such as Vitellaria
paradoxa, Parkia biglobosa, and Bombax
costatum, which are conserved in fields by all
ethnic groups. The Turka show a preference for
species such as Saba senegalensis, Vitex
doniana, Faidherbia albida, and Gmelina
arborea (Group 2). Group 3 corresponds to the

Tiéfo ethnic group, who, in addition to
common species, spare Trichilia africana,
Eucalyptus camaldulensis, Prosopis africana,
among others. Group 4 represents the Tussian,
who spare species such as Lannea microcarpa,
Annona senegalensis, Moringa oleifera, and
species from the Piliostigma genus.

Table 2: Main Woody Species Retained in Agroforestry Parklands

Species Species Use Frequency (%)

Tiéfo Tussian Turka
Vitellaria paradoxa c. F. Gaertn. 100.00 100.00 100.00
Parkia biglobosa (Jacq.) R. Br. ex G. Don 100.00 100.00 100.00
Borassus akeassii Bayton. Ouedraogo & Guinko | 54.76 73.00 95.23
Faidherbia albida (Delile) A. Chev 50.00 47.61 85.71
Khaya senegalensis (Desr.) A. Juss. 50.00 45.00 00.00
Eucalyptus camaldulensis Dehnh. 45.23 00.00 00.00
Detarium microcarpum Guill. et Perr. 00.00 45.23 00.00
Vitex doniana Sweet 00.00 00.00 76.19
Khaya senegalensis (Desr.) A. Juss. 0.00 00.00 50.00
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Figure 3: Principal Component Analysis of Retained Agroforestry Species According to Ethnic

Groups

Cultural Importance of Species: The total
Cultural Importance Indices (Cl,) of Vitellaria
paradoxa and Parkia biglobosa are highest
among the Tiéfo and Tussian ethnic groups
(Table 3). V. paradoxa has a CI; of 5.95 and
5.48 for the Tiéfo and Tussian respectively,
while its CI; among the Turka is 3.78.
Regarding P. biglobosa, its Cl; reaches 5.88

among the Tié¢fo, compared to 5.33 and 3.68
for the Tussian and Turka respectively. The
species with the highest CI; among the Turka is
Borassus akeassi, with a value of 4.20. Another
characteristic species for the Turka is
Faidherbia albida, which has a CI; of 1.78,
compared to 0.95 among both the Tiéfo and the
Tussian.
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Table 3: Cultural Importance Indices of Key Woody Species in Agroforestry Parks

species Ethnics Food | Med. Timber | Energy | MP CPS |F SFS | C MC |D ICt
groups
V. paradoxa | Tié¢fo 1.00 |0.70 0.35 0.78 1.00 [0.80 | 020 |0.68 |[0.08 |0.38 [0.00 |5.95

Tussian 1.00 | 0.75 0.30 0.80 1.00 |0.85 [0.10 |0.53 ]0.03 |0.13 |0.00 |5.48
Turka 1.00 | 0.20 0.05 0.75 093 075 10.03 [0.03 [0.00 |0.00 |0.00 |3.78

P. biglobosa | Tiéfo 1.00 | 0.75 0.35 0.78 1.00 | 0.75 (023 063 008 [0.33 |0.00 |5.88
Tussian 1.00 | 0.65 0.13 0.83 1.00 /085 020 |0.50 ]0.05 |0.13 |0.00 |5.33
Turka 1.00 |0.10 0.05 0.70 098 [0.80 |0.00 [0.05 [0.00 |0.00 |0.00 |3.68
B. akeassii Tiéfo 0.35 10.08 0.08 0.00 030 |0.15 [0.00 |0.10 [0.05 |0.00 /035 |1.45

Tussian 0.83 | 0.20 0.43 0.05 065 [028 (003 |0.18 |04 0.00 |0.78 | 3.80

Turka 0.90 | 0.03 0.43 0.05 093 |0.15 |0.00 [0.00 |0.83 |0.00 [090 |4.20

F albida Tiefo 0.00 | 0.08 0.00 0.00 003 |0.08 [033 |043 |0.03 |[0.00 |0.00 |0.95
Tussian 0.00 |0.10 0.03 0.00 0.00 |0.10 |0.3 0.4 0.03 |0.00 |0.00 |0.95

Turka 0.00 |0.03 0.05 0.00 0.05 |10.00 |0.83 |0.83 |000 |[000 |0.00 |1.78

K. Tiéfo 0.00 | 0.08 0.13 0.00 0.00 |0.05 (033 |0.08 |0.03 |003 |0.10 |0.80
senegalensis | Tussian 0.00 |0.00 0.00 0.00 0.00 |0.00 |0.00 |{0.00 |0.00 |0.00 |[0.00 |0.00

Turka 0.00 | 0.00 0.00 0.00 0.00 |{0.00 [0.00 |0.00 |0.00 |0.00 |0.00 |0.00
Legend: Med. = medicinal, MP = Products Marketed by farmers, CPS= Crop Protection Services, F= Fooder, SFS: Soils Fertilization Service, FDS:
Field Demarcation Service, Clt: Cultural Index total.
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DISCUSSION

All farm managers interviewed acknowledged
sparing certain woody species during field
clearing. A large majority (90.47%) also
reported protecting these species after harvest.
These practices align with the principles of
ANR, particularly the selection and
maintenance of useful plants, as defined by
Rinaudo et al. (2020). The main reasons cited
for conserving specific species were linked to
provisioning services, especially food and
energy. Similar findings were reported by
Cissé et al. (2019) in the Boura watershed and
by Ouédraogo et al. (2020) in protected areas
of eastern Burkina Faso. The Cultural
Importance Index (CI) of the assessed species
revealed particularly high values for Vitellaria
paradoxa, Parkia biglobosa, and Borassus
akeassii. These three species are the most
commonly spared by the ethnic groups studied,
due to their high nutritional and commercial
value. Farmers actively promote their natural
regeneration, recognizing their nutritional and
economic benefits, as reported by Hien (2023).
According to this author, products derived
from these plants provide a significant share of
essential minerals and vitamins, despite the
small quantities consumed. The CI of Borassus
akeassii varies across ethnic groups, increasing
from the Tiéfo to the Turka, with the Tussian in
between. Both the Turka and the Tussian
attribute a supporting service to this species: its
presence in or around fields helps resolve land
disputes, according to their testimonies.
According to Béné et al. (2022), this species
was introduced into the western part of the
country by the Karaboro and the Turka, who

gradually passed it on to the Tussian and then
to the Tiéfo. Its cultural importance is
particularly high among the Turka (CI = 0.83),
due to its role in ritual practices and its sacred
status, which have contributed to its
conservation. Faidherbia albida is recognized
for its fodder value, its role in soil fertilization,
and its ecological protection (Fané et al.,
2026), through nitrogen-fixing, receiving
special attention since colonial times (Reij &
Garrity, 2016a). Khaya senegalensis is also
valued for its fodder services and its use in
traditional veterinary medicine (Traoré et al.,
2025). Vitex doniana is more frequently cited
by the Turka, with a high CI linked to its food
use. According to respondents, its fruits are
used to prepare a traditional beverage. Most
farm managers reported having experienced
conflicts with forestry agents regarding the
exploitation of plant products from trees
conserved in their fields. These finding echoes
that of Cissé et al. (2019), who shown that
legislation on protected species restricts
farmers’ rights of use, even when those species
have been voluntarily conserved. This
situation may lead to a reduction in floristic
diversity, as farmers may choose to conserve
only the least protected species. Furthermore,
90.47% of respondents stated that they had
received no training in plant management
within agroecosystems or in best practices
related to ANR. This lack of training represents
a barrier to the dissemination of sustainable
practices and may compromise the resilience
of agroecosystems.

CONCLUSION AND APPLICATION OF RESULTS

The study highlights that Assisted Natural
Regeneration (ANR) in the agroforestry
parklands of Péni, Toussiana, and Douna has
been spontaneously adopted. Despite the lack
of formal training for 90.47% of farmers, they
actively preserve certain woody species,
demonstrating ecological management rooted

in local knowledge. The most commonly
conserved species are Vitellaria paradoxa,
Parkia biglobosa, and Borassus akeassii,
valued for their food, medicinal, and energy
uses, as well as for their cultural and ecological
functions.  Cultural Importance Indices
confirm their central role in agricultural
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systems and rural social representations.
However, tensions with forestry agents and the
lack of training hinder the sustainability of
ANR. Integrating this practice into agricultural
and environmental public policies could
support the restoration of degraded landscapes,
strengthen the resilience of agroecosystems,
and reconcile conservation, production, and
territorial equity.
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