INTERNATIONAL JOURNAL OF AGRICULTURE & BIOLOGY
ISSN Print: 1560-8530; ISSN Online: 1814-9596
24-0361/2025/33:330309

http://www.fspublishers.org

Full Length Article

Phenological Stage of the Destruction of Crops by Wild Animals Around
Mont Sangbé National Park, Western Cote d'Ivoire

Kouamé Christophe Koffi’**, Kouakou Hilaire Bohoussou'!, Kouakou Norbert Kouadio!, Kouakou Anselme
Brou® and Alex Beda*

'Department of Agronomy and Forestry Engineering, Université de Man, Cote d'Ivoire

*Department of Environment and Sustainable Development, Université de Man, Céte d'Ivoire

3Department of Agronomy and Forestry Engineering, Université de Man, Céte d'Ivoire

“Ivorian Office of Parks and Reserves, Ministry of Environment and Sustainable Development, Abidjan, Céte d'Ivoire

“For correspondence: christophe. koffi@univ-man.edu.ci

Received 20 August 2024, Accepted 23 September 2024, Published online 25 December 2024

Editor: Abdul Wahid
Abstract

Cote d'Tvoire is a West African country with a wealth of important forest resources. Protected areas have been created in the
country to protect some flora and fauna. People living near protected areas tend to grow in them, resulting in conflicts between
humans and animals. The animals destroy crop fields at different phenological stages of development. However, there is little
scientific information on this phenomenon in protected areas. To address this problem, a study was carried out to find out the
phenological stage of the destruction of crops by wild animals around Mont Sangbé National Park in Céte d'Ivoire. The study
surveyed 120 farmers in three villages near the park to determine the frequency of damage to the crops by animals. The
Generalized Linear Model (GLM) was used to fine the relationship between plant destruction and destructive animals. The
study identified 26 crop pests, 17 of which caused damage. These pests threatened 16 crops, and eight were likely to be
destroyed. Crop damage occurred in all stages of development, from seedling emergence to fruit production, but mainly during
fruit production. These findings are important to policymakers and practitioners to guide the design of crop protection
measures in protected areas. Furthermore, these results may have broader implications for the development of predictive
models for interactions between humans and wildlife.
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effects on the economy, society, culture, wildlife
conservation, and the environment at large (Distefano

Introduction

Protected areas are established to conserve diverse flora
and fauna, often at risk of extinction. These areas are
renowned for their rich biodiversity. In Coéte d'Ivoire, for
example, Mont Sangbe National Park is home to 69 species
of mammals (OIPR 2011) and 370 species of birds, some
of which are classified as threatened on the [IUCN Red List
(Lauginie 2007). Communities residing near these
protected areas interact with local wildlife, which can lead
to human-wildlife conflict.

There is a growing awareness of the significance of
wildlife-human interactions, leading to many conservation
organizations to prioritize this aspect (Osborn and Parker
2003; Madden 2004; Peterson et al. 2010; Hoare 2012).
Human-wildlife conflict refers to situations in which
wildlife negatively impacts humans and vice versa
(Draheim et al. 2015). These interactions have adverse

2005; Dickman 2010; Mekonen 2020). Such conflicts
commonly arise in the vicinity of protected areas (Parker et
al. 2007), especially affecting communities near these areas
(Mekonen 2020). Animals can damage human habitats and
pose risks to individuals (Huaping et al. 2019). However,
the majority of conflicts stem from the destruction of crops
by wildlife (Hill 2017; Moumbock et al. 2020; Tamrat et
al. 2020). Wildlife feeding habits are influenced by
proximity to agricultural land (Moumbock et al. 2020). For
instance, elephants may ravage village farms when their
habitat is encroached on by agriculture (O’Connell-
Rodwell et al. 2000; Osborn and Parker 2003; Naughton-
Treves and Treves 2005).

Agricultural practices in close proximity to protected
areas lead to conflicts between humans and wildlife (Bulte
and Rondeau, 2007). With a growing population
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increasingly dependent on agriculture for sustenance and
economic stability (Cervantes-Godoy et al. 2014), the
demand for natural and biological resources is increasing
(Mehring et al. 2020). Overexploitation and scarcity of
arable land lead to soil fertility depletion, prompting
farmers to encroach on protected areas where the land
remains fertile. This encroachment diminishes the living
space of wildlife and fragments their habitats, forcing them
to damage crops (King and Powell 2007), thereby
endangering the survival of numerous species, particularly
those facing the risk of extinction (Cromsigt et al. 2013).
Consequently, in response to crop damage, humans often
resort to killing wildlife.

There are several factors that influence the
consumption of crops by wildlife. The stage of crop
development plays a crucial role in the probability that
herbivores cause damage (Gross et al. 2018). African
farmers often lack modern protection methods, such as
complete fencing and greenhouses, leaving crops
vulnerable to wildlife attacks at any time. The stage of
development of crops also affects their susceptibility.
Farmers often attribute damage to a specific animal based
on the tracks left behind, although scientific evidence is
limited. It is essential to understand the impact of different
stages of growth on the vulnerability of crops to herbivores
to develop effective protection strategies, especially in the
management of human-wildlife conflict near national parks
where humans and animals co-exist (Gross et al. 2018).

The objective of this research was to provide crucial
information on the impact of wildlife near Mont Sangbé
National Park (MSNP) in Céte d’Ivoire on crop fields and
identify the specific animals responsible for crop damage
and the stage of crop development in which attacks occur.

Materials and Methods
Study area

The research was carried out in three villages surrounding
the Mont Sangbé National Park (MSNP) in western Cote
d'Ivoire: Tould, Sorotonan, and Kokialo (Fig. 1). MSNP,
which spans 95,000 ha, is located between latitudes 7°51' —
8°10' north and longitudes 7°03"' — 7°23" west. It derives its
name from Mount Sangbé, which stands at an altitude of
1052 m. The diverse vegetation of the park includes dense
forests, open forests, and gallery forests. This botanical
wealth has placed the MSNP as a haven for numerous
endangered animal species, thus serving as a significant
biodiversity reserve (Lauginie 2007). The Mahouka and
Toura are the main ethnic groups doing agriculture in the
region. They cultivate rice (Oryza sativa L.), maize (Zea
mays L.), cassava (Manihot esculenta Crantz), peanut
(Arachis  hypogaea 1.), cashew nuts (Anacardium
occidentale L.), coffee (Coffea canephora Pierre ex A.
Froehner), and cocoa (Theobroma cacao L.) are recognized
for their dedication and agricultural expertise.

Data collection

Data were collected between February and April 2022. In
each village, 40 households were randomly selected,
totaling 120 households. Three interviewers and three local
translators, fluent in local and French languages, were
assigned to each village. During the interviews, participants
had the option to speak in French or their local language. If
the head of the household and the spouse were present, the
interview was conducted with both; otherwise, it was
conducted with one of them. The following three key
questions were made in order to accurately identify the
phenological stages of crop damage by wild herbivores:

1. What crops are susceptible to damage from wild
herbivores?

2. Which wild herbivore species commonly cause crop
damage?

3. In what stages of development are crops most susceptible
to damage by wild herbivores?

Throughout the surveys, local populations identified
several plants that are prone to damage. These plants are
commonly grown in Cote d'Ivoire, and the communities
refer to them using their local names or in French. The
OIPR ecologists who participated in the surveys assisted in
identifying the plants referred to by their local names.

The respondents provided the names of the animal
species that cause damage to their crops in French or their
local languages. OIPR ecologists helped us identify the
animals mentioned in the local languages. Collaborating
with the participants, we confirmed the identity of the
animal species based on the morphological description
guides of Kingdon et al. (2013); Hilary Fry and Keith
(2020), Urban et al. (2020); Kingdon ef al. (2024); Kingdon
and Happold (2024). Thanks to these guides, we were able
to scientifically identify the species involved in the damage.

Our study classified the phenological stages into three
distinct phases: seedling stage, which includes germination;
the leaf development stage, which includes flowering; and
the fruiting stage, which corresponds to fruit growth and
maturation.

Statistical analysis

Descriptive statistics were used to evaluate the frequency of
herbivore raids in fields, identify the most affected stage of
plant growth, and determine the responsible animal species.
The frequency of the attack was quantified by the number of
reports of crop attacks by wild herbivores. We specifically
focused on crops reported by at least 10 households as being
affected. The frequency of attacks per crop represented the
number of herbivores identified as attackers for the damaged
crops. We only considered animals mentioned at least 10
times for damaged crops. The stage of growth in which the
crop was consumed was classified according to the number
of reports indicating whether destruction occurred during
germination, leaf growth, or fruiting.
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To analyze the impact of crop growth phases on crop
consumption by animals, we employed a generalized linear
model (GLM) with a Poisson distribution and a log link
function. The growth phase served as an explanatory
variable, while the frequency of crop consumption by
animals during this phase was the response variable. Before
conducting the GLM, we performed normality tests, which
indicated a normal distribution of the data. Our assumption
was that the animals did not uniformly damage crops, some
targeting seeds during germination, others affecting stems
and leaves during development, and some impacting fruits
after fruiting. GLM analysis was conducted using R version
4.2.0 (R Core Team 2022).

Results
Most frequent crop raided

Results indicated that all 120 participants had experienced
crop damage from wild herbivores. Wild herbivores damaged
16 different types of crops from 11 different families of
vascular plants. Among these, eight crops were repeatedly
mentioned as the most attacked (Christophe et al. 2024).

According to Fig. 2, the crops most frequently
attacked included three cash crops and five food crops. It
should be noted that some cash crops suffered significant
damage from wildlife. Cashew, cocoa, and coffee were the
most affected, with cashew being the most affected in the
Anacardiaceae family. Cocoa, from the Malvaceae family,
and coffee, from the Rubiaceae family, ranked second and
third, respectively, among the most affected crops.

The most commonly targeted food crops were rice,
maize, cassava, peanut and yam (Dioscorea sp.), which belong
to the Poaceae, Euphorbiaceae, Fabaceae, and Dioscoreaceae
families, respectively (Christophe et al. 2024).

Most frequent crop raiders

The villagers identified 26 species of wild animals responsible
for damaging agricultural crops, which were classified into
two groups: 21 mammals and 5 birds, belonging to ten orders.
Among the 120 observations recorded, 17 wild herbivores
representing seven different orders were reported more than
ten times, designating them as the most common pests (Fig. 3).
These data further revealed that certain animals, such as
rodents, primates, passerines, and gallinaceous birds, are more
likely to cause damage and farmers frequently mention them
as the main crop pests.

Rodents such as the grass cutter (Thryonomys
swinderianus; Temminck 1827) and the green-bush squirrel
(Paraxerus poensis; A. Smith 1830) were frequently cited
as major crop pests by farmers. Similarly, primates,
particularly the patas monkey (Erythrocebus patas;
Schreber 1774), were known to cause considerable damage
and were often cited by farmers as among the most
destructive. Regarding birds, galliformes, such as the

Map of the study area
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double-spurred  francolin  (Francolinus  bicalcaratus;
Linnaeus 1766) were commonly cited for the significant
damage they cause in rice, maize, and cashew nut fields.
Passeriformes were responsible for significant damage in
rice fields, with the red-headed quelea (Quelea erythrops;
Hartlaub 1848) being the most incriminated by farmers.
These birds pose a major problem in rice fields and farmers
are struggling to find effective methods to control them
(Christophe et al. 2024).
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Growth stages of the crops raided

Fig. 4 illustrates that crops surrounding the MSNP are
particularly susceptible to damage during various growth
phases, especially during leaf development and fruiting.
During the fruiting stage, the primary culprits that cause
damage, in order of importance, were grass cutter, patas
monkey, red-headed quelea, and green-bush squirrel. Grass
cutter mainly cause havoc in rice, cassava tubers and maize.
Patas monkey primarily inflicted damage on cashew and
maize plantations. Red-headed quelea mainly targeted rice
fields, while green-bush squirrel mainly attacked cocoa and
cashew nut plantations.

During the leaf growth stage of cultivated plants, the
main pests, in order were grass cutter, red-headed quelea,
and patas monkey. Grass cutter mainly attacked rice and
then maize. Red-headed quelea concentrated on the leaves
of rice. Patas monkey targets first rice and then cashew.
During the sowing phase, crops are also attacked by wild
animals, although less frequently than during fruiting or leaf
development. Seedlings were predominantly threatened by
birds, particularly red-headed quelea and double-spurred
francolin, which attacked the young shoots of rice.

Influence of crop raiders on seedlings

Three bird species i.e., the red-headed quelea, the
double-spurred francolin, and the helmeted guineafowl
(Numida meleagris; Linnaeus 1758) significantly (P < 0.05)
impacted the sowing of peasant crops (Table 1). These birds
tended to consume seeds after sowing, affecting their
germination, and also fed on emerging young shoots. A
larger population of these birds increased the risk of
destroying seedlings. Furthermore, a mammal species, the
northern giant pouched rat (Cricetomys gambianus;
Waterhouse 1840), was found to cause significant (P < 0.05)
damage to seedlings. The incidence rate ratios (IRR) of these
species were greater than 1, indicating a higher probability of
causing significant damage to crop at the sowing stage
compared to other animals (Christophe ef al. 2024).

Influence of crop raiders on leaf development

There were four animal species with IRR greater than 1
during the leaf development phase of crops (Table 2).
This suggests a higher likelihood of significant damage
from these species compared to others. The species were
the patas monkey and the grass cutter, both mammals, the
African buffalo (Syncerus caffer brachyceros; Gray
1837), a bovid, and the red-headed quelea, a bird. Their
presence was strongly related to observed crop damage
during the vegetative phase (p < 0.05), with a greater
presence leading to more attacks on crops during leaf
development. These species were recognized to cause
substantial damage to leaves and stems during this phase
(Christophe et al. 2024).

Table 1: GLM regression results of the influence of animals on

seedlings

Characteristic IRR'  95%CI' p-value

C. gambianus 1.53 1.19,1.93 <0.001 r
C. sabaeus 1.63 0.44,4.88 04

E. helvum 1.63 0.26, 5.44 0.5

E. patas 1.34 0.71,2.35 0.3

F. bicalcaratus 1.41 1.20, 1.64 <0.001 -
H. cristata 1.77 0.29, 5.81 04

L. victoriae 1.34 0.79,2.01 0.2

N. meleagris 1.67 0.97,2.71 0.049 *
N. pygmaeus 1.62 0.26,5.32 0.5

P. africanus 1.69 0.28,5.38 0.5

P. maxwellii 1.69 0.28,5.38 0.5

P. poensis 1.69 0.28,5.38 0.5

P. porcus 1.88 0.42,6.10 0.3

Q. erythrops 1.48 1.09, 2.02 0.013 *
S. ¢. brachyceros 1.69 0.28,5.38 0.5

T. swinderianus 1.62 0.26,5.32 0.5

X. erythropus 1.54 1.28,1.83 <0.001 -

'IRR = Incidence Rate Ratio, CI = Confidence Interval
Signif. codes: 0 “****0.001 “*** 0.01°** 0.05 > 0.1°* 1

Table 2: GLM regression results of the influence of animals on

Rice

leaf development
Characteristic IRR! 95% CI! p-value
C.gambianus 1.37 0.22,4.51 0.7
C.sabaeus 1.37 0.22,4.51 0.7
E.helvum 2.74 0.81, 6.90 0.058
E.patas 1.42 1.20, 1.69 <0.001 -
F.bicalcaratus 1.37 0.22,4.51 0.7
H.cristata 1.37 0.22,4.51 0.7
L.victoriae 1.44 0.79,2.43 0.2
N.meleagris 1.37 0.22,4.51 0.7
N.pygmaeus 1.37 0.22,4.51 0.7
P.africanus 1.14 0.62,2.00 0.7
P.maxwellii 1.40 0.71,2.54 0.3
P.poensis 1.20 0.42,2.70 0.7
P.porcus 1.54 0.64,3.24 0.3
Q.erythrops 1.41 1.03, 1.96 0.036 -
S.c.brachyceros 1.38 1.00, 1.85 0.039 "
T.swinderianus 1.34 1.06, 1.69 0.014 *
Xerythropus 1.39 0.84,2.18 0.2
IRR = Incidence Rate Ratio, CI = Confidence Interval
Signif. codes: 0 “****0.001 “***0.01‘** 0.05 > 0.1°" 1
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Fig. 4: Crop damage according to the growth stage of plants

Influence of crop raiders on fruiting

The results of the regression analysis indicate that the
fruiting phase was the most affected by pests, and most

4
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animals contributed significantly to crop damage during this
period. Specifically, seven animals, including six mammals
and one bird, had IRR > 1 during this phase, highlighting
their significant involvement in crop damage (p < 0.05). The
mammals implicated were the straw-colored fruit bat
(Eidolon helvum Kerr 1792), the African buffalo, the grass
cutter, the green-bush squirrel, the warthog (Phacochoerus
africanus  Gmelin  1788), and the patas monkey.
Furthermore, the red-headed quelea, a bird, caused the most
destruction during the fruiting period (Table 3).

Discussion

Wildlife-induced crop damage is a major concern in the
MSNP area. Every farmer we consulted confirmed that their
crops were damaged by wildlife. In this context Angela et
al. (2014) noted that wildlife damages the majority of farms
in forest reserves. Furthermore, a study conducted near the
Lake Piso Reserve in Liberia showed an increase in crop
attacks, which weakened community support for
biodiversity conservation (Gbeaduh et al. 2018).

In this research, we have identified a total of 26 species
of wildlife that threaten agriculture around MSNP, 14 of
which are a serious threat. It should be noted that various
wild animals are known to damage crops on farms adjacent
to the MSNP. Previous studies in other natural reserves, such
as Mount Cameroon National Park and Mole National Park
in Ghana, have reported similar findings (Attia ef al. 2018;
Wiafe 2019). Here we have observed that wildlife selectively
targeted specific crops based on their stage of development.
For example, species such as grass cutter and red-headed
quelea are drawn to rice fields, while patas monkey and
green-bush squirrel often target cashew nut plantations.
These observations support Hill (2017) findings, which
suggest that crop attacks depend on the type of plant and its
degree of maturity. Furthermore, Mamo et al. (2021)
demonstrated that wildlife can significantly impact various
crop growth stages. In their research in the southern forests
of Ethiopia, they noted that wildlife attacks occur throughout
the stages of crop development (Mamo ef al. 2021).

Our research indicated that wild animals attack crops
predominantly during the fruiting stage, which is consistent
with the findings of various studies. For example, Assogba
et al. (2019) observed that wildlife damage to crops was
more prevalent during this stage near the W National Park
in Benin. Similarly, Marchal and Hill (2009) observed an
increase in crop attacks during fruiting in North Sumatra,
Indonesia, and Thapa (2010) reported similar observations
in Bardia National Park in Nepal.

Conclusion

Wild animals were found to cause considerable damage
to crop in the farmlands surrounding the MSNP. More
than 20 mammal and bird species were responsible for
causing extensive damage to local farmers' fields.

Table 3: GLM regression results of the influence of animals on
plant fruiting

Characteristic IRR! 95% CI'

p-value
C.gambianus 1.15 091,143 0.2
C.sabaeus 1.10 0.79, 1.50 0.6
E.helvum 1.23 1.00, 1.51 0.047
E.patas 1.22 1.12,1.33 <0.001
F.bicalcaratus 1.26 0.52,2.73 0.6
H.cristata 1.17 0.97,1.41 0.10
L.victoriae 1.25 0.71,2.07 04
N.meleagris 0.79 0.13,2.53 0.7
N.pygmaeus 1.14 0.28,3.03 0.8
P.africanus 1.23 1.04,1.46 0.016
P.maxwellii 1.16 0.80, 1.63 04
P.poensis 1.19 1.06, 1.34 0.004
P.porcus 1.20 0.98,1.45 0.067
Q.erythrops 1.28 1.03, 1.60 0.029
S.c.brachyceros 1.25 1.02, 1.50 0.025
T.swinderianus 1.18 1.04,1.35 0.010
Xerythropus 1.23 0.99, 1.52 0.056

'IRR = Incidence Rate Ratio, CI = Confidence Interval
Signif. codes: 0 “***70.001 “*** 0.01** 0.05 > 0.1°” 1

Moreover, these animals mainly targeted crops during the
fruiting phase. Notably, not all crops were equally affected
on the edge of the forest reserve. Understanding the
relationship between crop life cycles and crop raiders can
aid in planning agricultural development around forest
reserves. These findings are useful to policymakers and
practitioners in designing crop protection measures around
protected areas.

Acknowledgments

Not applicable.

Authors' Contributions

KKC, BKH, and KKN designed the study; KKC, BKH,
KKN, BKA, and BA performed field work and collected
data; KKC, BKH, KKN, BKA, and BA analyzed data and
drafted the manuscript. All authors read and approved the
final manuscript.

Conflicts of Interest

The authors declare that they have no conflict of interest.

Data Availability

Data presented in this study will be available on a fair
request to the corresponding author.

Ethics Approval
Not applicable to this paper.
Funding Source

This research was funded by the support fund of the
5



Christophe et al. / Intl J Agric Biol, Vol 33, 2025

Ministry of Higher Education and Scientific Research in
Cote d'Ivoire.

References

Angela M, N Julius, N Janemary, R Eivin (2014). The impact of crop
raiding by wild animals in communities surrounding the Serengeti
National Park, Tanzania. Intl J Biodivers Conserv 6:637-646

Assogba C-G, SG Nago, N Issaka (2019). Stratégies Paysannes de Lutte
Contre les Attaques des Singes sur les Cultures a Kandi en
Périphérie du Parc Natl du W 23:117-132

Attia T, M Tchamba, T Forbuzie, TE Angwafo, M Chuo (2018). Human
wildlife conflict: Causes, consequences and management strategies
in Mount Cameroon National Park South West Region, Cameroon.
Intl J For Anim Fish Res 2:34-49

Bulte E, D Rondeau (2007). Compensation for wildlife damages: Habitat
conversion, species preservation and local welfare. J Environ Econ
Manage 54:311-322

Cervantes-Godoy D, J Dewbre, CJ Amegnaglo, YY Soglo, AF Akpa, M
Bickel, S Sanyang, S Ly, J Kuiseu, S Ama (2014). The future of food
and agriculture : Trends and challenges. Technical Report. FAO
United Nations, Rome, Italy

Christophe KK, KH Bohoussou, KN Kouadio, KA Brou, A Beda (2024).
Dataset on crop damage caused by wild animals in protected areas.
https://doi.org/10.5281/zenodo.13765593

Cromsigt JP, DP Kuijper, M Adam, RL Beschta, M Churski, A Eycott, GI
Kerley, A Mysterud, K Schmidt, K West (2013). Hunting for fear:
Innovating management of human-wildlife conflicts. J Appl Ecol
50:544-549

Dickman AJ (2010). Complexities of conflict: The importance of
considering social factors for effectively resolving human-wildlife
conflict. Anim Conserv 13:458-466

Distefano E (2005). Human-Wildlife Conflict Worldwide: Collection of
Case Studies, Analysis of Management Strategies and Good
Practices. FAO, Rome Italy

Draheim MM, F Madden, J-B McCarthy, EC Parsons (2015). Human-
wildlife Conflict: Complexity in the Marine Environment. Oxford
University Press, USA

Gbeaduh J, M Varney, B Freeman, M Molokwu-Odozi (2018).
Conservation status of the endangered Pygmy Hippopotamus
choeropsis liberiensis in Sapo National Park. Proc of the 5"
European Congress of Conservation Biology. Jyvaskyld, Finland

Gross EM, BP Lahkar, N Subedi, VR Nyirenda, LL Lichtenfeld, O Jakoby
(2018). Seasonality, crop type and crop phenology influence crop
damage by wildlife herbivores in Africa and Asia. Biodivers Conserv
27:2029-2050

Hilary Fry C, S Keith (2020). The Birds of Africa, Vol. 7. Bloomsbury
Publishing, London, UK

Hill C (2017). Crop raiding. In: The International Encyclopedia of
Primatology, pp:1-5. Oxford Brookes University, Oxford, UK

Hoare R (2012). Lessons from 15 years of human-elephant conflict
mitigation: Management considerations involving biological,
physical and governance issues in Africa. Pachyderm 51:60-74

Huaping L, D Mojo, C Fu, G Wang, E Kanga, A Oduor, L Zhang (2019).
Patterns of human-wildlife conflict and management implications in
Kenya: A national perspective. Hum Dimens Wildl 25:121-135

King CM, RA Powell (2007). Adjustable living spaces. In: The Natural
History of Weasels and Stoats: Ecology, Behavior, and Management.
King CM, RA Powell, C Powell (Eds.). Oxford University Press,
Oxford, UK

Kingdon J, T Butynski, J Kalina (2024). Mammals of Afiica, Vol. 2.
Bloomsbury Publishing, London, UK

Kingdon J, D Happold (2024). Mammals of Afiica, Vol. 3. Bloomsbury
Publishing, London, UK

Kingdon J, D Happold, T Butynski, M Hoffmann, M Happold, J Kalina
(2013). Mammals of Africa, Vol. 3. Bloomsbury Publishing, London,
UK

Lauginie F (2007). Conservation de la Nature et Aires Protégées en Cote
d’Ivoire. NEl/Hachette et Afrique Nature, Cote d’Ivoire

Madden F (2004). Creating coexistence between humans and wildlife:
Global perspectives on local efforts to address human—wildlife
conflict. Hum Dimens Wildl 9:247-257

Mamo A, D Lemessa, OH Diriba, D Hunde (2021). Pattern of crop raiding
by wild large mammals and the resultant impacts vary with distances
from forests in Southwest Ethiopia. Ecol Evol 11:3203-3209

Marchal V, C Hill (2009). Primate crop-raiding: A study of local
perceptions in four villages in North Sumatra, Indonesia. Primate
Conserv 24:107-116

Mehring M, N Mehlhaus, E Ott, D Hummel (2020). A systematic review of
biodiversity and demographic change: A misinterpreted relationship?
Ambio 49:1297-1312

Mekonen S (2020). Coexistence between human and wildlife: The
nature, causes and mitigations of human wildlife conflict around
Bale Mountains National Park, Southeast Ethiopia. BMC Ecol
20:51

Moumbock EMA, MJY Ngaba, ML Martial (2020). Etats des lieux et
perspectives d’atténuation des conflits homme-faune: Cas de la partie
Sud-Ouest de la réserve de faune du Dja (Cameroun). Intl J Innov
Appl Stud 29:650-660

Naughton-Treves L, A Treves (2005). Socio-ecological factors shaping
local support for wildlife: Crop-raiding by elephants and other.
People Wildl Conflict Co-exist 9:252

O’Connell-Rodwell CE, T Rodwell, M Rice, LA Hart (2000). Living with
the modemn conservation paradigm: Can agricultural communities
co-exist with elephants? A five-year case study in East Caprivi,
Namibia. Biol Conserv 93:381-391

OIPR (2011). Grands Dossiers. MINEDD MAG/N°001- Juin 2011-
Décembre 2011, Cote d'Tvoire

Osborn FV, GE Parker (2003). Towards an integrated approach for
reducing the conflict between elephants and people: A review of
current research. Oryx 37:80-84

Parker GE, FV Osborn, RE Hoarse, LS Niskanen (2007). Human-elephant
Conflict Mitigation: A Training Course for Community-based
Approaches in Africa (Participant’s Manual). Elephant Pepper
Development Trust, Livingstone, Zambia and IUCN/SSC AfESG,
Nairobi, Kenya

Peterson MN, JL Birckhead, K Leong, MJ Peterson, TR Peterson (2010).
Rearticulating the myth of human-wildlife conflict. Conserv Lett
3:74-82

Tamrat M, A Atickem, D Tsegaye, N Nguyen, A Bekele, P Evangelista, PJ
Fashing, NC Stenseth (2020). Human-wildlife conflict and
coexistence: A case study from Senkele Swayne’s Hartebeest
Sanctuary in Ethiopia. Wildl Biol 2020:w1b.00712

Thapa S (2010). Effectiveness of crop protection methods against wildlife
damage: A case study of two villages at Bardia National Park, Nepal.
Crop Prot 29:1297-1304

Urban EK, C Hilary Fry, S Keith (2020). The Birds of Afiica, Vol. 2.
Bloomsbury Publishing, London, UK

Wiafe E (2019). Primates crop raiding situation on farmlands adjacent
to South-West of Mole National Park, Ghana. Ghana J Sci
54:58-67



