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Abstract 
Agroforestry species constitute a fundamental component of rural production 
systems in sub-Saharan Africa, contributing significantly to food security, bio-
diversity conservation, and the improvement of rural livelihoods. However, 
their long-term sustainability is increasingly threatened by growing anthropo-
genic pressures and environmental change. This study aims to analyze the so-
cioeconomic and land tenure dynamics influencing the sustainable manage-
ment of agroforestry species in the Sandéniah District, Faranah Prefecture in 
Republic of Guinea. A socioeconomic survey was conducted among 85 re-
spondents representing different groups of local stakeholders. Data were col-
lected through semi-structured questionnaires, semi-structured interviews, 
and direct field observations. Descriptive statistics including frequencies and 
percentages, means, and standard deviations were used to summarize the data, 
while chi-square tests were used to examine associations between categorical 
variables. The results indicated that men represented 63.5% of the respondents 
and that the mean age was 40.5 ± 13.7 years. Reported socioeconomic activities 
included agriculture, charcoal production, livestock farming, fishing, beekeep-
ing, and small business. The most frequently conserved species were Parkia 
biglobosa (57.6%), Gmelina arborea (16.5%), and Afzelia africana (9.4%). The 
most frequently reported reasons for conservation were commercial use 
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(38.8%) and food provision (35.3%). Land was accessed mainly through inher-
itance (37.6%) and gifts (32.9%). A statistically significant association was ob-
served between land tenure and the species conserved (χ2 = 24.58, df = 12, p = 
0.017; Cramér’s V = 0.31), whereas no significant association was observed be-
tween gender and species conserved (χ2 = 0.63, df = 4, p = 0.960; Cramér’s V = 
0.09). These findings indicate that local land-tenure arrangements are an im-
portant factor associated with the conservation of agroforestry species in San-
déniah. Strengthening locally appropriate land-tenure governance and partic-
ipatory management approaches could therefore support the sustainable man-
agement of these species. 
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1. Introduction 

Agroforestry species are an important component of rural production systems in 
sub-Saharan Africa because they provide multiple ecological, economic, and so-
cial benefits (Nair et al., 2021). Trees retained or deliberately integrated into agri-
cultural landscapes contribute to soil fertility, erosion control, biodiversity con-
servation, carbon sequestration, food production, traditional medicine, fuelwood 
supply, and household income (Leakey, 2014; IPCC, 2019a). In West Africa, ag-
roforestry parklands are particularly important for supporting food security and 
rural livelihoods while providing products and ecosystem services that increase 
the resilience of farming communities (Bayala & Harmand, 2023). In Guinea, and 
particularly in the Upper Guinea region, agroforestry systems similarly contribute 
to household food security, income diversification, and the sustainable use of nat-
ural resources. 

Despite these benefits, the sustainability of agroforestry resources is increasingly 
challenged by agricultural expansion, charcoal production, unsustainable exploita-
tion of woody resources, population growth, land-use change, and climate-related 
pressures (FAO, 2022; IPCC, 2019b; IPCC, 2023). These pressures can reduce veg-
etation cover, alter the availability of economically valuable tree species, and 
weaken the ecosystem services on which rural households depend. The problem 
is particularly important in areas where agriculture and other natural-resource-
dependent activities constitute the principal sources of livelihoods (Zhou et al., 
2011). In such contexts, the conservation of agroforestry species is influenced not 
only by ecological pressures but also by the socioeconomic importance attributed 
to individual species, local management practices, and the way agricultural land 
is accessed and controlled (Kumar & Nair, 2011). 

In the Sandéniah District of Faranah Prefecture, local communities depend sub-
stantially on agriculture, livestock production, charcoal production, and other 
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natural-resource-based activities. Agroforestry species such as Parkia biglobosa, 
Vitellaria paradoxa, Adansonia digitata, and Tamarindus indica provide food, in-
come, medicinal products, and other benefits to local households (Fandohan et 
al., 2010). At the same time, increasing pressure from agricultural activities and 
other forms of resource exploitation may threaten the persistence of valuable ag-
roforestry species. The sustainability of these resources therefore depends on un-
derstanding not only the direct pressures exerted on agroforestry trees but also 
the socioeconomic and institutional factors that influence farmers’ conservation 
decisions. 

However, important knowledge gaps remain at the local level. Although previ-
ous studies have demonstrated the importance of agroforestry trees for rural live-
lihoods in West Africa, limited empirical information is available on the specific 
socioeconomic activities threatening agroforestry species in Sandéniah and on the 
factors that influence which species local communities choose to conserve. In par-
ticular, the role of land-tenure arrangements in shaping species conservation 
choices has received limited attention in this local context. Understanding these 
relationships is important because access to agricultural land and the security as-
sociated with different tenure arrangements may influence farmers’ decisions 
concerning the retention, management, and conservation of trees on their farms. 

This study therefore addresses the following research questions: 1) What soci-
oeconomic activities constitute the main threats to agroforestry species in the San-
déniah District? 2) Which agroforestry species are most frequently conserved by 
local communities, and what are the principal reasons for their conservation? and 
3) Is there an association between land-tenure arrangements and the agroforestry 
species conserved by local communities? These questions were addressed using 
socioeconomic surveys, interviews, and field observations involving farmers and 
other local stakeholders. 

The novelty of this study lies in providing empirical evidence from Sandéniah, 
an area of Upper Guinea for which information on the socioeconomic and land-
tenure dimensions of agroforestry species conservation remains limited. Rather 
than considering agroforestry conservation only from an ecological perspective, 
this study links local livelihood activities, the socioeconomic value of tree species, 
and land-tenure arrangements to conservation choices. The findings therefore 
contribute to a better understanding of the social and institutional factors that 
shape agroforestry resource management in Guinea and provide locally relevant 
evidence for strengthening participatory conservation and sustainable land-man-
agement strategies. 

Accordingly, the objective of this study was to assess the challenges associated 
with the sustainable management of agroforestry species in the Sandéniah Dis-
trict, Faranah Prefecture, Guinea, with particular emphasis on the socioeconomic 
activities threatening these resources, the species conserved by local communities, 
the motivations for their conservation, and the relationship between land-tenure 
arrangements and species conservation. By focusing on these dimensions, the 
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study seeks to identify the principal constraints to sustainable agroforestry man-
agement and to provide a scientific basis for locally appropriate conservation and 
management strategies. 

2. Materials and Methods 
2.1. Study Site 

The study was conducted in the Sandéniah sub-prefecture of Faranah Prefecture, 
in the Upper Guinea region of central-eastern Guinea. Sandéniah is located at ap-
proximately 10˚09' N latitude and 11˚03' W longitude, with a mean elevation of 
about 509 m above sea level. According to the 2014 national population census, 
the sub-prefecture had an estimated population of approximately 17,500 inhabit-
ants, most of whom live in rural communities. The main settlements include Bon-
tala, Komboya, Kassaya, Bétébèkhi, Niaya-Forita, and Sandéniah Mosque (Institut 
National de la Statistique, 2017). The study area has a Sudano-Guinean tropical 
climate characterized by two distinct seasons: a rainy season generally extending 
from May to October and a dry season from November to April. 

Sandéniah was selected as the study site because it provides a relevant local set-
ting for examining the socioeconomic and land-tenure factors influencing the 
management of agroforestry species in Upper Guinea. The area is characterized 
by a strong dependence of rural households on rainfed agriculture, extensive live-
stock production, charcoal production, rural trade, hunting, and other natural-
resource-based activities. These livelihood activities create a direct interface be-
tween agricultural production, natural-resource use, and the conservation of ag-
roforestry trees. The study area therefore provides an appropriate context for as-
sessing the challenges associated with the sustainable management of agroforestry 
species and for examining how livelihood needs and land-access arrangements 
may influence conservation decisions. The scientific relevance of Sandéniah is fur-
ther supported by its characteristic Upper Guinea landscape, where wooded sa-
vannas, gallery forests, and agroforestry parklands occur in close association with 
agricultural areas. Agroforestry systems consist mainly of multipurpose trees re-
tained within croplands and around homesteads, where they contribute to agri-
cultural production, biodiversity conservation, and rural livelihoods (Ministère de 
l’Agriculture et de l’Élevage, 2023). This combination of agricultural land use, nat-
ural vegetation, and tree-based production systems makes Sandéniah a suitable 
case study for investigating the sustainable management of agroforestry species 
under conditions representative of the agroecological and socioeconomic context 
of Upper Guinea. Climatically, Sandéniah belongs to the Sudano-Guinean cli-
matic zone and experiences a pronounced seasonal rainfall regime, with a rainy 
season generally extending from May to October and a dry season from Novem-
ber to April. For the Faranah area, available long-term climate data classify the 
climate as tropical savanna (Köppen-Geiger Aw), with a mean annual tempera-
ture of approximately 25.9˚C and mean annual precipitation of about 1637 mm 
based on ERA5 climate data for 1940-2025. Rainfall is strongly seasonal, with the 
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highest precipitation occurring during the July-September period. These climatic 
conditions, combined with the predominantly agricultural land use and the oc-
currence of wooded savannas, gallery forests, and agroforestry parklands, provide 
an important environmental context for understanding agroforestry management 
in the study area. The terrain is predominantly flat, with extensive plains and low-
lying areas. The soils are mainly tropical ferruginous soils that support the culti-
vation of rice, maize, groundnut, cassava, and fonio. Seasonal streams and wet-
lands also contribute to local agricultural activities, particularly dry-season vege-
table production. The local economy is primarily based on agriculture, livestock 
production, rural trade, and natural-resource use (Figure 1). 
 

 
Figure 1. Location of the study area (Sandeniah). 

2.2. Data Collection 

This study employed a descriptive and analytical research design, integrating both 
quantitative and qualitative approaches. The mixed-methods framework was 
adopted to provide a comprehensive understanding of the interactions between 
local farming practices and the sustainable management of agroforestry species. 
Data were collected between October and December 2025. We followed the meth-
odology outlined by several authors (Creswell & Creswell, 2023; Fowler, 2014; 
Bernard, 2021). A total of 85 participants were included in the socioeconomic sur-
vey, comprising farmers, livestock keepers, hunters, community elders, local gov-
ernment authorities, and technical service agents. The participants included 54 
men and 31 women. The sample consisted of 45 farmers, 15 livestock keepers, 8 
technical service agents, 7 local government authorities, 6 community elders, and 
4 hunters (Table 1). Participants were selected using a purposive sampling. The 
sampling strategy was adopted to ensure the inclusion of stakeholders with direct 
knowledge of agricultural production, livestock management, natural-resource 
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use, land management, and agroforestry conservation in the study area. Partici-
pants were purposively selected based on their involvement in agroforestry re-
source use and management. The sample size of 85 participants was determined 
based on the available target population. The sample was considered sufficient to 
capture the diversity of stakeholders perspectifs relevant to the objectives of the 
study. Because the study focused on specific stakeholder groups and used a mixed-
methods design, the findings are interpreted primarily in relation to the surveyed 
participants and the study area rather than as statistically representative of the 
entire population of Guinea. To minimize dependence among observations, only 
one individual was interviewed from each household or family. Thus, two indi-
viduals from the same family or household were not included in the individual 
survey, even when they were not directly related. 
 
Table 1. Survey sample included the following stakeholder groups. 

N˚ Target groups 
Participants 

Study site 
M F T 

1 Technical service agents 6 2 8 

Sandeniah 

2 Hunters 4 - 4 

3 Community elders 4 2 6 

4 Local government authorities 5 2 7 

5 Farmers 20 25 45 

6 Livestock keepers 15 0 15 

Total 54 31 85 

Legend: H = Male; F = female; T = total. 

2.3. Questionnaire Development and Data Collection 

Individual interviews were conducted using a structured questionnaire and stand-
ardized data-collection forms specifically developed for this study. The question-
naire was organized into several sections covering: i) sociodemographic character-
istics of respondents; ii) agroforestry species conserved on farms; iii) uses of the 
conserved species; iv) reasons for conserving these species; v) land tenure and ac-
cess arrangements; vi) agroforestry management practices; vii) perceptions of the 
need for species conservation; viii) socioeconomic importance of agroforestry spe-
cies; ix) socioeconomic activities threatening their persistence; x) challenges asso-
ciated with their sustainable management; and xi) potential strategies for promot-
ing their conservation and rational use. Before the main survey, the questionnaire 
was pre-tested with 50 respondents who were from a comparable community. The 
pre-test was used to assess the clarity, relevance, sequence, and comprehensibility 
of the questions, and the questionnaire was subsequently revised accordingly. The 
questionnaire was administered through face-to-face interviews. Where necessary, 
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questions were explained in a language understood by the respondent to minimize 
misunderstanding and ensure that participants could provide informed responses. 
The survey covered the principal stakeholder groups involved in natural-resource 
management in the study area, including farmers, livestock keepers, hunters, local 
authorities, community elders, and technical service personnel. 

2.4. Focus Group Discussions 

Focus group discussions (FGDs) were conducted as a qualitative component of the 
study to complement the individual survey and provide more detailed information 
on community perceptions, local knowledge, management practices, and challenges 
related to the sustainable management of agroforestry resources. A total of 12 focus 
group discussions were organized, with approximately 7 participants per group. 
Participants were selected to reflect the principal stakeholder groups and groups 
were organized separately according to stakeholder category in order to facilitate 
open discussion and comparison of perspectives. Each discussion lasted approxi-
mately 20 to 45 minutes. The discussions were guided by a semi-structured discus-
sion guide addressing the main themes investigated in the questionnaire, including 
the importance and uses of agroforestry species, local conservation practices, fac-
tors contributing to species degradation, land-tenure issues, perceived constraints 
to sustainable management, and possible conservation strategies. The discussions 
were moderated by team member recorded the main points and observations. Par-
ticipants were encouraged to express their views freely, and the discussions con-
tinued until the principal themes relevant to the research objectives had been ad-
equately explored. Information obtained from the focus groups was used to com-
plement and contextualize the quantitative findings from the individual inter-
views. 

2.5. Ethical Considerations 

Before each interview and focus group discussion, participants were informed 
about the purpose of the study, the voluntary nature of their participation, and 
their right to decline to answer any question or withdraw from the study without 
consequence. Oral informed consent was obtained from each participant before 
data collection. To protect confidentiality, participants’ names and other person-
ally identifying information were not included in the analytical database or re-
ported in the manuscript. Responses were treated confidentially and were used 
exclusively for research purposes. 

Before the field data collection, Ethical approval for the study was obtained 
from the Ethics Committee in the Higher Institute of Agronomy and Veterinary 
Sciences of Faranah (ISAV/F), Department of Water, Forest and Environment, 
Faranah, Republic of Guinea, before field data collection. 

2.6. Data Analysis 

The data were analyzed using Microsoft Excel and IBM SPSS Statistics software. 
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Descriptive statistics, including frequencies, percentages, means, and standard de-
viations, were computed. Associations between categorical variables were exam-
ined using Pearson’s chi-square test. Statistical significance was assessed using a 
two-sided significance level of p < 0.05. Expected cell frequencies were also exam-
ined when interpreting chi-square results; because several cells in the land-tenure-
by-species table had expected frequencies below 5, that association was inter-
preted with caution. 

3. Results 
3.1. Socio-Demographic Characteristics 

The study included 85 participants representing different stakeholder groups in-
volved in natural resource management in the Sandéniah sub-prefecture. Of the 
respondents, 54 (63.5%) were men and 31 (36.5%) were women. 

Respondents ranged in age from 21 to 89 years, with a mean age of 40.5 ± 13.7 
years. The age-group distribution was 23.5% for 21 - 30 years (n = 20), 40.0% for 
31 - 40 years (n = 34), 22.4% for 41 - 50 years (n = 19), 7.1% for 51 - 60 years (n = 
6), and 7.1% for ≥61 years (n = 6) (Figure 2). 
 

 
Figure 2. Distribution of respondents by age group. 

3.2. Socioeconomic Activities Reported by Respondents 

Respondents reported several socioeconomic activities, including agriculture, 
charcoal production, livestock farming, fishing, beekeeping, and small business ac-
tivities (Figure 3). Based on the reported activity responses, agriculture accounted 
for 47.05%, charcoal production for 23.17%, livestock farming for 12.76%, fishing 
for 9.23%, beekeeping for 7.05%, and small business for 4.70% (Figure 3). These 
percentages describe the distribution of reported activity responses and are not 
mutually exclusive respondent categories. 

Modes of land acquisition 
Figure 4 presents the main modes of land acquisition identified in the survey. 

Four types were observed: Inheritance, Gift, Loan, and Lease. Inheritance was the 
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most frequently reported mode of farmland acquisition (37.6%), followed by gifts 
(32.9%), loans (15.3%), and leases (14.1%) (Figure 4). 
 

 
Figure 3. Distribution of socioeconomic activities reported by respondents in the study 
area. 
 

 
Figure 4. Distribution of respondents according to modes of farmland acquisition in the 
study area. 

3.3. Conserved Agroforestry Species 

Figure 5 illustrates the distribution of agroforestry species conserved in the San-
déniah area. Five agroforestry species were recorded: Parkia biglobosa, Gmelina 
arborea, Afzelia africana, Detarium senegalense, and Cola cordifolia (Figure 5). 
Parkia biglobosa was the most frequently reported conserved species (57.6%; n = 
49), followed by Gmelina arborea (16.5%; n = 14), Afzelia africana (9.4%; n = 8), 
Detarium senegalense (8.2%; n = 7), and Cola cordifolia (8.2%; n = 7). The Pear-
son chi-square test showed a statistically significant association between mode of 
land tenure and conserved species (χ2 = 24.58, df = 12, p = 0.017; Cramér’s V = 
0.31). The corresponding contingency table contained 15 of 20 cells (75%) with 
expected frequencies below 5; therefore, the Pearson chi-square result should be 
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interpreted with caution. In contrast, no statistically significant association was 
observed between respondents’ gender and conserved species (χ2 = 0.63, df = 4, p 
= 0.960; Cramér’s V = 0.09). 
 

 
Figure 5. Distribution of conserved agroforestry tree species in the Sandéniah study area. 

3.4. Reasons for Species Conservation 

The reported reasons for conserving agroforestry species were commercial use 
(38.8%), food provision (35.3%), pharmaceutical/medicinal use (12.9%), and ani-
mal feed (12.9%) (Figure 6). 
 

 
Figure 6. Reported reasons for the conservation of agroforestry tree species by local com-
munities. 

4. Discussion  

The results indicate that agroforestry management in Sandéniah is closely con-
nected to the livelihood functions of local production systems. Agriculture and 
livestock-related activities were frequently reported, while commercial use and 
food provision were the two most frequently cited reasons for conserving agro-
forestry species. This pattern suggests that conservation in the study area is not 
based solely on ecological considerations; it is also embedded in household eco-
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nomic and subsistence needs. Recent syntheses of agroforestry evidence similarly 
emphasize the simultaneous livelihood and environmental functions of tree-based 
systems, while noting important trade-offs and context dependence (Castle et al., 
2021; Muthee et al., 2022). Evidence from the Sahel further shows that extension 
access, training, and local information networks can influence the adoption and 
continued use of agroforestry practices (Grovermann et al., 2023). The manage-
ment challenge is therefore to reconcile continued use of tree resources with prac-
tices that maintain the long-term availability of the species on which these liveli-
hood benefits depend (Garrity, 2004). 

The strong representation of Parkia biglobosa among conserved species is par-
ticularly informative. Its predominance is consistent with the multifunctional 
value attributed to the species in the Sudanian zone, where food, medicinal, and 
economic uses can provide direct incentives for retaining trees on agricultural 
land (Fandohan et al., 2010; Nyong et al.,2007). More broadly, the concentration 
of conservation around a limited number of economically or culturally important 
species suggests that local management is likely to favor species for which the ben-
efits of retention are most visible to land users. Recent work in the Sudano-Sahe-
lian zone shows that tree and shrub effects on soil, crops, and livestock are strongly 
context-specific and argues for management approaches based on species mix-
tures rather than dependence on a single multipurpose species (Roessler et al., 
2025). This perspective strengthens the interpretation that conservation planning 
in Sandéniah should retain valued species while also considering functional diver-
sity. Similar observations have been reported in studies showing that farmers pref-
erentially conserve tree species with high socioeconomic and cultural value 
(Teklehaimanot, 2004; Ramachandran Nair et al., 2010). 

The most important result for understanding local agroforestry management is 
the statistically significant association between land tenure and the species con-
served (χ2 = 24.58, df = 12, p = 0.017; Cramér’s V ≈ 0.31). This association indi-
cates that species conservation is patterned according to land-access arrangements 
rather than being distributed independently of tenure status. The finding extends 
the customary-tenure literature by providing empirical evidence from Sandéniah 
that tenure arrangements are relevant to the composition of conserved agrofor-
estry species. Recent studies from West and Central Africa reinforce the im-
portance of tenure in agroforestry management: in Burkina Faso, parkland man-
agement differed according to farmers’ social and land-tenure positions, while re-
search in Cameroon showed that separated land and tree ownership can discour-
age agroforestry unless institutions align incentives and benefits (Zoungrana et 
al., 2023; Jaza Folefack & Darr, 2021). However, the cross-sectional design does 
not establish that tenure status directly causes conservation choices, and the sparse 
distribution of observations across several cells requires the chi-square result to 
be interpreted cautiously. Even with this limitation, the observed association is 
important because it suggests that interventions designed to conserve agroforestry 
species may be less effective when they treat farmers as a homogeneous group and 
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overlook differences in land-access arrangements. 
The predominance of inheritance and gift as reported modes of land acquisition 

further supports the importance of customary and family-based tenure in the 
study area. Earlier research has shown that customary systems can contribute to 
natural-resource conservation when local rules and governance mechanisms 
are clear and respected (Gbetibouo, 2009; Cotula et al., 2004). More recent ev-
idence shows that tenure conditions can either encourage or constrain long-
term tree management depending on who owns land and trees, who controls 
management decisions, and how benefits are distributed (Jaza Folefack & Darr, 
2021; Zoungrana et al., 2023). In Sandéniah, the significant tenure-species associ-
ation therefore has a practical implication: agroforestry management measures 
should be linked to the local institutional context rather than implemented only 
through technical recommendations. Community agreements on tree retention, 
harvesting, regeneration, and protection could be incorporated into local land-use 
planning, with particular attention to the tenure situations in which conservation 
incentives may differ. 

The findings also have direct implications for sustainable land management. 
Because agricultural production, livestock activities, and charcoal production are 
important components of local livelihoods, conservation measures that simply re-
strict resource use may be difficult to sustain. A more realistic approach would 
combine participatory land-use planning, farmer training, assisted natural regen-
eration, promotion of agroecological practices, and community-based rules for 
the management of retained trees. Recent West African research highlights tree-
cover management and farmer-managed natural regeneration as practical pathways 
for restoring farm productivity and strengthening landscape resilience (Bayala & 
Harmand, 2023; Ahmad et al., 2021), while evidence from the Sahel indicates that 
extension services, training, and community information networks are important 
for agroforestry uptake (Grovermann et al., 2023). Current regional synthesis also 
emphasizes that sustainable parkland management requires integrating trees, 
crops, and livestock while accounting for species-specific trade-offs (Roessler et 
al., 2025; Meyfroidt et al., 2022). Extension and technical services should therefore 
focus not only on the adoption of practices, but also on strengthening local capac-
ity to integrate tree conservation with agricultural production. At the policy level, 
the results support greater coordination between land-tenure governance, agri-
cultural development, and natural-resource management rather than treating 
these areas as separate interventions. 

This study contributes to current knowledge by linking household livelihood 
functions, species preferences, and land-tenure arrangements within a single em-
pirical analysis of agroforestry management in Sandéniah, an area for which such 
evidence is limited. The significant relationship between tenure and conserved 
species is particularly relevant because it moves the discussion beyond a general 
description of species use toward a more institutional understanding of conserva-
tion behavior. This contribution is consistent with recent evidence showing that 
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agroforestry outcomes depend on interacting ecological, economic, informa-
tional, and institutional conditions rather than on tree planting alone (Muthee et 
al., 2022; Castle et al., 2021). The study therefore provides a local evidence base 
for designing management strategies that recognize both the economic value of 
agroforestry resources and the social organization of access to land. Future re-
search should test whether the observed tenure-species relationship is reproduced 
with larger samples and across additional localities in Upper Guinea, examine the 
mechanisms linking specific tenure arrangements to tree-retention or regenera-
tion decisions, and combine survey data with longitudinal field measurements of 
tree abundance, regeneration, harvesting intensity, and land-use change. Such 
studies would help distinguish association from causation and would provide 
stronger evidence for evaluating the effectiveness of tenure-sensitive agroforestry 
policies. 

5. Conclusion 

This study assessed the challenges associated with the sustainable management of 
agroforestry species in the Sandéniah District, Faranah Prefecture, Guinea, with 
particular attention to local uses, conservation practices, and land-tenure arrange-
ments. The findings show that agroforestry management is closely connected to 
local livelihood needs, with commercial use and food provision being the main 
reported reasons for conserving the species identified. The significant association 
between land tenure and conserved species (χ2 = 24.58, df = 12, p = 0.017; Cra-
mér’s V ≈ 0.31) is the principal analytical contribution of the study, indicating 
that conservation patterns differ across land-access arrangements. Because several 
expected frequencies were below five, this association should be interpreted cau-
tiously and does not by itself establish a causal effect of tenure on conservation 
choices. For management and policy, the findings support tenure-sensitive inter-
ventions rather than uniform conservation measures. Local authorities and re-
source managers should incorporate agroforestry tree conservation into land-use 
planning and community land-management agreements; promote retention and 
assisted natural regeneration of priority agroforestry species on cultivated land; 
strengthen farmer and livestock-keeper training on tree management and regen-
eration; and support community rules governing tree harvesting, protection, and 
regeneration. Extension services should work with customary and local authori-
ties so that these measures are compatible with prevailing land-access arrange-
ments. These actions would help connect livelihood objectives with the conserva-
tion of agroforestry resources. The scientific contribution of this study lies in 
providing empirical evidence from Sandéniah that links species conservation pat-
terns to the institutional context of land access, thereby extending the predomi-
nantly descriptive understanding of agroforestry management in the study area. 
The results provide a basis for further investigation of how tenure arrangements, 
livelihood incentives, and management practices interact to shape agroforestry 
conservation. Future studies should use larger and geographically broader sam-
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ples, examine specific mechanisms linking tenure to tree-retention and regenera-
tion decisions, and combine household surveys with longitudinal measurements 
of tree abundance, regeneration, harvesting, and land-use change. Such research 
would strengthen validation of the observed relationship and provide a stronger 
evidence base for tenure-sensitive agroforestry policies in Upper Guinea. 
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