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ABSTRACT

Understanding local populations’ perception is essential to developing effective policies for the sustainable
management of ecosystems. The Baya River is an aquatic ecosystem whose waters are currently overgrown with large
clumps of invasive aquatic plants. To address this ecological problem, this study set out to analyze the perceptions of
riverside communities regarding the issue of invasive aquatic plants clogging the surface of the Baya River. To carry out
the study, a survey was conducted among residents of three communities along the river. The profiles of the
respondents and the percentages of responses regarding the issue of invasive aquatic plants were analyzed. The results
revealed that the Baya River is a vital water resource for the residents of Koun-fao, Kouakoukrakro, and Koun-ahounzi,
as nearly 61% of those surveyed use water from the river for various purposes. However, nearly half of the respondents
(47%) are unaware of the impacts that invasive aquatic plants can have on the river’s water body. The surveyed
populations report that they never undertake collective action to combat these plants. Consequently, the issue of
invasive aquatic plants should be the subject of awareness campaigns targeting communities and local public
authorities to foster a greater understanding of the need for sustainable control of these harmful plants.
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1 INTRODUCTION

An invasive plant is a non-native plant species that, after overcoming the natural barriers to its spread and benefiting
from a competitive advantage, is able to rapidly colonize new habitats and become dominant there [1]. Today, changes
in land use due to human activities favor the establishment, abundance, and proliferation of invasive plants [2].
Unfortunately, the spread of these invasive plants represents one of the main threats to biodiversity on a global scale
[3]- According to [4], the invasion of exotic plants has become a major concern because it disrupts aquatic ecosystems,
which play a crucial role as reservoirs of biodiversity and essential sources of food and income for many human
populations. Indeed, invasive aquatic plants generate considerable economic costs both globally and in Africa. Between
1975 and 2020, losses related to their proliferation exceeded 32 billion dollars [5]. According to these authors, these
species disrupt ecosystem integrity by limiting biodiversity, obstructing waterways, and increasing the risk of flooding.

In Africa, agricultural losses due to invasive aquatic plants amount to approximately 3.6 trillion dollars each year, which
is 1.5 times the continent’s combined Gross Domestic Product (GDP) [6]. Given all these impacts associated with invasive
aquatic plants, several management measures have been adopted to better preserve the integrity of aquatic ecosystems.
These measures are based on integrated approaches combining biological, mechanical, and chemical techniques [7].
Furthermore, the active involvement of local communities plays a key role in ensuring the effectiveness of interventions
and preventing the accidental reintroduction of these species [8]. These authors also emphasized that the synergy
between technological innovation and local knowledge contributes to more effective and sustainable management of
invasive aquatic plants. In West Africa, particularly in Cote d’Ivoire, most aquatic environments are overrun by invasive
aquatic plants that have harmful ecological effects [9]. Among the most prolific species are Eichhornia crassipes and
Pistia stratiotes, which form vast floating mats on the surface of water bodies, thereby disrupting photosynthesis in
native aquatic species [10]. These same authors also pointed out that other species, such as Echinochloa pyramidalis and
Nelumbo nucifera, contribute to the silting up of water bodies and their gradual drying up, thereby altering hydrological
dynamics. As a result, it is urgent to implement management measures to restore and preserve the integrity of aquatic
ecosystems.

In the northeastern part of the country, on the outskirts of the town of Koun-fao, flows the Baya River, a tributary of the
Comoé River. This waterway is currently heavily infested with invasive aquatic plants. Given the potential loss of
ecosystem services provided by this river due to the proliferation of invasive plants, it has become urgent to clear the
water’s surface of these aquatic plants. It bears repeating that more effective and sustainable control of invasive aquatic
plants requires the active involvement of local communities. However, there is currently no understanding of how
riverside communities perceive the problem of aquatic plants proliferating on the surface of the Baya River. Therefore,
this study addresses the key concern of determining the level of knowledge among riverside communities regarding the
impact of invasive aquatic plants and their degree of involvement in controlling these harmful plants. The study’s overall
objective is to analyze the perceptions of residents regarding the phenomenon of invasive aquatic plants clogging the
surface of the Baya River. Specifically, the study aims to assess the level of knowledge among residents regarding
invasive aquatic plants and their impacts, as well as the extent of their involvement in combating these invasive plants.

2 METHODOLOGY

2.1 Study area

The Baya River flows through the subprefecture of Koun-fao, located in northeastern Céte d’Ivoire in the Gontougo
region. The Baya River flows specifically near the town of Koun-fao, making it an integral part of the river’s watershed
(Figure 1). In the region, the rainy season generally extends from June to October with heavy rainfall, particularly
intense between June and September, while the dry season lasts from November to May, characterized by a sharp
decrease in precipitation [11]. Due to human activities, part of the riparian vegetation along the waterways has been
replaced by agricultural crops and plantations, notably cashews, cocoa, and coffee, which are major cash crops in the
region [12].

2.2 Data Collection

A sociodemographic survey conducted over two days, from May 7 to 8, 2025, involved conducting semi-structured
interviews with residents living along the Baya River. Specifically, a questionnaire was administered individually to
respondents in the town of Koun-fao and the villages of Kouakoukrakro and Koun-ahounzi, which are the communities
closest to the Baya River. The number of respondents was determined using sampling table of [13], adapted from the
work of [14]. Indeed, for this study, based on an estimated margin of error of 7%, a 95% confidence level, and a total
population of approximately 7,642 people, comprising 1,595 individuals from the locality of Kouakoukrakro, 561 from
Koun-ahounzi, and 5,488 from the town of Koun-fao [15], a sample size of 195 individuals was targeted; this figure is
close to the theoretical sample size of 198 found in Tounsi table [13]. Thus, using stratified random sampling, 120 people
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were surveyed in the town of Koun-fao, and 42 and 33 people respectively in the villages of Kouakoukrakro and Koun-
ahounzi. The questionnaires were designed, on the one hand, to establish the profile (age, gender, education level, etc.)
of the respondents. Second, questions regarding the Baya River and the issue of invasive aquatic plants (IAPs) were
addressed, including the ecosystem services provided by the river, human activities carried out along its banks, the
population’s level of knowledge about IAPs, the impact of their proliferation, and methods for controlling and managing
[APs.
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Figure 1: Geographical location of Baya river

2.3  Statistical data processing

The data collected from the interviews were subjected to statistical analysis. Specifically, the qualitative variables
derived from the respondents’ answers were analyzed using histograms and pie charts. Comparisons of response
percentages were performed using the chi-2 test for comparing proportions. The chi-2 test of independence was applied
to assess whether there was a significant relationship between the variables. These tests were performed using the
XLSTAT software, which is integrated into Excel. A correspondence analysis (CA) was used to highlight, on a factor map,
the significant relationships between the categories of two qualitative variables: the opinions of residents regarding the
impacts of invasive aquatic plants (IAPs) and the occupations of the respondents. This analysis was performed using R
software, version 3.2.0 2.
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3 RESULTS

3.1 Sociodemographic Profile of Respondents

3.1.1 Gender

As part of this study, the majority of those surveyed were male (68.5%). Women accounted for only 31.5%.

3.1.2 Ageclass

Across the entire study area, the ages of the respondents range from 16 to 70 years. The majority fall into the 41- to 50-
year-old age group (29%). This percentage differs significantly (x* = 42.6; p < 0.001) from that of the youngest
respondents, aged 10 to 20 (9%), and from that of older adults aged 51 to 70 (10.1%) (Figure 2).
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Figure 2: Histograms of age classes of respondents

3.1.3 Level of education

Regarding educational attainment, 32 respondents had never attended school (22.9%), and 108 had attended school
(77.1%). Among those who had attended school, only 6.4% had a higher education, and 2.8% had a primary school
education (Figure 3). Respondents with a secondary education constitute a significant majority (x* = 41.5; p < 0.001),
accounting for 67.9% of the total.
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Figure 3: Histograms of education levels of respondents
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3.1.4 Socio-professional activities

The local residents surveyed have diverse professions. They include artisans, public and private sector employees,
administrative and traditional authorities, farmers, merchants, fishermen, and the unemployed. Most of the
respondents are public-sector employees. They account for 24.7% of the total population surveyed. The unemployed
come in second place, at 19.01%.

3.2 Ecosystem services provided by the Baya River

The Baya River is a vital water resource for riverside communities, as nearly 61% of those surveyed use water from this
river for various purposes, including crop irrigation (9%), domestic water needs (25%), swimming (16%), and fishing
(12%) (Figure 4). The riverbanks are visited for recreational hiking and used for gathering firewood. These last two
activities were mentioned by 7% and 11% of respondents, respectively. However, 20% of respondents stated that they

never visit the Baya River.
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Figure 4: Diagram of distribution of ecosystem services
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3.3 Human activities carried out along the riverbanks

The main human activities carried out on the land adjacent to the Baya River were listed by the people interviewed.
They mentioned vegetable farming, cashew and coffee cultivation, and gold panning. Vegetable farming along the
riverbanks was mentioned by the majority of respondents (33.7%). Next, gold panning was mentioned by 28%. Cashew
and coffee cultivation were mentioned by 11.2% and 2.2% of respondents, respectively. It was noted that 24.7% of
respondents did not mention any activities (Figure 5).

40
35 -
30 bc
2 bc
< s
&
@ 20
-+~
5 15
e ab
& 10
5 a
0 [
Coffee Cashew No response  Gold panning Vegetable
cultivation cultivation farming
Human activities

Figure 5: Histograms of distribution of human activities along the Baya River
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3.4 Level of knowledge of populations about the IAPs and their impacts

All respondents admitted to being familiar with invasive aquatic plants. However, nearly half of the respondents (47%)
were unaware of the potential impacts of invasive aquatic plants. This percentage differs significantly (x* = 32.4; p <
0.001) from the percentages recorded for those who had some information about the impacts, particularly the
obstruction of navigation (21%), disruption to fishing (19%), and health risks (13%).

3.5 Relationship between profession and level of populations knowledge about the impacts of IAPs

The chi-square (x?) test of independence indicates that there is a significant relationship between occupation and the
population’s level of knowledge regarding the impacts of IAPs. (x* = 41.6; P < 0.05). In the factorial plot, 92.7% of the
variance in the relationships between the variables is explained by the first two axes, 1 and 2. An examination of the
factor plot reveals four groups: Group 1, located in the positive plane of Axis 1, consists of employees from both the
private and public sectors. The majority of these individuals cited navigation obstacles as the main impact of the
proliferation of [APs (Figure 6). Group 2 is characterized in the negative plane of Axis 1. It includes artisans, merchants,
and the unemployed, who did not provide any responses regarding the consequences of the proliferation of IAPs. Axis
2, in the positive plane, describes Group 3, which consists of farmers. They tended to mention the risk to human health.
Finally, Group 4 is represented in the negative plane of Axis 2 by fishermen, who cited disruption to fishing as the main
impact of IAPs on the surface of the Baya River.
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Figure 6: Distribution of the population's level of knowledge about the impacts of IAPs by profession

3.6 Level of knowledge and engagement among the population regarding methods for monitoring and
controlling IAPs

Among those surveyed, 70% are familiar with methods for managing and controlling invasive aquatic plants, while 30%
have no knowledge of these methods. Although the people surveyed are more or less familiar with some methods for
controlling invasive aquatic plants, they have never undertaken a collective effort in the town of Koun-fao to combat
these plants, which are proliferating on the surface of the Baya River.

4 DISCUSSION

The predominance of men (68.5%) among those interviewed, with a majority of adults aged 41 to 50 years and having
diverse professions, represents the demographic profile of an active population living around the Baya River. This
population is directly involved in the exploitation of the river’s resources. The demographic structure observed in this
study is similar to that reported by [16] in Burkina Faso, where these authors showed that adults with professional
experience are the primary sources of information on natural resources. The Baya River is perceived as a vital resource
given all the ecosystem services it provides to the riverside communities of Koun-fao. This finding is consistent with the
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observations of [17] in Ghana, where riparian communities associate water bodies with essential cultural and economic
functions. Consequently, riverbanks are currently subject to anthropogenic pressures such as urbanization and
agriculture, which intensify erosion and pollution of these aquatic habitats [18]. Several studies have shown that
invasive aquatic plants such as Eichhornia crassipes, Potamogeton pectinatus, Nymphaea lotus... proliferate when the
aquatic environment is excessively enriched with nutrients [19]. In the case of the Baya River, agricultural practices
along the riverbanks are considered the primary sources of pollution in the Baya River and are therefore believed to be
responsible for the proliferation of invasive plants. This assertion is supported by the findings of several studies, notably
those by [20] on the tributaries of the Bandama River, where it was demonstrated that riparian farming and extractive
activities promote eutrophication and the proliferation of invasive aquatic plants.

The results of this survey showed that nearly half of the respondents had no information about the impacts of the spread
of invasive plants and that only 6.4% had attained a higher level of education. This corroborates the findings of [21] in
the Cavally region, who highlighted the link between low educational attainment and the lack of information on
environmental impacts. Indeed, artisans, merchants, and the unemployed in the towns of Koun-fao, Kouakoukrakro,
and Koun-ahounzi are the least informed about the impacts of the proliferation of invasive aquatic plants on the Baya
River’s water body. Consequently, they represent the most vulnerable group toward which an awareness campaign
should be directed. Furthermore, the lack of local preventive measures and coordinated control efforts appears to be
exacerbating the proliferation of invasive plants in the river. Consequently, the public authorities in the municipality of
Koun-fao should implement a policy to combat these invasive plants in order to completely clear the riverbed, which is
being choked by the weight of the vegetation.

5 CONCLUSION

This study provided insight into the level of knowledge among local residents regarding invasive aquatic plants and
their impacts on the surface of the Baya River. Despite the socio-economic risks associated with the proliferation of
invasive aquatic plants, local communities have not adopted any collective strategies to combat them. It is therefore
urgent for local authorities to implement educational, participatory, and ecological measures to curb the encroachment
of invasive aquatic plants on the Baya River’s riverbed.
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