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Statement of the head of the Lab

post-docs and students in our research units.

Thanks to the commitment of our members, we have sustained our standards in terms of 

opportunity to congratulate all the members for their efforts and contributions to increasing the 
visibility of the laboratory through the quality of our research and its relevance to society.

LABEF will continue to make climate change and biodiversity conservation a priority of its 
research themes to inform and guide stakeholders. Mathematical modelling in Forestry 
has remained a priority of our research agenda, and this is being extended to the field of 

 Prof. Romain Glèlè Kakaï
 Head of LABEF 
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      Overview and Team

  1.1. Mission, vision, and objectives of 
LABEF 

Sciences, University of Abomey-Calavi. 

The Laboratory aims to:

raise awareness of the importance of Mathematics, 

analyze the applicability of mathematical tools in life 
sciences with a particular focus on understanding 
the interactions between ecological processes, 

structure to deliver clear management actions and 
policies.

The mission of LABEF is to enhance understanding 
of biological systems through the effective use of 
biomathematics.

developing mathematical tools for biologists and 
supporting decision-makers in forestry for a better 
society.

  1.2.  Organization of LABEF 
LABEF is organized into four departments, including the 

department. The research department now includes 

 deals with 
biology and mathematics and is interested in 
applications of mathematics in biology. This unit is 
interested in the use of mathematical theories in 
biology and especially in publishing scientific notes 
describing the application of different mathematical 
tools in life sciences.

falls into the 
overall perspective of assessing wood resources, 
biomass, and carbon stock available in forest 
ecosystems. The Unit is interested in developing 
accurate and robust methods and models for 

in understanding ecological processes and patterns 
and developing clear and applicable management 
policies for forest managers and decision-makers. 
The unit also investigates forest governance 
approaches, effectiveness, replicability, socio-
economic and ecological outcomes, decision-making 
process, and benefit-sharing.

The Unit of Artificial Intelligence and Machine 
 aims to operationalize and develop 

methods to assist innovation in the field of biology, 
particularly Forestry and Agriculture.
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      Overview and Team

  1.3. Research topic covered at LABEF

Urban Forestry

Biostatistics

Biodiversity 
informatics

dynamics

Quantitative 
epidemiology

Forest Ecology and 
Management

agriculture
Ecosystem 

services

Quantitative 
ethnobotany

genetics

Biomass 
estimation

Mangroves

Agroforestry

Tree domestication

Forest Biometrics

Climate change

Woodlands
Social forestry

View of research topics covered at LABEF
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  1.4. The core management team of LABEF in 2022 

      Overview and Team

Dr Jonas Doumate

of the Biomathematics research unit. He is Assistant 

Analysis – and Financial Mathematics.

Dr Kolawolé Valère Salako

Forest estimations. He is a lecturer and researcher in Forestry and Biometry. His research 

systems analysis – multivariate methods in community ecology. 

Dr Marcel Donou

department. He is also the Teaching manager 

research areas include population Ethnobiology 

Carl AKOTO

department. He is in charge of the administration 
and all related tasks. He assists the coordinator of 
the master program in statistics major Biostatistics 
for students’ day-to-day management. He ensures 
that students have their timetable, receive their 
lectures, submit their homework, and sit their 
exams on time.

Dr Emile Agbangba

Learning research unit. His research 
areas include Machine Learning 

models.

Prof Romain Glèlè Kakaï
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      Milestones & Highlights

  2.1. Scientific publications in 2022

domains were covered. Among the fourteen research 

Journals Type of 
journals

Impact Number of 
papers

Biological Conservation

Biotechnology, Agronomy, Society and Environment

2

Bois et Forêts des Tropiques 3

Food Security

2

Land 2

Scientific reports

96.23% 

3.77% 

  Books and chapters

 Figure 2  Scientific documents produced by  
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      Milestones & Highlights

Journals Type of 
journals

Impact Number of 
papers

Statistics

Sustainability

Trees 2

Tropical Ecology

Wetlands

Wetlands Ecology and Management

- 2

-

-

-

-

-

-

-

Frontiers in Conservation Science -

-

Heliyon -

-

-

-

-

-

Modeling Earth Systems and Environment - 2

Scientific African -

-

- 3
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Research domains

Number of published papers

21

7

5

5

3

2

2

1

1

1

1

1

1

1Food sciences

Fishery and Aquaculture

Ethnobotany

Ecology

Animal production

Agroforestry

Agricultural machinery

Climate change and Crop sciences

Quantitative ethnobotany

Crop sciences

Climate change and Biodiversity

Biostatistics

Natural Resources Management

 Figure 3

      Milestones & Highlights
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were in published in journals with an impact factor 

No. of publications

Year

18

21 31

35
42

40

47

49

51

52.94% 

47.06% 

  

  

journals

Among the papers published in peer-review journals 

 

 

59.26% 

7.41% 
 14.81% 

18.52% 

    

  Range of impact factor of  
 published papers

of LABEF have occupied variable positions. Members of 
the lab were exclusively the first author in six published 

members of LABEF were among the first three authors 

first positions were ruled by LABEF’s members.

      Milestones & Highlights
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20
20

20
21

Three first

First and Last

Last

Other position

First author

  

N° Funder Recipient Topic/subject

Foundation for 
Science 

MENSAH Sylvanus Assessing the effects of abiotic and biotic factors on the 
relationship between tree diversity and aboveground tree 
carbon in West African forests and tree savannas

2 British Ecological 
Society 

MENSAH Sylvanus Quantifying tree species diversity effects on aboveground 
tree carbon stock in mixed forest stands in Benin

3
Foundation for 
Science

Rural communities-based approach for the sustainable 

Northern Benin

Timber Organization on Sustainable Forest Management in West Africa: cases of 

Optimisation of machine learning techniques performances 
in the prediction of yield of maize cultures under several 
controlled weather and fertilization patterns

HOUETOHOSSOU 
Ariane Learning algorithms for stress detection on tomato plants 

under climate and infection based stimulated environment.

Estimates of Fruit and seed production of Balanites 
aegyptiaca and Ricinodendron heudelotii in Benin

climate change on future distribution of alien invasive plants in 

West African Climate 
Flora

Women in decision-making power in agroforestry systems 
in Benin

Table 2

      Milestones & Highlights

  2.2. Research projects in 2022
The research projects implemented by LABEF in 
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      Milestones & Highlights

website: www.labef-uac.org

N° Project title Project 
type

Partner 
countries

Funding institution Period

Scaling up African baobab food 
products valuation through 
enhancement of their safety and value 
chains for food and nutritional security 

Medium Benin Mastercard Foundation & 
The Regional Universities 
Forum for Capacity Building in 

2 Restauration, conservation et gestion 
durable des zones humides côtières 
du Costa Rica face au changement 
climatique

Medium Costa 

Benin

3

Biometrics

Large Africa

Academic Exchange Service 

Training epidemiologists and 
biostatisticians for enhanced response 
to disease outbreak and epidemic in 

Large Benin, 
United Countries Clinical Trials 

Humboldt Research Hub

Socio-Ecological Modeling of 

Large Benin, Humboldt Foundation 

Consortium for Advanced Biostatistics 
training.

Large South 
Africa,
Tanzanie,
Malawi,

Benin,

etc.

African Union

Accelerating inclusive green growth Large West 
Africa 

Agropolis fondation

Table 3
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  2.3. Master, and Ph.D. degree dissertations in 2022

27.27% 

72.73% 

27.27%  

 72.73% 

 Female           Male  Biostatistics           Natural Resources Management

 

      Milestones & Highlights
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Scientific disciplines

Number of on-going PhD works

Environmental chemistry

Crop sciences

Climate change and agriculture

Agroforestry

Natural Resources Management

Biometry 22

1

1

1

1

1

40.74% 

29.63% 

7.41% 

3.70% 

3.70% 
7.41% 

7.41% 

       

 

  2.4. Documentary

https://www.facebook.com/permalink.php?story_

      Milestones & Highlights
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  3.1. Collaboration for publication in 2022

Be
ni

n

Bu
rk

in
a 

Fa
so

Fr
an

ce

Be
lg

iu
m

Et
hi

op
ia

U
ga

nd
a

U
SA M
al

i

M
oz

am
bi

qu
e

N
ig

er

N
ig

er
ia

Tc
ha

d

C
am

er
oo

n

C
an

ad
a

C
hi

na

M
al

aw
i

Se
ne

ga
l

So
ut

h 
Af

ric
a

58
.7

9

6.
06

4.
85

3.
03

3.
03

3.
03

2.
42

2.
42

1.8
2

1.
21

1.
21

1.
21

1.
21

1.
21

1.
21

1.
21

1.
21

1.
21

0.
61

0.
61

0.
61

0.
61

0.
61

0.
61

2.42% 0.61% 

 86.67% 

10.30% 

 Africa          Europe          America          Asia

 Figure 9

      Connection, share, and networking
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CHAPTER 4
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  4.1. Graduate program in Biostatistics 
and Doctoral program in Biometry 

4.1.1.1. Presentation of the MBIOST 

an international graduate program in Biostatistics. 
This master's program offers extensive and unique 
training in recent statistical methods and tools for their 
applications in Life sciences. At the end of the training, 
graduated students can easily go into professional life 
as Biostatisticians or engage in research in Biostatistics 
by integrating into a doctoral school. This training is 

wishing to acquire knowledge and know-how in the 
field of data collection, management, and analysis. The 
Master in Biostatistics has fully trained and released 
seven batches of professional biostatisticians and 
data analysts. The 9th batch of students started in 

students were trained or are completing their degree in 

Center for Mathematics Sciences and Application 

       Capacity building

4.1.1.2. Aims of the MBIOST 

data analysts. The abilities this training gives in data 
collection, data management, statistical analysis, 
and valorization allow graduates to practice the job 
of Biostatisticians in charge of Statistical Studies in 
various sectors. Our alumni work as data scientists and 

Agricultural Research, University of Malawi, University 

Africa, Europe, Asia, and America.

4.1.1.3. How to apply? 

Visit the website www.labef-uac.org and fill in 
the online application form 

. Candidates from Benin could submit their 
applications to the secretary of the program, located at 
the Laboratoire de Biomathématiques et d’Estimations 

detailed information 

of agronomic sciences and water resources has 

LABEF and coordinator of the master's program in 

graduated from the Master's program in Biostatistics 
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CHAPTER 5

Services to 
society
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  5.1. Management Forest Inventory 
for 10 forest reserves of Benin for the 
project "Projet Forêt Classées du Bénin" 

namely the LABEF, the Laboratory of Ecology, Botany 

access to the main consumption centers for wood-

management forest inventory aims to gather appropriate 
data on the woody resources essential for planning the 
sustainable forest management and efficient monitoring 

Ouémé Boukou FR, Ouenou Benou FR, and Tchaourou-

update the participative management plan of the forest 
reserves for the next ten years.

     Services to society

Map of the ten forest reserves targeted for  
the study

Specifically, the study aimed to:

determine the structural parameters of adult stands and regeneration to better characterize the plant diversity 

propose follow-up measures and indicators for monitoring the dynamics within the forest reserves.

of Bénin, local authorities, and researchers from the universities of Benin. 
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Scientific 
activities 
in 2022

APPENDIX 1
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  A1.1. Defended theses in 2022
Name Sex Research topic Research field

M
services of mangroves in southern Benin, West-Africa: 
implications for sustainable management

Natural Resources 
Management

M Biodiversity and ecological status of wild oil plants 
implication for conservation and domestication in 
Benin

Natural Resources 
Management

  A1.2. On-going theses in 2022
N° Name Sex Level Topic Field of 

research

Luc
M Combined approach of Machine Learning and 

pathogen infestation conditions.

Biometry

2 F Using machine learning techniques to predict 
soil fertility in Benin

Biometry

3 M A mathematical model for the analysis of 
malaria incidence and mortality in sub-Saharan 
Africa: Accounting for population opinion 
of modern and traditional treatments and 
prevention methods.

Biometry

F Using deep learning techniques for early 

sample image, climate variations, and pests.

Biometry

M Biometry

Romuald BEH MBA M
mixed model for point-referenced spatial 
data with Application to epidemiological data: 

Biometry

F Relative performance of model selection criteria 

in survival analysis with application in animal 
production

Biometry

ANTENEH Leul Mekonnen M Modeling of Cholera Epidemics in Ethiopia Biometry

9 F Socio-Ecological and spatio-temporal Modeling Biometry
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N° Name Sex Level Topic Field of 
research

M Bayesian nonlinear modelling for correlated 
epidemic data using flexible distribution: A 

Biometry

M
transient dynamic of tropical fuelwood tree

Biometry

M 2nd year Experimental designs and data analysis 
with linear model in the presence of 
spatial autocorrelation with applications 
in soil sciences

Biometry

OROUNLA Bissilimou 
Rachidatou

F 2nd year
Socio-economic determinants, environmental 
changes and diseases through Causal Modeling 
and Structural Equation Modeling 

Biometry

TABOE Hemaho Beaugard M 3rd year Mathematical meta-population models of 
emerging and re-emerging communicable 
diseases’ dynamic patterns in developing 

and Lassa Fever virus outbreak in West Africa.

Biometry

F 3rd year
in agricultural yield prediction: Optimization of 
Ensemble Learning techniques performances 
and ability of base regressors in the prediction 
of yield of maize cultures under several 
controlled weather and fertilization patterns

Biometry

Arsène
M 3rd year

count response data and diseases’ vectors 
abundance prediction: application to ticks 

grazed permanent pastures

Biometry

HOUETOHOSSOU Ariane F 3rd year Architectural and parametric optimization of 
pre-trained Convolutional Neural Network 

tomato plants under climate and infection 
based simulated environments

Biometry

M 3rd year Empirical assessment of Bayesian Maximum 

application on soil data

Biometry

M 3rd year
extensions for species distribution analysis: 
Accounting for sampling bias, imperfect 
detection, non-linear effect and spatial 
dependence.

Biometry
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N° Name Sex Level Topic Field of 
research

M 3rd year Spatial point process model for analysis of 
presence-only data: accounting for species 
characteristics and uncertainties in data

Biometry

Marx
M 3rd year Evaluation des stratégies innovantes 

d’adaptation et apport de l’information 

climatiques dans les exploitations agricoles au 
Bénin 

Climate 
change and 
agriculture

22
Reine

F Uses, fertilizing power, populations dynamic 
and conservation of some agroforestry species 
high soil fertilizing potential in Benin.

Agroforestry

F Morphological variation, genetic diversity and 
proximate composition in Annona senegalensis 
in Western and Southern Africa

Natural 
Resources 
Management

23 AHLONSOU Biowa Ceptime M
farm efficiency analysis application on organic 
cotton farming systems in Benin

Biometry

M Empirical studies of plotless sampling 
techniques in vegetation studies

Biometry

M Variabilités climatiques et riziculture au Bénin 

Tanguiéta

Crop sciences

Benjamin
M Assessing the potential of organic cotton 

production to improve the livelihoods of millions 
Environmental 
chemistry
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  A1.3. Completed Master in 2022
N° Name Sex Topic Field of 

research

M Assessing the effectiveness of combining 
species' distribution modelling and 
geostatistical approaches in ecology

Biostatistics

2 Nalwanga F Assessing the impact of vaccination on 

mathematical modeling study

Biostatistics

3 Hubert Azonvidé M
logistic regression: A comparison of 

Significance base procedures Charlemagne 

Biostatistics

M
effects Cox regression and learning 
neural network model with application in 
agriculture Charlemagne 

Biostatistics

Roland Christel 
SONOUNAMETO

M A Regression Approach to Assess the Biostatistics

Sidoine Aude M Assessing the effects of non-
pharmaceutical interventions on the 

Africa: a compartmental modeling study

Biostatistics

M "On the relative performance of five 

mapping"

Biostatistics

F
in the face of vaccination in African 
countries

Biostatistics

9 Aurel 
Babatoundé 
Fridolin 

M
fonctionnels des bases de données 
globales sur la relation entre la diversité 
fonctionnelle et le fonctionnement des 
écosystèmes 

Natural 
Resources 
Management 

M Estimation de la biomasse aérienne des 
forêts d'Afrique de l’Ouest : analyse de 
la précision d'estimation des modèles 
pantropicaux 

Natural 
Resources 
Management 

Surya Nondome F Analyse de l’effet de la taille 
d’échantillonnage sur la précision 
d’estimation de la biomasse des modèles 
spécifiques et multi-spécifiques

Natural 
Resources 
Management 
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  A1.4. Scientific papers published in peer-review journals IF in 2022

N° Discipline Authors’ Names Title of the article Journals IF

Climate change

Couvreur T.L.
change on priority non-timber 
forest product species across 
tropical Africa

of Ecology

2 Natural 
Resources 
Management

Sinsin B.

Avantages et bénéfices socio-
économiques tirés par les 
ménages riverains de la Réserve 
de biosphère transfrontalière W du 

Bois et Forêts 
des Tropiques

3 Natural 
Resources 
Management

Atindehou M.M.L., Avakoudjo 

Assogbadjo A.E., Adomou A.C., 
Sinsin B.

Old Sacred Trees as Memories 
of the Cultural Landscapes of 

Land

Natural 
Resources 
Management

Carbon Stock and Change 

Ethiopia

Land

Biostatistics Asymptotic behavior of solutions 

system Equations

Climate change 
and Crop 
sciences

Coupling genetic structure 
analysis and ecological-niche 

in West Africa

Scientific 
reports

Natural 
Resources 
Management

Fishing and Stakeholders’ 
Response Strategies in Benin, 
West Africa

Coastal 
Research

Natural 
Resources 
Management

Fandohan A.B. préservation des espèces d’arbre, 
Bois et Forêts 
des Tropiques

9 Natural 
Resources 
Management Assogbadjo A.E.

Effects of climate and protection 
status on growth and fruit yield of 
Strychnos spinosa Lam., a tropical 
wild fruit tree in West Africa

Trees

Quantitative 
ethnobotany

R., Hounkpèvi A., Ribeiro N., 

R., Assogbadjo A.E.

Food and medicinal uses of 

country-wide assessment of 
traditional theoretical knowledge 
and actual uses in Benin, West 
Africa

ethnobiology 
and 
ethnomedicine
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N° Discipline Authors’ Names Title of the article Journals IF

Climate 
change and 
Biodiversity

On opportunities and challenges 
to conserve the African baobab 
under present and future climates 

Environments

Crop sciences Welfare impacts of improved 
groundnut varieties adoption and 
food security implications in the 
semi-arid areas of West Africa

Food Security

Biostatistics

Aguemon B., Corbel V., Henry 

Bayesian spatial modelling of 
malaria burden in two contrasted 
eco-epidemiological facies in 

localized interventions

Health

Natural 
Resources 
Management

of Rhizophora racemosa 
Transplanted in Natural 

Mangrove Restoration

Wetlands

Biostatistics A generalized stochastic 
condensation mechanism for 
inducing underdispersion in count 
models

Statistics

Natural 
Resources 
Management

The co-management approach 
has positive impacts on mangrove 
conservation: evidence from the 
mono transboundary biosphere 

Wetlands 
Ecology and 
Management

Biostatistics Household access to basic 
drinking water, sanitation and 
hygiene facilities: secondary 
analysis of data from the 
demographic and health survey V, 

Health

Ecology

Adomou A.C., Assogbadjo A.E., 
characterization of Balanites 

Tropical 
Ecology

Natural 
Resources 
Management

Conservation conflict following Biological 
Conservation
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N° Discipline Authors’ Names Title of the article Journals IF

Ethnobotany

A.

Current knowledge and 
conservation perspectives of 
Boswellia dalzielii Hutch., an 
African frankincense tree

Resources and 
Crop Evolution

Natural 
Resources 
Management

Combined effects of tree size 
and tapping techniques on resin 
production of Boswellia dalzielii 
Hutch., an African frankincense 
tree

Trees

22 Natural 
Resources 
Management

Mangrove ecosystem services, 
associated threats and 
implications for wellbeing in the 
mono transboundary biosphere 

Sustainability

23
conservation 
biology

M., Sinsin B.

Effect of seed maturity and 
morphotype traits on seed 
germination of Lannea microcarpa 
in the dry Sudanian region of 
Benin

Bois et Forêts 
des Tropiques

Natural 
Resources 
Management

Vihotogbé R., Avocèvou-Ayisso Folk taxonomical distinction 

Volta Forest region, West Africa

Biotechnology, 
Agronomy, 
Society and 
Environment

Natural 
Resources 
Management

Current knowledge and future 
prospects on the declining Uvaria 

Africa: A global systematic review 
for its sustainable management

South African 

Botany

conservation 
biology

structure of a threatened tree 
species Afzelia africana Sm. ex 

conservation challenges in Benin 

Resources and 
Crop Evolution

Agroforestry Compaoré S., Hounkpèvi A., 

S., Thiombiano A.

floristic diversity, the availability 
and the ecological characteristics 
of five woody species stands 
used in the management of 
hypertension and diabetes in 
southern Burkina Faso

Environment, 

and 
Sustainability
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  A1.5. Scientific papers published in peer-review indexed journals WIF in 2022
N° Disciplines Authors’ Names Title of the article Journals

Climate 
change and 
Biodiversity

R. Assogbadjo A.E.

Habitat suitability modeling for the 
conservation and cultivation of the 
multipurpose fruit tree, Balanites 
aegyptiaca L., in the Republic of Chad, 
Sahel

Modeling Earth 
Systems and 
Environment

2 Natural 
Resources 
Management

management on forest status and 
contribution to adjacent community 
livelihoods in Uganda

Makerere University 

and Environmental 
Sciences

3 Biostatistics
sixteen West African countries

Scientific African 

Natural 
Resources 
Management

Characteristics and sociocultural 
impacts of small pelagic fishing by 
migrant fishers in Benin, West Africa

Marine Science

Climate 
change 
and Crop 
sciences

Assogbadjo A.E., Agbangla C.
Climate Change Reveals Contractions 

Suitable Habitats for the Neglected 

Frontiers in 
Conservation Science

Biostatistics
Fandohan A.B., Mushagalusa for species distribution modelling: 

relative performance of methods 
accounting for sampling bias and 
imperfect detection

Modeling Earth 
Systems and 
Environment

Natural 
Resources 
Management

Effect of provenance on population 
structure and regeneration of six 
multiple-use tree species along Ouémé 

conservation

Trees, Forests and 

Natural 
Resources 
Management Adomou A.C., Assogbadjo A.E., 

Assessment of wild oil plants diversity 
and prioritization for valorization in 

approach

Trees, Forests and 

9 Climate 
change and 
Biodiversity

climate change on the endangered 
Heliyon

Crop 
sciences

and Environmental 
Science
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N° Disciplines Authors’ Names Title of the article Journals

Quantitative 
ethnobotany

Use and socio-economic values of 

a wild oil species in Benin
of Biodiversity and 
Conservation

Crop 
sciences nitrogen for sustainable agricultural 

management in Benin

African Crop Science 

Agricultural 
machinery et le rendement des cultures : revue 

critique

Fishery and 
Aquaculture

Assogbadjo A.E.

Socio-economic characteristics of the 
fishing fleets operating in Benin, West 
Africa

of Fisheries and 
Aquaculture

Animal 
production

Behingan M.B., Mama 

Chrysostome C.A.A.M.

Spatial distribution of goat breeds 

Biological and Chemical Sciences
of Biological and 
Chemical Sciences

Natural 
Resources 
Management

Assessment of the biodiversity 
of sacred forests in the Atlantic 
department in Southern Benin Sciences

Crop 
sciences for efficiency analysis of organic 

production units: a critical review
Biosciences

Crop 
sciences

Ahomondji E.S., Agoyi E., 
Lokonon B.E., Agbahoungba 

A.E., Sinsin B.

Multi Environmental Evaluation of 
Vegetable Soybean for Adaptation and 
Stability in Benin

African Crop Science 

Biostatistics

R.

Spatial prediction of soil organic 
Applied Statistics

Climate 
change and 
Biodiversity Adomou A.C.

Environmental 

Quantitative 
ethnobotany

Ethnobotanical knowledge and 
conservation of Bombax costatum 

savanna tree species

Trees, Forests and 

22 Food 
sciences Hounkpatin W., Savy M., 

F.S.U., Tovissode C.F., Termote 
C.

Contribution of local agrobiodiversity 

months old children in southern rural 
Benin

Food, Agriculture, 
Nutrition and 
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  A1.6. Scientific papers published in non-indexed peer-review journals in 2022
N° Disciplines Authors’ Names Title of the article Journals

Natural 
Resources 
Management

des habitats naturels de la Réserve 
Transfrontalière de Biosphère du 

Annales de l’Université 

Sciences Naturelles et 
Agronomie

2 Natural 
Resources 
Management M.A.

améliorés dans les systèmes de 

Bénin

Bulletin de la 
Recherche 
Agronomique du 

  A1.7. Books and book chapters in 2022
N° Field of 

research
Authors’ Name Title References

Natural 
Resources 
Management

Atlas des espèces 
végétales de la mangrove 

Usages, et Conservation espèces végétales de la mangrove 

Conservation. Laboratoire de 
Biomathématiques et d’Estimations 

  A1.8. Participation to conferences/seminars/workshops in 2022
N° Title, Place and periode of the conference/seminar Type of 

Presentation
Attendee 

2 Oral

3 A critical review on statistical designs and data analysis in soil science and 
physico-chemical soil paramaters driving spatial variability in response 

Cotonou, Bénin

Oral

La marche vers une agriculture de précision : principales étapes et défis, 
Laboratoire de Biomathématiques et d'Estimations Forestières, Faculté des 
Sciences Agronomiques, Université d'Abomey-Calavi, Bénin

Oral

Oral
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N° Title, Place and periode of the conference/seminar Type of 
Presentation

Attendee 

Oral

ACM conference on Equity and Access in Algorithms, Mechanisms, and 

Oral

9 Oral

Oral

Oral

Oral

Oral

Oral

Oral

Oral

Oral
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Abstracts 
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in peer-review 
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 Impact of end-of-century climate change on priority non-timber forest product 
species across tropical Africa

Amoussou B.E.N., Idohou R., Glèlè Kakaï R., Dauby G., Couvreur T.L.

 

heterogeneous and understudied resource will respond to ongoing climate change remains understudied. Here, we 

tropical Africa. Occurrence data were extracted from a taxonomically verified database and three different ecological niche 

results vary between the different methods used, such as modelling algorithms, dispersal scenarios and general circulation 

ecology and dispersal ability.

 
    

Avantages et bénéfices socio-économiques tirés par les ménages riverains de 

El Hadj Issa A., Gbedomon R.C., Gbemavo D.S.J.C., Mensah G.A., Salako K.V., Sinsin B.

Bois et Forêts des Tropiques,  

This study investigated the socio-economic benefits and the relationships in terms of dependence or resources between 

analyses included logistic regressions and covariance analysis to assess the relationships between residents and the WTBR 
and their variation over time and space, followed by generalized linear regressions to assess the monetary and non-monetary 
contributions of the WTBR to the incomes of resident households. The results revealed their dependence on the reserve, 
particularly for agricultural and grazing land. These relationships varied significantly according to geographical locations 

of weakening ties and poor economic incentives, households living in or near the WTBR may, at best, lose their motivations to 
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Habitat suitability modeling for the conservation and cultivation of the 
multipurpose fruit tree, Balanites aegyptiaca L., in the Republic of Chad, Sahel

Chérif A.A., Sodé A.I., Houndonougbo J.S.H., Idohou R., Fandohan A.B., Glèlè Kakaï R., Assogbadjo A.E.

Modeling Earth Systems and Environment, 

Balanites aegyptiaca, a key agroforestry species, is being overexploited in the Sahel due to increasing market demand for 
its derived products. The present study aims to model the potential current distribution of B. aegyptiaca and to assess 

for its conservation through protected areas were noted. Our findings revealed the conversion of parts of unsuitable areas 

policy-makers in making reliable decisions toward sustainable management of desert date in the Sahel.

 Balanites aegyptiaca, Maxent, Climate change, Suitable habitats, Sustainable conservation, Sahel
 

Old Sacred Trees as Memories of the Cultural Landscapes of Southern Benin 

Atindehou M.M.L., Avakoudjo H.G.G., Idohou R., Azihou F.A., Assogbadjo A.E., Adomou A.C., Sinsin B.

Land,  

spite of their importance, declining numbers have been reported. This study examined the diversity of LOTs and the impact of 

districts with royal courts, and Lokossa, which does not have a tradition as a dynastic seat. Semi-structured interviews focused on 

were coupled with an inventory of LOTs to demonstrate their importance in maintaining the heritage and providing ecosystem 

a need to promote decision-making strategies that better align human cultural values and ecological objectives.

 veteran trees, cognitive perception, cultural heritage, state of conservation, Benin
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Carbon Stock and Change Rate under Different Grazing Management Practices 
in Semiarid Pastoral Ecosystem of Eastern Ethiopia

Gebremedhn H.H., Kelkay T.Z., Tesfay Y., Tuffa S., Dejene S.W., Mensah S., Devenish A.J.M., Egeru A.

Land,  

sinks for carbon, we know relatively little about the effect of traditional grazing management practices on their potential 

management practices in the semiarid pastoral ecosystem of eastern Ethiopia. By comparing data on vegetation and soil 

management practices were found to have the highest levels of soil organic carbon stocks, differing only in terms of the 
amount of woody and herbaceous biomass. Thus, modest changes in traditional grazing management practices can play 
an important role in carbon storage and sequestration. Further research is required on a wider range of traditional pastoral 
management practices across space and time, as understanding these processes is key to combating global climate change.

 open grazing, enclosure, browsing area, climate change mitigation, rangeland ecosystem services, carbon stock
 

 

Doumatè J.T., Salako R.B.

 

We study the large-time behavior of a two-species competition model in a spatially heterogeneous environment and 

dispersal movement while the second species is constrained to a non-spatial movement dynamic. We show that there is 

such that the species adopting the random dispersal strategy persists uniformly in space if its diffusion rate is kept below 
this number while it goes extinct if its diffusion rate is greater than this number. Furthermore, in the critical case that the 
diffusing species' movement rate equals this number, exactly two scenarios are possible: the non-diffusing species wins the 

 Competition systems, Reaction-diffusion systems, Asymptotic behavior, Stability
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Coupling genetic structure analysis and ecological-niche modeling in 
Kersting’s groundnut in West Africa

Coulibaly M., Idohou R., Akohoue F., Peterson A.T., Sawadogo M., Achigan-Dako E.G.

Scientific reports,  

Orphan legume crops play an important role in smallholder farmers’ food systems. Though less documented, they have the 
potential to contribute to adequate nutrition in vulnerable communities. Unfortunately, data are scarce about the potential 
of those crops to withstand current and future climate variations. Using Macrotyloma geocarpum as an example, we used 
ecological niche modeling to explore the role of ecology on the current and future distributions of genetic populations of 

M. geocarpum’s 

projections show divergence in the response of the species and genetic populations to ongoing climate change. This study 

information of species’ future distribution, and explores the implications for agricultural adaptation, with a particular focus on 
identifying priority actions in orphan crops conservation and breeding.

 

Impact of Covid-19 on Coastal Fishing and Stakeholders’ Response Strategies 
in Benin, West Africa

Gnansounou S.C., Abdul-Kareem R., Gbedomon R.C., Salako, K.V., Mensah G.A., Glèlè Kakaï R.

 

that can quickly become unstable, particularly in the presence of external shocks. This study focused on the impact of 

simple likelihood of probability. Findings showed a large disruption of fish collection due to the pandemic, with less educated 

information to trigger research and field actions to strengthen the fishery industry in Benin in order to withstand disasters like 

future pandemics.

 Alternative livelihood, Coastal zone, Small-scale fisheries
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Effect of provenance on population structure and regeneration of six multiple-
use tree species along Ouémé catchment in Benin: Implications for conservation

Lokonon B.E., Gbemavo D.S.J.C., Sodote F.E., Manda L., Glèlè Kakaï R., Sinsin B.

Afzelia africana Sm. and 
species in the agroforestry systems of the Ouémé catchment area. However, information on the population structure of these 
species is lacking, thus limiting the development of their sustainable conservation, utilization and restoration strategies. This 

number of individuals per species according to adult, sapling and seedling were recorded. The population structure was 

were the most represented species in the catchment area. The analysis of variances showed that dendrometric parameters 

species in quasi-totality of the provenances, indicating discontinuous regeneration patterns and low recruitments. All the 
species showed unhealthy population structures with the predominance of high diameter size-class individuals. To promote 
conservation and sustainable use of these highly valued species, initiatives aiming introducing juvenile individuals and raising 
awareness for seedling protection are required in the agroforestry systems of the Ouémé catchment.

 

Assessment of wild oil plants diversity and prioritization for valorization in 

Hounsou-Dindin G., Idohou R., Akakpo A.D., Adome N., Adomou A.C., Assogbadjo A.E., Glèlè Kakaï R.

botanical families were identified. The top five priority species to be valorized across the country were: Balanites aegyptiaca
Ricinodendron heudelotii Lophira lanceolata Sesamum indicum L., and Cleome gynandra L. 

These species were identified as important resources for alleviating poverty and food insecurity in the communities and as potential 
candidates for the development of the oilseed sector in Benin. Further studies are needed to document the indigenous knowledge 
associated with those species, existing processing techniques, and exploitable capital to ensure their sustainable management.

 Wild oil plants, Multivariate analysis, Biogeographical zone, West Africa
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Predicting the potential impacts of climate change on the endangered 
Caesalpinia bonduc

Wouyou H.G., Lokonon B.E., Idohou R., Zossou-Akete A.G., Assogbadjo A.E., Glèlè Kakaï R.

Heliyon, 

Caesalpinia bonduc
study explored the potential distribution and climatic suitability of the species under the present-day and future conditions 

occurrence data were recorded in the distribution area of the species in Benin. These data were supplemented with those 

species. BRT and MaxEnt showed a substantial decrease in the suitable areas based on the two scenarios but this reduction 
is more observed with the MaxEnt model. These results show that climate change and human pressures will have significant 
effects on the distribution of C. bonduc throughout Benin. Sustainable management measures are necessary for C. bonduc 
and should be integrated in development policies to preserve the population of the species from total extinction in Benin.

 Conservation, Cultivation, Modelling, Endangered species, West Africa
 

Study of the Probabilistic Decadal Rainfall Regimes in the Agro-Pastoral Zone 
of Cotton Production

Katé S., Hounmenou C.G., Déguénon D.D.S.M., Sinsin B.

The study of probabilistic regimes of decadal rainfall in Banikoara commune revealed the existence of stochastic dependence, 

decade after another wet decade and the probability of having a wet decade after two successive wet decades are high, i.e. 

deficit, average and surplus years that are modified by the annual rainfall regime. This expression of climate change is not 
without consequences on agricultural activities in agro-pastoral zones, particularly on agricultural calendars, sowing periods 
and therefore on agricultural yields. Thus, it is important to conduct research in relation to the integration of climate change 
adaptation measures and to develop new agricultural calendars for the use of farmers so that optimal sowing periods for the 
crops being developed can be determined.
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Importance des cultes dans la préservation des espèces d’arbre, le cas du 
samba (Triplochiton scleroxylon 

Ganka G., Salako K.V., Fandohan A.B.

Bois et Forêts des Tropiques,  

Triplochiton scleroxylon
socioculturelle. Toutefois, les peuplements naturels de l’espèce sont en déclin et les informations sur ses usages sont quasi 
non documentées. Cette étude évalue les connaissances locales sur les usages de l’espèce et la distribution desdites 

T. scleroxylon, respectivement. 
Un modèle linéaire généralisé avec la distribution de la binomiale négative a été réalisé pour examiner la variation de la VU 

ont été rapportés. Les usages cultuels, médicinaux, artisanaux et comme bois d’œuvre sont les plus cités. Toutes les parties 
de la plante sont prisées dans la tradition du culte Oro. Les feuilles, racines et écorces sont les organes utilisés pour traiter 
diverses affections dont les plus populaires sont les affections digestives et gynécologiques. Les connaissances et les usages 
de l’espèce varient significativement entre les groupes ethnolinguistiques et cultuels. Une singularité des connaissances de 
T. scleroxylon a été observée chez les adeptes du culte Oro. La disparition de cette espèce pourrait avoir des conséquences 
majeures sur l’identité et la stabilité culturelle et cultuelle des peuples pratiquant cette tradition. Les usages médicinaux 
populaires rapportés offrent aussi des perspectives pour la valorisation médicinale de l’espèce.

 Triplochiton scleroxylon, samba, connaissances traditionnelles, valeur d’usage, importance culturelle, 
forêts sacrées, Bénin

 

Effects of climate and protection status on growth and fruit yield of Strychnos 
spinosa Lam., a tropical wild fruit tree in West Africa

Avakoudjo H.G.G., Mensah S., Idohou R., Koné M.W., Assogbadjo A.E.

Trees,  

variables were important in predicting tree growth/fruit production. Tree growth was only influenced by size class, with higher 
growth rate in smaller than bigger size classes. Unlike tree growth, fruit production varied significantly with climate and protection 

production also increased with tree size, and more so on protected sites than non-protected sites. The effect of protection 
status on fruit production also varied with climatic zones, with protected trees having more fruits than non-protected trees in 

There was a trade-off mechanism between fruit production and growth, which was more pronounced on protected sites. Our 
study showed that both climate and protection status were considerably important for fruit production, in significant positive 

These underlying drivers should be taken into account when predicting scenario for fruit yield under future climate.
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Pressions anthropiques et dynamique des habitats naturels de la Réserve 

El Hadj Issa A., Gbemavo D.S.J.C., Hounkpèvi A., Mensah G.A., Sinsin B.

Les pressions anthropiques ont accéléré la dégradation des aires protégées surtout dans les pays en voie de développement où les 
populations dépendent fortement des ressources forestières. La présente étude vise à évaluer l’impact de la gouvernance induite 

tendance des indicateurs de pression a été faite. Les résultats ont montré que le paysage de la RTBW/B s’est fortement dégradé 

disposer de données sur de longues périodes sur les aires protégées bénéficiaires afin de mieux appréhender les impacts des 
multiples projets et programmes sur leur intégrité écologique des aires protégées.

 Aires protégées, pressions anthropiques, Réserve Transfrontalière de Biosphère du W, Landsat, Bénin
 

Food and medicinal uses of Annona senegalensis Pers.: a country-wide assessment 
of traditional theoretical knowledge and actual uses in Benin, West Africa

Donhouedé J.C., Salako, K.V., Gandji K., Idohou R., Tohoun R., Hounkpèvi A., Ribeiro N., Ribeiro-Barros A.I., Glèlè Kakaï 
R., Assogbadjo A.E.

 

Background. The growing interest for more natural products in food and health industries has led to increasing research 

senegalensis and how each is related to factors such as age, sex, sociolinguistic group, and main activity in Benin republic.
Methods.

Results.

some potential uses of the species are still not valued. Sociolinguistic group and main activity, not age and sex, were the main 

Conclusions.
of A. senegalensis, while highlighting its most common uses, and the need to better valorize and sustainably manage the species.
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On opportunities and challenges to conserve the African baobab under present 

Assogba D., Idohou R., Chirwa P., Assogbadjo A.E.

 

African baobab  is an agroforestry species used by local people for many purposes such as food, 

This study aimed to assess the present-day distribution and forecast the probable impact of future climate, and provide 
sustainable management strategies for the species in Benin. Records of the species were gathered both from fieldwork and 
through available databases. Environmental data comprised both climatic and soil layers. We transferred the present-day 

for the species in the future across Benin. However, some protected areas are predicted not to effectively conserve the 
species in the future. We believe that both ex-situ and in-situ conservation measures will help to maintain the African 
baobab population in the future.

 Baobab, Habitat suitability, Modeling, Conservation
 

Performance of collaborative forest management on forest status and 
contribution to adjacent community livelihoods in Uganda

Boton D.M., Mensah S., Egeru A., Yamungu A.B.B., Houedegnon P., Namara B.

 

better planning in forest conservation. This study assessed the effectiveness of CFM on both forest status conditions and 

data on the species composition in the sites under CFM and Non-CFM. Also, interviews and focus group discussions were 
used to collect data on the socio-economic aspect of the adjacent local community. Forest species composition status 

livelihood, descriptive and inferential statistics were used. Results revealed that the two sites have low similarity with the CFM 
site having low species diversity compared to Non-CFM site. The size class distribution of the site under CFM shows stable 

to not be improved after the implementation of the CFM approach. Their income has considerably decreased because most 
of their activities were based on forest resources. We, therefore, argue that CFM approach should be updated and mixed with 
a top-down approach to improving forest status and local community livelihoods.

 Collaborative Forest Management, forest conditions, livelihoods, local community, species diversity
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Use and socio-economic values of Ricinodendron heudelotii
wild oil species in Benin

Hounsou-Dindin G., Gbedomon R.C., Salako K.V., Adomou A.C., Assogbadjo A.E., Glèlè Kakaï R.

Ricinodendron heudelotii

Currently, few people know about this oil, likely explaining its almost total absence in rural markets in Benin. The species 
is also neglected, as little scientific data is available on it in Benin, particularly regarding knowledge on its uses where 
it occurs. With the aim of filling this gap, ethnobotanical surveys were undertaken to assess the uses of the species, 
identify factors explaining the variation of its ethnobotanical value, and determine its availability and accessibility for local 

enumerated, of which six were for medicinal uses and one for cosmetic and handcraft respectively, and mainly based on 
its stem. The stem of R. heudelotii was mainly used for handcraft by Nagot and Holli socio-linguistic groups and mainly by 

R. heudelotii were absent in southern Benin, its kernel is mainly 
used for cosmetics and medicine by people from the Fon socio-linguistic group in this region. Field data suggest that the 
kernels and oil of R. heudelotii

its conservation and related knowledge.

 Commercial value, ethnobotanical value, phytodistrict, seed oil, kernel, use-value, West Africa
 

Welfare impacts of improved groundnut varieties adoption and food security 
implications in the semi-arid areas of West Africa

Lokossou J.C., Affognon H.D., Singbo A., Vabi M.B., Ogunbayo A., Tanzubil P., Segnon A.C., Muricho G., Desmae H., 
Ajeigbe H.

Food Security,  

process and a fixed-effects instrumental variable approach to estimate the impact on gross margins, household income, 

adoption history reveals that households that continuously adopted the improved groundnut varieties benefited more 

improved groundnut varieties for a single year. We conclude that improved groundnut varieties' adoption is a promising 
pathway for rural poverty alleviation and food security improvement. Hence, encouraging households to adopt improved 
groundnut varieties for consecutive years could help capitalize on income gains and contribute to raising households above 
the poverty threshold.
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Honfo S.H., Taboe H.B., Glèlè Kakaï R. 

Scientific African, 

identifiability problems in parameters’ estimation of complex compartmental models, this study considered a simple deterministic 

in the West African countries. We estimated some specific characteristics of the disease’s dynamics, such as its initial conditions, 
reproduction numbers, true peak and peak of the reported cases, with their corresponding times, final epidemic size and time-
varying attack ratio. Our findings revealed a relatively low proportion of susceptible individuals in the region and the different 

affected West Africa as in other regions. However, current control measures and standard operating procedures should be 
maintained over time to accelerate a decline in the observed trends of the pandemic.

 

Bayesian spatial modelling of malaria burden in two contrasted eco-

Damien B.G., Sode A.I., Bocossa D., Elanga-Ndille E., Aguemon B., Corbel V., Henry M., Glèlè Kakaï R., Remoué F.

 

children, the most vulnerable group. A better understanding of malaria’s spatial and age-dependent characteristics can 
help provide durable disease control and elimination. This study aimed to analyze the spatial distribution of 
falciparum malaria infection and disease among children under five years of age in Benin, West Africa. A cross-sectional 

infection and clinical cases was estimated according to age. A Bayesian spatial binomial model was used to estimate the 

 infection and clinical malaria cases were similar 

model prediction showed more heterogeneity in the south than in the north but a higher risk of malaria infection and clinical 

cases will make interventions more evidence-based by showing progress or a lack in malaria control.

 Malaria, Risk mapping, 
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Survival, Growth, and Productivity of Rhizophora racemosa Transplanted in 
Natural Ecosystems: Implications for Mangrove Restoration

Sinsin L.C.B., Salako K.V., Tohoun R.J., Glèlè Kakaï R.

Wetlands,  

Mangroves are coastal wetland ecosystems of tropical and subtropical regions. Water and substrate salinities are important 
drivers of their development and trajectories. Therefore, understanding how main mangrove species respond to salinity 
gradient when transplanted in natural environment is essential for their restoration. This study assessed the survival, 
growth, and productivity of Rhizophora racemosa seedlings in response to gradient of salinity. Seedlings were grown in 

and productivity of R. racemosa were mainly influenced not by the salinity under which the seedlings were raised in nursery 

sites, but root biomass and root weight ratio were higher on sites with higher salinity. Biomass was disproportionately 

period, ideally one month before the start of rainy season. This will not only allow seedlings to well establish their rooting 
system before rains start but also favour seedling growth, because of substrate salinity dilution by fresh water from rains 
and flows from uplands.

 

Predicting spatial variation in soil nitrogen for sustainable agricultural 
management in Benin

Gongnet E.E., Agbangba C.E., Affossogbe S.A.T., Glèlè Kakaï R.

Nitrogen plays an important role in plant nutrition and sustainable agriculture. The objective of this study was to assess the 

were due to low sampling density observed at the boundary. These results are important for rational management of 
nitrogen in fertilisation programmes in Benin.
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A generalized stochastic condensation mechanism for inducing 
underdispersion in count models

Tovissodé C.F., Glèlè Kakaï R.

Statistics,  

obtained by mixtures, compounding or randomly stopped sums. This work proposes a stochastic mechanism, termed 

distribution, which allows for both under- and equidispersion. An application on a dataset demonstrates the potential of the 
proposal to accommodate underdispersion in the analysis of real count data.

 

The co-management approach has positive impacts on mangrove 
conservation: evidence from the mono transboundary biosphere reserve 

Gnansounou S.C., Sagoe A.A., Mattah P.A.D., Salako K.V., Aheto D.W., Glèlè Kakaï R.

Wetlands Ecology and Management,  

Literature on conservation science has documented the increasing use of the co management approach to effectively 
conserve natural resources. Although some studies found the co-management approach as highly effective, others also 
reported some uncertainties associated with the use of this conservation approach. Using the mono transboundary 

co-management approach has lowered anthropogenic stressors to mangroves in the reserve. Under the co-management 

reduction of mangrove degradation in the study sites following the adoption of the co-management approach in the two 
countries. However, there are some challenges such as the financial support provision and regular community engagement 
which need to be thoroughly researched and addressed to achieve the sustainability of the positive impacts of the co-
management in the MTBR.

 Co-management, Habitat, Risk, Assessment, Mangroves, Mono transboundary biosphere reserve,  
West Africa
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Characteristics and sociocultural impacts of small pelagic fishing by migrant 
fishers in Benin, West Africa

Montcho S.A., Salako K.V., Chadare F.J., Gnansounou S.C., Sohou Z., Failler P., Glèlè Kakaï R., Assogbadjo A.E.

Small pelagic fish species contribute substantially to the food security and livelihoods of local communities in developing 

in the sector. This study assessed the characteristics and sociocultural impacts of the small pelagic fishery in Benin using 

are the two major groups of migrant fishers involved in small pelagic fishing in Benin. These fishers mostly use three 

migrant fishers, fishmongers constitute another important pillar of the value chain. Conflicts among migrant fishers in the 
sector in Benin are related to landing fees and fishing gears. We discuss the urgent need to give attention to the sector 
through quantitative research and law enforcement to ensure its sustainability.

scale fishing, value chain
 

Impacts du labour motorisé sur le sol et le rendement des cultures : revue 
critique

Dahou N.M., Zokpodo B.K.L., Glèlè Kakaï R.

 

of motorized plowing on the physical, chemical and biological properties of tropical soils and the development of crops. 
The methodology focuses on documentary research around key words: motorized tillage, tillage, soil degradation, soil 

summarize and compare the results. The results show that conventional tillage makes the soil less dense, less resistant to 
rooting and increases its porosity better than minimum tillage and direct seeding. The conventional technique effectively 
controls weeds but contributes to the decrease of chemical fertility and the low structural stability of the soil by reducing 
the rate of organic matter than other cultivation techniques. The results also indicate that plowing at a depth of between 

depths that maintain soil fertility and increase crops yields.

 depth, plowing, tropical soils, fertility, yield
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Household access to basic drinking water, sanitation and hygiene facilities: 

Gaffan N., Kpozèhouen A., Dégbey C., Glèlè Ahanhanzo Y., Glèlè Kakaï R., Salamon R.

 

household access to basic WASH services based on nationally representative data. Secondary analyses were run using the 

access to individual and combined basic WASH services. The characteristics of the household head and those related to 
the composition, wealth and environment of the household were independent variables. After a descriptive analysis of 
all study variables, multivariate logistic regression was performed to identify predictors of outcome variables. The study 

observed. The authors suggest a multifactorial approach that addresses the identified determinants.

 

Distribution and structural characterization of Balanites aegyptiaca
and Ricinodendron heudelotii

Hounsou-Dindin G., Idohou R., Donou Hounsode M.T., Adomou A.C., Assogbadjo A.E., Glèlè Kakaï R.

Tropical Ecology,  

Balanites aegyptiaca Ricinodendron heudelotii

B. aegyptiaca and R. heudelotii, respectively. 
The dendrometric, density, and diversity parameters were collected to characterize the stand structure of the species using 

 
B. aegyptiaca were exclusively found in the semi-arid zone of Benin. The tree-density increased northward with high value in East 

phytodistricts in gallery forest and wooded savannah. As for R. heudelotii, adults were found in sub-humid and humid zones 
with an aggregated spatial distribution. The tree-density of R. heudelotii was not significantly affected by phytodistricts and 

B. aegyptiaca and South 
R. heudelotii. The demographic pattern of these species revealed 

a low potential for regeneration and recruitment of individuals from low to high diameter classes as a result of anthropogenic 
pressures. These results demonstrate the need to intensify the domestication or assisted natural regeneration of these species 
in degraded areas to promote and ensure their sustainable exploitation.

 



51

Conservation conflict following a management shift in Pendjari National Park 

Janssens I., Bisthoven L.J., Rochette A., Glèlè Kakaï R., Akpona T.J.D., Dahdouh-Guebas F., Hugé J.

Biological Conservation,  

A common strategy to counteract global biodiversity loss is sustainable management of protected areas. However, 
as protection of nature sometimes conflicts with human livelihoods and involves stakeholders with different interests, 
conservation conflict is globally on the rise. These conflicts can hamper sustainable development, social equity and 
effective biodiversity conservation. Understanding perceptions of different stakeholders and mapping discourses is key 

conservation conflict was fueled in part by a shift from state-led collaborative management to a public-private partnership. 

Using Q methodology, we identified two distinct discourses among stakeholders. The first discourse, supported mainly 
by formally educated people with non-agricultural jobs, focuses on the limitation of anthropogenic activities in favor of 
biodiversity conservation. The second discourse is mostly supported by people with a lower education level and a direct 
dependency on the land. They agree there is a need for conservation but even more so for viable alternatives to ensure 
people's livelihoods. The identification of these discourses and their underlying drivers can be included into future decision-

methodology, Collaborative governance
 

Climate Change Reveals Contractions and Expansions in the Distribution of Suitable 

Manda L., Idohou R., Assogbadjo A.E., Agbangla C.

Frontiers in Conservation Science, 

Sustainable conservation of crop wild relatives is one of the pathways to securing global food security amid climate change 
threats to biodiversity. However, their conservation is partly limited by spatio-temporal distribution knowledge gaps mostly 
because they are not morphologically charismatic species to attract conservation attention. Therefore, to contribute to the 
conservation planning of crop wild relatives, this study assessed the present-day distribution and predicted the potential 

of the studied species. The study concludes that climate change will have both negative and positive effects on the habitat 
suitability distribution of Vigna crop wild relatives in Benin such that the use of the existing protected areas alone may not 

step towards the development of sustainable conservation strategies for Vigna crop wild relatives in Benin and West Africa.

 crop wild relatives, conservation biases, climate change, in situ conservation, biodiversity conservation
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Socio-economic characteristics of the fishing fleets operating in Benin,  
West Africa

Montcho S.A., Gnansounou C.S., Chadare F.J., Salako K.V., Sohou Z., Failler P., Assogbadjo A.E.

The fishery industry plays a paramount role in poverty alleviation, food security and job creation in Sub-Saharan Africa. 

face interviews and focus group discussions with informants identified using snowball and purposive sampling techniques. 

provides useful information for regional and global assessment of the fishery industry in the country

 Fisheries, fleets, short-term assessment, West Africa.
 

Inhomogeneous Poisson point process for species distribution modelling: relative 
performance of methods accounting for sampling bias and imperfect detection

Mugumaarhahama Y., Fandohan A.B., Mushagalusa A.C., Sode A.I., Glèlè Kakaï R.

Modeling Earth Systems and Environment, 

to account for detection errors related to sampling bias and imperfect detection that arise in them. Failure to do so could 

errors using simulated data. The results show that the accuracy and precision of estimates differ depending on models and 

This study demonstrates the low efficiency of accounting for sampling bias and imperfect detection based on presence-
only data alone. Analysing presence-only data in conjunction with point-count outperformed the other approaches, 

covariates. The acceptable accuracy and precision, the minimum number of sites to consider vary depending on species 

Since collecting high-quality data are very expensive, this study emphasizes the need to promote initiatives such as citizen 
science programs that aim to collect species occurrence data with as little bias as possible.
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Current knowledge and conservation perspectives of Boswellia dalzielii Hutch., 
an African frankincense tree

Sabo P., Salako K.V., Stephen J., Glèlè Kakaï R., Ouédraogo A.

 

Boswellia dalzielii Hutch. is a valuable West African native frankincense tree species. The stem bark has a high traditional 
medicinal value throughout its range. The resin has great economic potential even though it is little exploited in West Africa, 
making it one of the neglected and underutilized species. Current anthropogenic pressure on natural habitats coupled 
with climate change are serious threats to the species. As such, gathering and synthesizing existing information on the 
species are necessary for its sustainable management. Thus, this study aims to synthesize existing knowledge on B. 
dalzielii

medicinal uses identified. The species is widely distributed throughout sub-Sahel and Sudanian regions of Africa, typically 
occurring in low-density stands with populations concentrated in Burkina Faso, Cameroon, and Nigeria. However, natural 

value and regeneration concerns, research is urgently needed on the species population biology and ecology, its population 
genetics, effective propagation methods, and sustainable resin harvesting practices and management.

 

Combined effects of tree size and tapping techniques on resin production of 
Boswellia dalzielii Hutch., an African frankincense tree

Sabo P., Salako K.V., Glèlè Kakaï R., Ouédraogo A.

Trees,  

Boswellia dalzielii Hutch. is an African frankincense tree species with high medicinal and economic values mostly derived 

currently neglected and underutilized. This study aims to assess the species resin production in relationship to tree size, 
tapping technique, season, intensity, and frequency of harvesting in natural stands of Sudano-Sahelian zone of Burkina 

on longitudinal data were used for data analyses. All trees had exudated resin and the average resin yield per tree was 

and node tape gave the lowest resin production. Larger trees exuded higher quantity of resin. Higher tapping intensity and 

harvesting strategies for the sustainable management of B. dalzielii resources in West Africa.
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Mangrove ecosystem services, associated threats and implications for wellbeing 

Gnansounou S.C., Salako K.V., Sagoe A.A., Mattah P.A.D., Aheto D.W., Glèlè Kakaï R.

Sustainability,  

Mangroves are important coastal ecosystems, which deliver diverse and crucial services to humans. This study explored 
the diversity of mangrove ecosystem services, their associated threats as well as their contribution to livelihoods and 

service for mangroves in the reserve followed by supporting services, regulating services and cultural services. Change 
in water salinity, mangrove overharvesting and illegal, unreported and unregulated fishing were the three major threats 
to mangrove ecosystem services in the reserve. Most of the respondents indicated that the current flow of provisioning 
services, regulating services and cultural services does not sustain their wellbeing and livelihoods. However, the perception 
varied significantly across respondents’ gender, ethnical groups, educational background and country. Our study showed 
some similarities between the two countries but also highlighted important differences which can assist the sustainable 
management of mangroves in the MTBR.

 

Spatial distribution of goat breeds bred in Benin. International Journal of 
Biological and Chemical Science

Behingan M.B., Mama A., Houndonougbo P.V., Koudande D.O., Glèlè Kakaï R., Chrysostome C.A.A.M.

Characterization of local goat breeds is an important step for the development of its breeding. This characterization cannot be 
done without knowing the size and the spatial distribution of the existing breeds. Thus, this work was carried out to study the 

were subjected to semi-structured individual interviews. The data collected were the socio-demographic characteristics of 
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Assessment of the biodiversity of sacred forests in the Atlantic department in 
Southern Benin

Gnangle C.P., Abdou N., Zanvo M.S., Amagnidé G.A.Y.G., Kpindjo F., Mama V.J., Agbahungba G.A., Glèlè Kakaï R.

of plant biodiversity in the sacred forests of the Atlantic department in South Benin, a forest inventory was carried out in 

Structural parameters were compared between forests with analysis of variance tests. The results obtained show that the 

and T. scleroxylon were the main characteristic species of sacred forests. Although the structural features do not indicate an 
alarming degradation of these ecosystems, measures must be taken for their conservation. 

 

Distance function approaches for efficiency analysis of organic production 
units: a critical review

Ahlonsou C., Sodinou E., Glèlè Kakaï R.

Objectives: This review aims to make a comprehensive synthesis of distance function methods for the efficiency analysis of 
organic production units. 

Methodology and Results: The study reviewed and summarized the different approaches of distance functions applied in 

The selected papers were categorized based on study purpose and findings. Results showed a gap between the development 
of distance function methods and their usage in organic farming efficiency analysis. Four distance function methods were 

Conclusion and application of findings: Results indicate that distance functions are powerful tools in modelling multi-input and 
multi-output production technology for assessing organic farming efficiency. Future research should focus on these methods 
to deepen their understanding and applications. 
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Multi Environmental Evaluation of Vegetable Soybean for Adaptation and 
Stability in Benin

Ahomondji E.S., Agoyi E., Lokonon B.E., Agbahoungba S., Djanta M.K.A., Assogbadjo A.E., Sinsin B.

to formulate diets with numerous human health benefits. The crop is still novel in West Africa, but is making inroads in many 
countries of the region.  The objective of this study was to evaluate selected vegetable soybean varieties for agronomic 
performance and stability for fresh pod yield across Benin. Thirty-five vegetable soybean varieties were planted at three 

Benin. The study confirmed that vegetable soybean is well adapted to be grown in Benin and varieties  and 
Ashorowase are candidates for wide cultivation in the country. Also, grain soybean varieties  are 
well suited to produce vegetable soybean in Benin. 

  stability
 

Gongnet E.E., Agbangba C.E., Affossogbe S.A.T., Glèlè Kakaï R.

variance, suggesting an acidic soil. These results provide useful information for managing soil fertility to improve crop yields. 

 spatial distribution, Bayesian maximum entropy, pH, organic matter, geostatistics
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Effect of seed maturity and morphotype traits on seed germination of Lannea 
microcarpa in the dry Sudanian region of Benin

Goudegnon E.O., Salako K.V., Teka O., Gouwakinnou G.N., Gandji K., Tohoun R., Oumorou M., Sinsin B.

Bois et Forêts des Tropiques,  

Understanding the effect of seed size and maturity level on their germination capacity is essential to propagate a species 
effectively. This study assessed variations in seed germination of the indigenous fruit tree species Lannea macrocarpa in 

better germination rate than seeds from green-red and red-purple fruits. Considerable variation was also observed between 
individual trees, which suggests a potential genotype driving-force in seed germination capacity. Our findings suggest that 
seeds of intermediate size collected from green fruits perform best as regards germination. 

 Lannea macrocarpa, seed germination, maturity levels, morphological characteristics, morphotypes, 
Benin

 

Potential Geography and Conservation of Ipomoea beninensis, an Endangered 

Idohou R., Dassou H., Agounde G., Hounsou-Dindin G., Adomou A.C.

The endemic plant of Benin,  Akoègn, Lisowski and Sinsin, is threatened in its natural habitats. This study 
assesses the suitability of the current and future habitat for its conservation countrywide. Maxent models were run using 
records added to environmental variables under present and two climates. The results showed that the most suitable areas 

beninensis

population of the species. 

 conservation, climate changes, threatened taxa, West Africa
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Déterminants de l’abandon des foyers améliorés dans les systèmes de 
production du sel à Djègbadji, au Sud-Bénin

Padonou E.A., Totin E., Akakpo B.A., Gbenontin E., Kolawole M.A.

Website: http://www.slire.net

au Benin. Elle contribue à l’utilisation massive de la mangrove de la localité. La promotion des foyers améliorés à faible 

et Financiers, a été un échec du fait de non adoption de ces foyers par les producteurs. La présente étude a pour objectif 
d’identifier les principaux déterminants de l’abandon des foyers améliorés par les producteurs de sel, dans l’arrondissement 

chauffe pour la production de sel avec les différents foyers. Les résultats ont montré une différence significative entre les 

en termes de consommation en bois. La durée de cuisson, le groupe sociolinguistique, le sexe, l’âge et la résistance des 
matériaux de construction peuvent être considérés comme les déterminants majeurs qui influencent l’adoption des foyers de 

des projets d’introduction des foyers de production du sel dans le milieu d’étude. 

 

Ethnobotanical knowledge and conservation of Bombax costatum Pellegr. and 
Vuillet: an overexploited savanna tree species

Zerbo I., Salako K.V., Hounkpèvi A., Zozoda D., Glèlè Kakaï R., Thiombiano A.

offer. Such species are proned to overexploitation and improper management that may threaten their survival. Understanding 
local perception on their uses and conservation is essential to engage local communities in their sustainable management. This 
study presents the case-study of Bombax costatum
the diversity of uses of B. costatum
and examine their perceptions of the threats and conservation solutions for B. costatum

and Non-parametric models were used for data analysis. Ten plant parts of the species are used for nine use categories. 

petioles were used as food and fodder. Trunk bark, root and resin were used in medicine. Trunk and whole plant were used 
in handicraft, construction, culture, honey production and spirituality. The harvest of B. costatum plant parts for food uses 
varied cyclically. Ethnicity, age, education level and main activity were the most influencing sociodemographic factors for the 

B. costatum while also highlighting essential aspects to consider to 
successfully engage farmers for its sustainable management. 

 Local knowledge, Agroforestry, Threaten factor, Conservation solutions
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Folk taxonomical distinction between Irvingia gabonensis and I. wombolu 

Vihotogbé R., Avocèvou-Ayisso C., Djikpo R., Teka O., Sinsin B., Glèlè Kakaï R.

Biotechnology, Agronomy, Society and Environment,  

 and  produce edible kernels, with their fruit pulp tasting sweet and 
bitter, respectively. The overlap of their morphological and ecological traits creates taxonomic uncertainty.

Objectives. This study assessed the efficiency of folk classification system for the separation between and 
wombolu

in order to identify distinctive traits between both species. Field reconnaissance and confirmation test were used to identify  
 and trees, which were evaluated against ecological features in folk classification system.

Results. Variations existed within each species but were not botanically delimited. The folk classification system was mostly 
based on fruit pulp taste and some ecological traits. Old local residents only trusted fruit taste to separate these species. Only 
young Akposso men additionally considered ecology and leaf shape in classification. The reconnaissance survey confirmed 

 depended on environmental 
factors, while land use system and soil geomorphology significantly influenced the occurrence of .

Conclusions. Fruit pulp taste and flowering seasons were widely used to distinguish between species, while young men used 

is narrowing differences between  and . 

 

Impact of vegetation types on the floristic diversity, the availability and 
the ecological characteristics of five woody species stands used in the 
management of hypertension and diabetes in southern Burkina Faso

Compaoré S., Hounkpèvi A., Zerbo I., Belemnaba L., Salako K.V., Gbèmavo C., Ouedraogo S., Thiombiano A.

 

The use of modern drugs to manage hypertension and diabetes is enough expensive and requires constant monitoring of the 
patient due to the chronicity and complications of these diseases. Thus, the populations of southern Burkina Faso have opted 
for the use of plants, including Sclerocarya birrea Lannea acida A. 
Rich, Lannea microcarpa Balanites aegyptiaca
target species, the present study analyses the floristic diversity of the different vegetation types in which they occur, assesses 

was measured in each plot and its health status assessed. Results showed that species diversity varied significantly among 
Lannea 

microcarpa, Lannea acida, Sclerocarya birrea, and Balanites aegyptiaca

were weakly attacked in the fenced areas indicating that local people control these ecosystems. Fenced areas strategies appear 
to be alternative solutions to preserve stands of species that are a mostly high priority for populations. 
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Genetic diversity and population structure of a threatened tree species Afzelia 
africana Sm. ex Pers. among climatic zones for conservation challenges in 

Houehanou T.D., Prinz K., Koua D., Hellwig F., Ebou A., Gouwakinnou G., Assogbadjo A.E., Glele Kakaï R., Zézé A.

 

Afzelia africana

no information regarding population genetics is available to motivate the conservation of this tree species in Benin. This 
study was then carried out to assess the genetic diversity and population structure of A. afrcana from different zones by SSR 
markers analysis to infer conservation implications. Two hundred sixty-four split into twenty-six populations were sampled 

levels of genetic diversity were found over the three zones. Mean values of observed/expected heterozygosities ranged 

with the other zones. We observed a weak but statistically significant genetic differentiation among geographical zones 

observed pattern of population and genetic diversity by SSR loci offers useful insights to guide sustainable management and 
conservation decision of A. africana populations in different climatic zones of Benin.

 Conservation genetics, Afzelia Africana, SSR, Sustainable management, Benin
 

Current knowledge and future prospects on the declining Uvaria chamae P. 
Beauv in sub-Saharan Africa: A global systematic review for its sustainable 
management

Daï E.H., Houndonougbo J.S.H., Idohou R., Assogbadjo A.E., Glèlè Kakaï R.

 

Uvaria chamae

status and sustainable management strategies regarding the current overexploitation of the species’ fruits through traditional 
agroforestry systems. Here, we addressed a global systematic review of the current state of knowledge on several aspects 
of research of U. chamae
were identified based on the extensive bibliometric review of its sustainable management and conservation status over the 

review after deep scrutinization which were in line with several aspects of the conservation ecology and management of  
U. chamae

revealed critical knowledge gaps on U. chamae

the way for developing further long-term management programs of U. chamae in Africa.
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Contribution of local agrobiodiversity to complementary foods for 6 to 23 
months old children in southern rural Benin

Koukou E., Amoussa-Hounkpatin W., Savy M., Ntandou-Bouzitou G.D., Mitchodigni M.I., Bodjrènou F.S.U., Tovissode C.F., 
Termote C.

or wild foods that are potential sources of micronutrients. This paradox leads us to examine the role of local agrobiodiversity in 

the estimation of the consumed portions was used to collect dietary intake data. Semistructured questionnaires were used 
to collect socioeconomic and demographic data to explore factors driving agrobiodiversity food consumption, especially wild 
foods. Nonparametric analyses based on gamma distribution were performed to establish the effect of wild food consumption 
on vitamin A, calcium, iron, and zinc intakes. Conditional inference tree-classification models were performed to identify 

from wild species. The contributions of total local agrobiodiversity to nutrient intake of complementary foods was between 

significantly and positively with calcium and vitamin A intakes among children. Sociolinguistic factors such as ethnicity and 
religion of the household head were determinants of wild food consumption. These findings suggest that sensitization on 
the nutritional importance of the wild foods including socio-linguistic factors may be necessary to promote wild foods’ 
consumption. This could be a good strategy to promote healthy diets in local communities.

 agroecological zone, micronutrients, local biodiversity, wild food, healthy diets, Benin
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