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Abstract: Persistent organic pollutants (POPs) are non-degradable pollutants that pose a growing threat to the 
sustainable management of natural resources, particularly aquatic resources. This study aims to support the better 
management of aquatic resources in Burkina Faso by identifying the pesticides used and assessing their potential to 
contaminate surrounding aquatic environments. A field survey was conducted by interviewing 20 pesticide sellers 
and 80 agricultural producers to identify the types of pesticides sold and used near rice-farming plains. The identified 
pesticides were then compared against the Sahelian Pesticides Committee and the Rotterdam Convention lists to 
determine their registration status, bans, and hazard classifications. The half-lives (DT50), organic carbon partition 
coefficients (Koc), and groundwater ubiquity scores of these pesticides were calculated. The survey revealed 52 
commercial products from sellers (35 herbicides, 14 insecticides, 1 fungicide, and 1 acaricide) and 29 products used by 
farmers (17 herbicides, 10 insecticides, 1 fungicide, and 1 acaricide). These pesticides contain 30 active compounds, 
11 of which were found to be persistent in the environment due to their high DT50. All the active compounds were 
approved by the Rotterdam Convention and classified by the World Health Organization as follows: 17 moderately 
dangerous (Class II), six slightly dangerous (Class III), two very dangerous (Class Ib), and one extremely dangerous. In 
addition, some compounds also showed high leaching potential, indicating a high risk of surface water contamination.
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1. Introduction

Fisheries around the world, particularly in Burkina 
Faso, play an important role in the economy.1 They 
contribute to food and nutritional security, as well as to 

the well-being of the population, through job creation 
and diversification of income sources.2 However, 
fisheries are increasingly threatened by human activities 
such as industry, agriculture, and gold mining, which 
contribute to environmental pollution.3 Among the 
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various pollutants, pesticides are frequently encountered 
around fishing sites.4 Agriculture, the main economic 
activity in Burkina Faso, faces various threats such as 
pests (e.g., insects) and diseases (e.g., bacterial wilt).5 
To prevent or alleviate these threats, farmers commonly 
rely on synthetic chemical pesticides.6 However, their 
knowledge of the active compounds, appropriate 
dosages, frequency of application, and the potential 
impacts on human health and the environment is often 
limited.7

Some chemical pesticides are registered by the 
Sahelian Pesticides Committee (SPC), whereas 
others are strictly prohibited due to their high toxicity, 
persistence, and environmental remanence, as outlined 
by the Rotterdam and Stockholm Conventions, as well 
as the SPC.8 In particular, pesticides belonging to the 
organochlorine family, known as persistent organic 
pollutants (POPs), fall under this group. According to 
the Stockholm Convention, POPs include DDT, aldrin, 
dieldrin, endrin, chlordane, heptachlor, mirex, toxaphene, 
and hexachlorobenzene.9 Despite their ban, these 
unapproved pesticides are still commonly available on 
the market, and some are even stored in farmers’ homes.10 
These substances are known for their high toxicity and 
persistence, exhibiting slow degradation similar to that of 
POPs.11 Their lipophilic nature facilitates bioaccumulation 
in the tissues of aquatic organisms, further compounding 
the risk they pose to human and environmental health.12 
Although their direct health impact may be low, their 
environmental risk remains high.13

Previous studies have highlighted the types of 
pesticides and their active compounds in several water 
bodies.14-17 The presence of these pesticides in the 
tissues of certain fish species, such as Oreochromis 
niloticus and Clarias spp., has also been reported.18 
However, prior research often lacked consideration of 
key parameters, such as half-life (DT50) and the organic 
carbon adsorption coefficient (Koc), which are essential 
for evaluating POPs. Given the ever-increasing threats 
caused by pesticides to aquatic resources, research into 
POPs is necessary for the sustainable management of 
fishery resources. This study aimed to inventory the 
pesticides used by sellers and farmers and to assess their 
potential risk to the aquatic ecosystems in fishing zones 
across Burkina Faso.

2. Materials and methods

2.1. Study sites
The study was conducted in the Hauts-Bassins region 
of Burkina Faso, specifically at the sites of Bama, 

Banzon, and Bobo-Dioulasso (Figure  1). These sites 
are characterized by semi-intensive agriculture with 
the permanent use of pesticides.17 Bama is located at 
1°32’01’’ West and 12°21’56’’ North, whereas Banzon 
lies at 04°48’45’’ West and 11°18’45’’ North. Both 
the Bama and Banzon are rice-growing areas located 
around fisheries, where pesticide use is high.19,20 These 
sites were chosen because they have been monitored 
and classified as potentially polluted by the Regional 
Department of Agriculture, Hauts-Bassins. All the study 
sites are located within the Sudano-Sahelian climatic 
zones21,22 (POPs).

2.2. Sampling
The types of pesticides in use were determined through 
individual and semi-structured interviews conducted 
at the Bama, Banzon, and Bobo Dioulasso sites. The 
socioprofessional groups involved in the study included 
pesticide sellers and agricultural producers (primarily 
rice farmers). The sample size was determined based 
on the total population of producers around the fisheries 
in Bama and Banzon, and pesticide sellers in Bobo 
Dioulasso town. A  total of 100 stakeholders were 
randomly selected for the survey: 10 pesticide sellers 
in Bobo-Dioulasso, 10 pesticide sellers in Bama and 
Banzon, and 80 farmers from the agricultural areas of 
Bama and Banzon.

2.3. Data collection
Data collected from pesticide sellers and agricultural 
producers focused on the types of pesticides used 
(insecticide, herbicide, fungicide, acaricide, etc.) and 
their registration status. A  complete list of pesticides 
was compiled based on the responses obtained from the 
surveys.

2.4. Pesticides registration
The Rotterdam Convention and the SPC regulate the 
approval and banning of pesticides based on their 
environmental and human health risks. The World 
Health Organization (WHO) classified pesticides 
into five categories according to their level of hazard: 
Class  Ia for extremely hazardous; Class  Ib for very 
hazardous; Class II for moderately hazardous; Class III 
for slightly hazardous; Class U for unlikely to present 
acute hazard.23

In this study, pesticides identified through interviews 
with sellers and producers were assessed for their 
registration status under the Rotterdam Convention 
and SPC listings. The SPC database includes multiple 
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commercial formulations that may share the same active 
compounds. Pesticides were classified according to the 
WHO hazard scale.

2.5. Classification criteria for POPs
Pesticides reported by respondents were assessed 
for persistence characteristics to determine if they 
qualified as POPs. The classification was based on 
the DT50 of the active compounds, which represents 
the time taken for 50% of the substance to degrade 
in the field.24 Information on DT50 was extracted from 
the University of Hertfordshire’s Pesticide Properties 
Database (PPDB; http://sitem.herts.ac.uk/aeru/ppdb/
en/atoz.htm). Pesticides were classified as follows: 
Persistent: DT50 is >100  days; moderately persistent: 
DT50 is between 30 and 100 days; non-persistent: DT50 
is <30 days.

2.2.5. Contamination index of surface water
The potential for pesticides leaching from soil into 
water bodies was determined using the groundwater 
ubiquity score (GUS) index. This index combines the 
half-life (DT50) and the soil organic carbon adsorption 
coefficient (Koc) to assess the mobility of pesticides. 
GUS index was calculated using the following 
formula:25,26 log(DT50) × (4−log(Koc)). Both DT50 and 
Koc values were obtained from the PPDB database. 
Based on the calculated GUS values, leaching potential 
was classified as: Low: GUS <1.8; Average: 1.8≤ GUS 
<2.8; High: GUS ≥2.8.

2.6. Data analysis
All data were analyzed using Microsoft Excel 
(version 16). This software was used to generate tables 
and to calculate the pesticide water contamination 
indices.

3. Results

3.1. Identification of pesticides from sellers
Table  1 lists the pesticides sold and their registration 
status. A  total of 52 commercial pesticide products 
were identified. Among these, there were 35 herbicides, 
14 insecticides, two acaricides, and one fungicide. 
Cross-referencing with the SPC database revealed that 
these 52 pesticides corresponded to 25 distinct active 
compounds. Of the 52 pesticides found on the market, 
36 were registered by the SPC, representing 69.23%. It 
is important to note that a single active compound can be 
marketed under multiple commercial names. For instance, 
glyphosate was marketed under the following names: 
Aduwmastra 480 SL, Bibana 480 SL, Bibebana 480 SL, 
Bin’fla 360 SL, Deal 480 SL, Glycel 410 SL, Glycomais 
360 SL, Glyphader 360 SL, Glyphodaf 360 SL, Kabatex 
400 EC, Killer 360 SL, Killer 360 SL, Prodax 360 SL, 
Sunphosate 360 SL, and Tete Rouge 360 SL (Table 1).

3.2. Identification of pesticides from producers
Table  2 summarizes the pesticides used by farmers 
living near fishing sites. A total of 29 commercial names 
for pesticides were identified, including 17 herbicides, 
10 insecticides, one fungicide, and one acaricide. 
These corresponded to 13 herbicidal, 10 insecticidal, 
one fungicidal, and one acaricidal active compounds, 
totaling 23 distinct active ingredients used by farmers. 
Of the 29 pesticides reported, 24 were registered in the 
SPC database as of October 2022, representing 82.75% 
of the products used.

3.3. Classification of pesticides by international 
organizations
The classification of active compounds by the three 
international regulatory organizations is summarized in 

Figure 1. Map of the study site. Figure created by authors.
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Table 1. List of pesticides sold by sellers and their SPC registration status
No Types Commercial name Active compounds (Concentration) Registered by SPC
1 Herbicide Aduwmastra 480 SL Glyphosate (480 g/L) Yes
2 Akafissa 108 EC Haloxyfop‑R methyl (108 g/L) Yes
3 Baraka 432 SC Propanil (360g/L)+triclopyr (72 g/L) Yes
4 Bibana 480 SL Glyphosate (480 g/L) No
5 Bibebana 480 SL Glyphosate (480 g/L) Yes
6 Bin’fla 360 SL Glyphosate (360 g/L) No
7 Cepropre 100 SC Bispyribac‑sodium (100 g/L) Yes
8 Deal 480 SL Glyphosate (480 g/L) No
9 Glycel 410 SL Glyphosate (410 g/L) Yes
10 Glycomais 360 SL Glyphosate (360 g/L) No
11 Glyphader 360 SL Glyphosate (360 g/L) Yes
12 Glyphodaf 360 SL Glyphosate (360 g/L) Yes
13 Gramoxone 250 SL Paraquat (250 g/L) No
14 Halodaf 108 EC Haloxyfop‑R methyl (108 g/L) Yes
15 Herbimais 240 OF Dicamba (200 g/L)+nicosulfuron (40 g/L) Yes
16 Kababin 40 SC Dimethoate (40 g/L) Yes
17 Kabatex 400 EC Glyphosate (480 g/L) No
18 Killer 360 SL Glyphosate (360 g/L) Yes
19 Lamachette 360 SL
20 Ladaba 360 SL Glyphosate (360 g/L) Yes
21 Mega Super 400 Bispyribac‑sodium (400 g/L) Yes
22 Meprodaf 510 EC Metolachlore (380 g/L)+prometryne (130 g/L) Yes
23 Metonyx S‑metolachlore (960 g/L) Yes
24 Oxatop 50 GR Oxamyl (50 g/kg) No
25 Paraforce 200 SL Paraquat (200 g/L) No
26 Pendaf 500 EC Pendimethaline (500 g/L) Yes
27 Pendistar 400 EC Pendimethaline (400 g/L) Yes
28 Prodax 360 SL Glyphosate (360 g/L) Yes
29 Rice Lord Cyhalofop‑butyl (150 

g/L)+bispyribac‑sodium (80 g/L)
No

30 Segaibaana 40 SC Nicosulfuron (40 g/L) Yes
31 Solution 50 GR Glyphosate (360 g/L) No
32 Sunfuron 40 EC Nicosulfuron (40 g/L) Yes
33 Sunphosate 360 SL Glyphosate (360 g/L) Yes
34 Topextra 720 SL 2.4‑D (720 g/L) Yes
35 Tete Rouge 360 SL Glyphosate (360 g/L) Yes
36 Insecticide Acarius Abamectin (18 g/L) Yes
37 Bastion Super 50 GR Oxamyl (50 g/kg) No
38 Bomec 18 EC Abamectin (18 g/L) Yes
39 Caïman Rouge Permethrin (25 g/kg)+thirame (250 g/kg) Yes
40 Emacot 50 WG Emamectin benzoate (50 g/kg) Yes

(Cont'd...) 

https://dx.doi.org/10.36922/AJWEP025220181


Sere, et al.

Volume 23 Issue 1 (2026)	 34� doi: 10.36922/AJWEP025220181

Table 3. Results show that all pesticides were registered 
under the Rotterdam Convention. Among them, only 
paraquat was banned by the SPC; the remaining 
pesticides were not subject to SPC bans. According 
to the WHO hazard classification, the pesticides were 
categorized as follows: Four were classified as unlikely 
to present acute hazards (Class  U), 17 as moderately 
hazardous (Class II), six as slightly hazardous (Class III), 
three as very hazardous (Class Ib), and one as extremely 
hazardous (Class Ia).

3.4. Classification of pesticides based on DT50
Table 4 presents the classification of pesticides based on 
their DT50. Among the 31 pesticides, 20 were classified 
as non-persistent, six as moderately persistent, and five 
as persistent.

3.5. Surface water contamination indices
The contamination indices of pesticides in surface 
water are presented in Table 5. Based on DT50 values, 
eight pesticides—including deltamethrin, emamectin 
benzoate, lambda-cyhalothrin, paraquat, cypermethrin, 
S-metolachlor, and indoxacarb—were classified as 
persistent in soil. However, pesticides such as flonicamid 
and triclopyr were classified as not persistent in soil 
and exhibited a high potential for leaching, indicating a 
high risk of surface water contamination. GUS analysis 
revealed that 23 pesticides had low leaching potential, 
four had medium leaching potential, and three had high 
leaching potential. Certain active compounds, such 

as deltamethrin, emamectin benzoate, and lambda-
cyhalothrin, exhibited very high Koc values but were 
characterized by low leaching potential (Table 5).

4. Discussion

This study showed a diversity of pesticides sold by 
vendors and used by producers, many of which are 
likely to contaminate aquatic ecosystems in Burkina 
Faso. The identified pesticides were classified into 
four types based on their modes of action: herbicides, 
insecticides, fungicides, and acaricides. These types 
of pesticides are commonly encountered in Sahelian 
zones.17,18,27 Among them, herbicides were the most 
widely sold and used, indicating a preference among 
farmers for chemical weed control over manual 
weeding. In terms of distribution, sellers reported 52 
commercial pesticide names, which is higher than the 
29 used by farmers located around the rice-farming 
plains (aquatic ecosystems). Glyphosate, for example, 
was marketed under multiple trade names, including 
Aduwmastra 480 SL, Bibana 480 SL, Bibebana 480 SL, 
Bin’fla 360 SL, Deal 480 SL, Glycel 410 SL, Glycomais 
360 SL, Glyphader 360 SL, Glyphodaf 360 SL, 
Kabatex 400 EC, Killer 360 SL, Killer 360 SL, Prodax 
360 SL, Sunphosate 360 SL, and Tete Rouge 360 SL. 
This widespread variation in product names likely 
reflects the limited technical knowledge in pesticide 
management and high rates of illiteracy among the 
farming population in West Africa.27 In addition, some 

Table 1. (Continued)
No Types Commercial name Active compounds (Concentration) Registered by SPC
41 Floca 50 WG Flonicamid (50 g/L) No
42 K Optimal Acetamiprid (20 g/L)+lambda‑cyhalothrin 

(15 g/L)
Yes

43 Kapass Emamectin benzoate (20 g/L)+abamectin 
(20 g/L)+acetamiprid (40 g/L)

No

44 Lambda 25 EC Lambda‑cyhalothrin (25 g/L) Yes
45 Lambda Plus 25 EC Lambda‑cyhalothrin (25 g/L) Yes
46 Pyrimax Cypermethrin (25 g/L) No
47 Savahale Methomyl (250 g/kg) Yes
48 Titan 25 EC Acetamiprid (25 g/L) Yes
49 Typhon 50 EC Acetamiprid (20 g/L)+indoxacarb (30 g/L) Yes
50 Acaricide Acarius Abamectin (18 g/L) Yes
51 Bomec 18 EC Abamectin (18 g/L) Yes
52 Fungicide Caïman Rouge Perméthrin (25 g/kg) or thirame (250g/kg) Yes
Note: SPC: Sahelian Pesticides Committee (2022 list of approved pesticides).
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of the pesticides not used by rice farmers may be used 
by others, such as market gardeners or those cultivating 
cotton, millet, maize, and other crops. Although the 
number of pesticides identified in this study is lower 
than the 288 reported for vegetable and rice production 
in Mali,10 the number of unique active compounds (25) 
remains substantial, indicating a broad range of chemical 
substances entering aquatic systems near farmlands. 
Most of the active compounds identified in this study 
were registered by the SPC. This diversity likely reflects 
the wide range of agricultural uses for pesticides, as 

well as farmers’ tendencies to select the most effective, 
affordable, and accessible products to maximize yields.8

International conventions play an important role in 
regulating pesticides to ensure environmental and public 
health safety. Our study revealed that paraquat is the 
only active compound banned by the SPC. The presence 
of non-registered or banned pesticides such as paraquat 
(250 g/L) on the market can be explained by the lack of 
enforcement of pesticide regulations, fraud, and limited 
awareness due to illiteracy.28,29 Other studies conducted 
in Burkina Faso have also indicated that paraquat is 

Table 2. List of pesticides used by farmers
No. Type Commercial names Active compounds (Concentration) Registered by SPC
1 Herbicide Cepropre 100 SC Bispyribac‑sodium (100 g/L) Yes
2 Cotonet 500 EC Metolachlore (333 g/L)+terbutryne (167 g/L) Yes
3 Douma Woro Glyphosate (480 g/L) Yes
4 Glycel 410 SL Glyphosate (410 g/L) Yes
5 Glyphader 360 SL Glyphosate (360 g/L) Yes
6 Gramoxone 250 SL Paraquat (250 g/L) No
7 Herbextra 720 SL 2,4‑D dimethylamin salt (720 g/L) Yes
8 Lamachette 360 SL Glyphosate (360 g/L) Yes
9 Ladaba 360 SL Glyphosate (360 g/L) Yes
10 Mega Super Bispyribac‑sodium (400 g/L) Yes
11 Meprodaf 510 EC Metolachlore (380 g/L)+prometryn (130 g/L) Yes
12 Nicomaïs 40 SC Nicosulfuron (40 g/L) No
13 Rubis 100 SC Bispyribac‑sodium (100 g/L) Yes
14 Roundup 360 XL Glyphosate acid (360 g/L) Yes
15 Samory Bensulfuron‑méthyle (100 g/kg) Yes
16 Tete Rouge 360 SL Glyphosate (460 g/L) Yes
17 Topextra 720 SL 2,4‑D (720 g/L) Yes
18 Insecticide Bomec 18 EC Abamectin (18 g/L) Yes
19 Caïman Rouge Permethrin (25 g/kg)+thirame (250 bg/kg) Yes
20 Savahale Methomyl (250 g/kg) Yes
21 Decis 25 EC Deltamethrin (25 g/L) Yes
22 Emapyr Emamectin benzoate (20 g/L)+pyriproxyfen 

(60 g/L)
Yes

23 K Optimal Acetamiprid (20 g/L)+lambda‑cyhalothrin 
(15 g/L)

Yes

24 Lambda 25 EC Lambda‑cyhalothrin (25 g/L) Yes
25 Magnum 28 EC Lambda‑cyhalothrin (28 g/L) Yes
26 Emacot 50 WG Emamectin benzoate (19 g/L) Yes
27 Pocket Emamectin benzoate (20 g/L) No
28 Fungicide Caïman Rouge Permethrin (25 g/kg)+thirame (250 g/kg) Yes
29 Acaricide Bomec 18 EC Abamectin (18 g/L) Yes
Note: SPC: Sahelian pesticides committee (2022 list of approved pesticides).
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the most dominant active compound.15,30 These studies 
revealed paraquat’s risks to human and environmental 
health, which likely prompted its ban by the SPC. Other 
unregistered or banned pesticides include nicosulfuron 
(40  g/L) and emamectin benzoate (20  g/L). Their 
continued use can be explained by illegal supply chains, 
low cost, and high efficacy in controlling crop pests.8 In 
addition, this study found that some pesticides in use—
such as abamectin and methomyl—are classified by the 

WHO as Class  Ib, meaning they are very dangerous. 
The use of these products should be strictly prohibited 
for farmers who have received no training, those 
lacking appropriate personal protective equipment, 
and those who tend to overlook the dangers associated 
with the pesticides.31 Farmers lacking these safeguards 
should only use pesticides from lower WHO hazard 
classes (II, III, and U), and even then, only under proper 
guidance.5

Table 3. Classification of active pesticide compounds according to international regulatory frameworks
No. Types Pesticides (active compound) Prohibited under the 

Convention of Rotterdam
Prohibited by SPC WHO hazard class 

1 Herbicides Glyphosate No No III
2 Haloxyfop‑R methyl No No II
3 Propanil No No II
4 Triclopyr No No II
5 Bispyribac‑sodium No No III
6 Paraquat No Yes II
7 Dicamba No No II
8 Nicosulfuron No No U
9 Dimethoate No No II
10 Metolachlor No No III
11 Prometryn No No III
12 S‑metolachlor No No III
13 Oxamyl No No Ia
14 Pendimethalin No No II
15 Cyhalofop‑butyl No No U
16 Bensulfuron‑methyl No No U
17 Terbutryne No No III
18 2,4‑D No No II
19 Insecticide Abamectin No No Ib
20 Permethrin No No II
21 Deltamethrin No No II
22 Methomyl No No Ib
23 Pyriproxyfen No No U
24 Emamectin benzoate No No II
25 Flonicamid No No II
26 Acetamiprid No No II
27 Lambda‑cyhalothrin No No II
28 Cypermethrin No No II
29 Indoxacarb No No II
30 Fungicide Thirame No No II
31 Acaricide Abamectin No No Ib
Note: SPC: Sahelian Pesticide Committee. World Health Organization (WHO) hazard classification system: Ia: Extremely hazardous; 
Ib: Highly hazardous; II: Moderately hazardous; III: Slightly hazardous; U: Unlikely to present acute hazard under normal use.
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Regarding persistence, several pesticides were 
identified as moderately to highly persistent based on 
their DT50. These included paraquat, pendimethalin, 
emamectin benzoate, lambda-cyhalothrin, and 
indoxacarb. Other moderately persistent compounds, 
such as metolachlor, prometryn, S-metolachlor, 
bensulfuron-methyl, terbutryn, and deltamethrin, 
have also been reported in previous studies.32 POPs 
are defined by four major characteristics: Persistence, 

Table 4. Classification of active pesticide compounds based on DT50

No. Type Active compound Persistence
Short (DT50<30 days) Moderate (DT50=30–100 days) Long (DT50>100 days)

1 Herbicides Glyphosate X 
2 Haloxyfop‑R methyl X
3 Propanil X
4 Triclopyr X
5 Bispyribac‑sodium X
6 Paraquat X
7 Dicamba X
8 Nicosulfuron X
9 Dimethoate X
10 Metolachlor X
11 Prometryn X
12 S‑metolachlor X
13 Oxamyl X
14 Pendimethalin X
15 Cyhalofop‑butyl X
16 Bensulfuron‑methyl X
17 Terbutryne X
18 2,4‑D X
19 Insecticide Abamectin X
20 Permethrin X
21 Deltamethrin X
22 Methomyl X
23 Pyriproxyfen X
24 Emamectin 

benzoate
X

25 Flonicamid X
26 Acetamiprid X
27 Lambda‑cyhalothrin X
28 Cypermethrin X
29 Indoxacarb X
30 Fungicide Thirame X
31 Acaricide Abamectin X
Notes: DT50: half‑life of the pesticide in soil; X indicates the active compound’s persistence class: Short (DT50 < 30 days), Moderate (DT50 
= 30–100 days), Long (DT50 > 100 days).

bioaccumulation, toxicity, and environmental mobility.33 
These findings are consistent with those of earlier 
studies in Mali, Côte d’Ivoire, and Burkina Faso.13,29,34 
For example, paraquat and emamectin benzoate were 
noted for their extreme persistence (≥300  days). The 
DT50 values of pesticides depend on factors such as 
soil composition, rainfall, and irrigation practices.35 
The study sites, characterized by clay soils, heavy 
rainfall during the wet season, and intensive irrigation 
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Table 5. Water contamination index of pesticide compounds
No. Leaching potential Active compounds DT50 (days) Koc (mL/g) GUS
1 Low Deltamethrin 58.20 10240000.00 −5.31
2 Emamectin benzoate 300.00 377000.00 −3.90
3 Lambda‑cyhalothrin 175.00 283707.00 −3.26
4 Paraquat 365.00 1000.00 −2.56
5 Cypermethrin 23.00 288735.00 −1.99
6 Permethrin 13.00 100000.00 −1.11
7 Propanil 0.40 149.00 −0.73
8 Pendimethalin 182.30 17491.00 −0.55
9 Cyhalofop‑butyl 0.20 5247.00 −0.20
10 Haloxyfop‑R methyl 0.50 0.00 0.00
11 Bispyribac‑sodium 13.00 0.00 0.00
12 Dicamba 9.62 0.00 0.00
13 Dimethoate 2.50 0.00 0.00
14 S‑metolachlor 51.08 0.00 0.00
15 Bensulfuron‑methyl 74.90 0.00 0.00
16 Abamectin 25.30 0.00 0.00
17 Pyriproxyfen 10.00 0.00 0.00
18 Thirame 4.89 0.00 0.00
19 Acetamiprid 1.60 200.00 0.35
20 Indoxacarb 113.20 4483.00 0.72
21 Glyphosate 17.30 1424.00 1.05
22 Terbutryne 74.00 2432.00 1.15
23 2,4‑D 4.40 39.30 1.55
24 Average Methomyl 7.00 72.00 1.81
25 Flonicamid 3.10 1.60 1.87
26 Oxamyl 5.30 14.91 2.05
27 Prometryn 41.00 400.00 2.25
28 High Triclopyr 18.10 27.00 3.23
29 Nicosulfuron 29.50 40.00 3.52
30 Metolachlor 90.00 120.00 3.75
Note: DT50: Half‑life of compounds in soil; Koc: Organic carbon partition coefficient (adsorption); GUS: Groundwater ubiquity score.

during the dry season, likely influenced the persistence 
of these compounds. These pesticides are extremely 
toxic to humans and animals. Paraquat, for instance, 
is lethal even at small doses. Considering its toxic 
characteristics, its use has been restricted or banned 
in many countries.36 Emamectin benzoate, a powerful 
pesticide widely used in agriculture, causes poisoning 
risks due to its toxic characteristics.37 Consequently, 
POPs have become a major focus of scientific research 
due to their toxicity, persistence, potential for long-
range transport, and tendency to bioaccumulate.38 These 

persistent pesticides can pose very high risks to aquatic 
organisms, particularly fish. In this regard, Vroumsia 
et al.39 demonstrated that pesticide exposure in fish can 
induce symptoms such as slow opercular movements, 
loss of balance, increased surface activity, loss of 
pigmentation, increased aggressiveness, and erratic 
swimming.

The movement of active compounds has significant 
implications for public health because surface water and 
well water are used daily for drinking and cooking. This 
study showed that water bodies are highly vulnerable 
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to pesticides, as around seven active compounds 
exhibit a GUS ≥ 1.8. Among these, metolachlor is 
the most mobile pesticide, indicating a high potential 
to contaminate aquatic ecosystems. Such mobility 
is often linked to contamination, especially in areas 
where irrigation and soil management practices do 
not adequately limit pesticide transport. This was 
observed at the study site, which experiences high 
rainfall and frequent irrigation. Conversely, other 
pesticides—such as deltamethrin, emamectin benzoate, 
lambda-cyhalothrin, and paraquat—were found to 
be persistent but exhibited low mobility due to their 
hydrophobic nature and limited water solubility. The 
combined analysis of GUS and DT50 values highlights 
the complexity of assessing the contamination risk of 
aquatic ecosystems, as pesticides with low mobility 
but high persistence can remain in the environment for 
extended periods without moving in water, while more 
mobile but less persistent chemicals can quickly reach 
surface water following heavy rainfall and the effects 
of irrigation.10,40 These pesticides accumulate in the 
tissues of aquatic organisms over several years, leading 
to disruption in the food chain from producers to final 
consumers.41 This process contributes to a reduction in 
fish biodiversity and an imbalance in food competition 
among organisms.42,43

5. Conclusion

In Burkina Faso, phytosanitary products are widely used 
by agricultural producers around the fishing sites of Bama 
and Banzon. These producers purchase their pesticides 
from various sellers. The study identified four main types 
of pesticides sold and used in these areas: Herbicides, 
insecticides, fungicides, and acaricides. Among these, 
several pesticides are persistent organic compounds 
that can enter aquatic ecosystems through surface 
runoff and leaching following rainfall and irrigation 
events. Consequently, they pose a threat not only to 
aquatic resources but also to human health. Given the 
widespread use of these pollutants, it is essential to raise 
awareness among various stakeholders—particularly 
pesticide vendors and farmers—about the dangers 
of using pesticides. In addition, close monitoring of 
illegal pesticide distribution and stricter enforcement of 
regulations governing pesticide registration, marketing, 
and usage are essential. Future research should focus 
on determining the concentration levels of these active 
compounds across various levels of the aquatic trophic 
chain.

Acknowledgments

None.

Funding

None.

Conflict of interest

The authors declare no competing interests.

Author contributions

Conceptualization: Firmin Sere, Inoussa Compaore, 
Sylvain Ilboudo, Aurélie Goutte

Data curation: Firmin Sere
Formal analysis: All authors
Methodology: All authors
Writing–original draft: All authors
Writing–review & editing: All authors

Availability of data

Data are available from the corresponding author upon 
reasonable request.

References

1.	 Dicko Y. Pêcheries et Chaine de Valeur du Poisson de la 
Pêche de Capture dans la Commune de Koubri (Burkina 
Faso) [Fisheries and Fish Value Chain of Capture Fishing 
in the Koubri Commune (Burkina Faso)]. SUSFISH Plus 
Project Consortium; 2018. p. 72. [Article in French].

2.	 FAO. Vue Générale Du Secteur des Pêches National 
Burkina Faso [Overview of the national fisheries sector 
in Burkina Faso]. Fisheres Report; 2008. [Article in 
French].

3.	 Kanda M, Wala K, Batawila K, Djaneye-Boundjou G, 
Ahanchede A, Akpagana K. Le maraîchage périurbain 
à Lomé : Pratiques culturales, risques sanitaires et 
dynamiques spatiales [Peri-urban vegetable farming in 
Lomé: Cultivation practices, health risks, and spatial 
dynamics]. Cah Agric. 2009;18(4):356-363.

	 doi: 10.1684/agr.2009.0319 [Article in French].
4.	 Ghafarifarsani H, Fazle Rohani M, Raeeszadeh M, 

et al. Pesticides and heavy metal toxicity in fish 
and possible remediation  -  a review. Ann Anim Sci. 
2024;24:1007-1024.

	 doi: 10.2478/aoas-2024-0012
5.	 Toé AM, Ouedraogo M, Ouedraogo R, Ilboudo S, 

Guissou PI. Pilot study on agricultural pesticide poisoning 
in Burkina Faso. Interdiscip Toxicol. 2013;6(4):185-191.

https://dx.doi.org/10.36922/AJWEP025220181
http://dx.doi.org/10.1684/agr.2009.0319
http://dx.doi.org/10.2478/aoas-2024-0012


Sere, et al.

Volume 23 Issue 1 (2026)	 40� doi: 10.36922/AJWEP025220181

	 doi: 10.2478/intox-2013-0027
6.	 Toé AM. Étude Pilote des Intoxications Dues Aux 

Pesticides Agricoles Au Burkina Faso [Pilot study of 
poisoning caused by agricultural pesticides in Burkina 
Faso]; 2010. Final report. Secretariat of the Rotterdam 
Convention, Rotterdam, 103p [Article in French].

7.	 Mamane A, Raherison C, Tessier JF, Baldi I, Bouvier G. 
Environmental exposure to pesticides and respiratory 
health. Eur Respir Rev. 2015;24(137):462-473.

	 doi: 10.1183/16000617.00006114
8.	 Sanou AK. Impact des Polluants Organiques Persistants 

(POPs) dans la Gestion Durable des SOLS DANS 
LA ZONE PERIURBAINE DE OUAGADOUGOU 
[Impact of Persistent Organic Pollutants (POPs) in 
Sustainable Soil Management in the peri-urban area of 
Ouagadougou]. Bobo-Dioulasso: Nazi Boni University; 
2009. p. 85. [Article in French].

9.	 Adebusuyi AT, Sojinu SO, Aleshinloye AO. The 
prevalence of persistent organic pollutants (POPs) in West 
Africa - A review. Environ Challenges. 2022;7:100486.

	 doi: 10.1016/j.envc.2022.100486
10.	 Bars M, Sissako A, Montgolfier A, et al. Usage des 

pesticides et impacts sur la santé des applicateurs en zone 
cotonnière du Mali [Use of pesticides and health impacts 
on applicators in the cotton-growing zone of Mali]. Cah 
Agric. 2022;31:24.

	 doi: 10.1051/cagri/2022023 [Article in French]
11.	 Mercure OO. Arsenic et Sélénium Au Burkina Faso: 

Bioaccumulation, Transfert Trophique Dans Les 
Systèmes Aquatiques et Évaluation de Bioaccessibilité 
Chez Les Humains Mercure, Arsenic et Sélénium Au 
Burkina Faso : Bioaccumulation, Transfert Trophique 
Dan [Mercury, arsenic, and selenium in Burkina 
Faso: Bioaccumulation, Trophic Transfer in Aquatic 
Systems, and Assessment of Bioaccessibility in Humans]. 
Montreal: University of Montreal; 2012. [Article in 
French]

12.	 Abdelbagi AOA, Abdalla IRE, Ahmed IAES, Ali HAM, 
Jang-Hyun H. Knowledge of Eggplant Farmers on the 
proper use of Pesticides in Khartoum State, Sudan. 
J Agric Ext. 2022;26(1):59-70.

	 doi: 10.4314/jae.v26i1.7
13.	 Bars M, Sidibe F, Mandart E, et al. Évaluation des risques 

liés à l’ utilisation de pesticides en culture cotonnière au 
Mali [Risk assessment related to pesticide use in cotton 
cultivation in Mali. Cah Agric. 2020;29(4):9. [Article in 
French]

14.	 Bayili B. Risques Environnementaux Liés à l’utilisation 
Des Pesticides Dans Deux Agro- Écosystèmes à Base de 
Coton Conventionnel et de Coton Biologique à Komplan 
2 Dans La Commune de Dano Au Burkina Faso 
[Environmental Risks Related to Pesticide use in Two 
Agro-Ecosystems Based on Conventional and Organic 
Cotton in Komplan 2, Dano Municipality, Burkina Faso]. 
Burkina Faso: Nazi Boni University; 2014. [Article in 

French]
15.	 Congo AK. L’utilisation de Pesticides Autour de 

Petites Retenues : Cas Du Barrage de Loumbila 
[Use of Pesticides around Small Reservoirs: Case 
of the Loumbila dam]. Master’s Thesis in Water and 
Environmental Engineering, Ouagadougou, Burkina 
Faso; 2013. [Article in French]

16.	 Sere F. Évaluation Des Résidus de Pesticides d’origine 
Agricole Dans Les Eaux de Surface et Dans Deux 
Espèces de Poisson de Trois Plans d’eau Au Burkina 
Faso [Assessment of Agricultural Pesticide Residues in 
Surface Water and in Two Fish Species from Three Water 
Bodies in Burkina Faso]. Bobo-Dioulasso: Nazi Boni 
University; 2022. [Article in French]

17.	 Sere F, Compaore I, Sawadogo S, Konate S, Savadogo S. 
Pesticide residues in three fishing sites in Burkina Faso. 
Environ Monit Assess. 2025;197(1):1-13.

	 doi: 10.1007/s10661-024-13544-8
18.	 Compaore I, Sere F, Sanogo S, et al. Evaluation des 

résidus de pesticides d’origine agricole chez Oreochromis 
niloticus (Linnaeus, 1758) et Clarias gariepinus 
(Burchell, 1822) issus de trois pêcheries au Burkina 
Faso : Le cas de Bama, Banzon et le parc national 
des Deux Balés [Evaluation of Pesticide Residues of 
Agricultural Origin in Oreochromis Niloticus and Clarias 
Gariepinus from Three Fisheries in Burkina Faso: The 
case of Bama, Banzon, and the Deux Balés National 
Park]. Vol. 3.  Abidjan, Côte d’Ivoire: Harmattan; 2024. 
p. 81-113. [Article in French]

19.	 Wellens J, Nitcheu M, Traore F, Tychon B. A  public-
private partnership experience in the management of 
an irrigation scheme using decision-support tools in 
Burkina Faso. Agric Water Manag. 2013;116:1-11.

	 doi: 10.1016/j.agwat.2012.09.013
20.	 Latevi Bk. Dynamique de La Population de La 

Cécidomyie Du Riz, Orseolia Oryzivora et de Ses 
Parasitoïde Dans Les Plaines de Banzon, Karfiguéla et 
Vallée Du Kou [Population Dynamics of the African Rice 
Gall Midge, Orseolia oryzivora, and its Parasitoids in 
the Plains of Banzon, Karfiguéla, and the Kou Valley]. 
Burkina Faso: Nazi Boni University; 2018. [Article in 
French]

21.	 Konate AK, Wonni I, Zongo A, Kone S. Étude de 
la variabilité des caractères agro-morphologique 
d’accessions de riz en condition de toxicité ferreuse 
[Study of agro-morphological trait variability of rice 
accessions under iron toxicity conditions]. J Appl Biosci. 
2022;169:17599-17616. [Article in French]

22.	 Sanou W. Effets de La Fertilisation Organo- Minérale Sur 
Le Rendement Du Niébé (Vigna unguiculata L. Walp.) et 
Les Paramètres Chimiques Du Sol En Situation Réelle de 
Culture à l’Ouest Du Burkina Faso [Effects of Organo-
Mineral Fertilization on Cowpea (Vigna unguiculata 
L. Walp.) Yield and Soil Chemical Parameters under 
Real Cultivation Conditions in Western Burkina Faso]. 

https://dx.doi.org/10.36922/AJWEP025220181
http://dx.doi.org/10.2478/intox-2013-0027
http://dx.doi.org/10.1183/16000617.00006114
http://dx.doi.org/10.1016/j.envc.2022.100486
http://dx.doi.org/10.1051/cagri/2022023
http://dx.doi.org/10.4314/jae.v26i1.7
http://dx.doi.org/10.1007/s10661-024-13544-8
http://dx.doi.org/10.1016/j.agwat.2012.09.013


Pesticide in Burkina Faso fishing areas

Volume 23 Issue 1 (2026)	 41� doi: 10.36922/AJWEP025220181

Burkina Faso: Nazi Boni University; 2016. [Article in 
French]

23.	 Peshin R, Hansra BS, Nanda R, et al. Pesticides hazardous 
hotspots: Empirical evidences from North India. Environ 
Manage. 2020;66(5):899-915.

	 doi: 10.1007/s00267-020-01317-1
24.	 Schrack D, Coquil X, Ortar A, Benoît M. Rémanence 

des pesticides dans les eaux issues de parcelles agricoles 
récemment converties à l’agriculture biologique 
[Persistence of pesticides in waters from agricultural 
plots recently converted to organic farming]. Innov 
Agron. 2009;4:259-268. [Article in French]

25.	 Kogan M, Rojas S, Gómez P, Suárez F, Muñoz JF, Alister 
C. Evaluation of six pesticides leaching indexes using 
field data of herbicide application in Casablanca Valley, 
Chile. Water Sci Technol. 2007;56(2):169-178.

	 doi: 10.2166/wst.2007.486
26.	 Soares AFS, Leão MMD, Vianna MR, Oliveira SMAC. 

Risk estimate of water contamination by pesticides 
used in coffee crops. Rev Bras Eng Agric Ambient. 
2012;16(4):425-432.

	 doi: 10.1590/S1415-43662012000400013
27.	 Ilboudo S, Faizatou Sorgho SN, Savadogo P, 

Ouedraogo G, Ouedraogo S. Farmer Practices and risk 
of water contamination by pesticides used in vegetable 
cropping in Ouagadougou, Burkina Faso. Int J Environ 
Monit Anal. 2019;7(6):128.

	 doi: 10.11648/j.ijema.20190706.13
28.	 Haggblade S, Diarra A, Jiang W, et al. Fraudulent 

pesticides in West Africa: A  quality assessment of 
glyphosate products in Mali. Int J Pest Manag. 
2021;67(1):32-45.

	 doi: 10.1080/09670874.2019.1668076
29.	 Diarra A, Haggblade S. Défis réglementaires en Afrique 

de l’Ouest: Etablir des réglementations régionales sur 
les pesticides en période de croissance rapide du marché 
[Regulatory challenges in West Africa: Establishing 
regional pesticide regulations during rapid market 
growth]. AgEcon Search. 2017;2:7. [Article in French].

30.	 Compaore H, Ilboudo S, Nati ADB, Dama MMB. Les 
risques sanitaires lies a l’utilisation des pesticides dans les 
bas-fonds rizicoles de la commune de dano, Province du 
Ioba Burkina Faso [Health risks related to pesticide use in 
the lowland rice fields of Dano commune, Ioba Province, 
Burkina Faso]. African Crop Sci J. 2019;27(4):557.

	 doi: 10.4314/acsj.v27i4.2 [Article in French]
31.	 PNUE/PAM. Plan de Gestion de PCB et Des 

Neuf Pesticides Pour La Région Méditerranéenne 
[Management Plan for PCBs and Nine Pesticides for the 
Mediterranean Region]. Kenya: PNUE; 2004. [Article in 
French]

32.	 Mazin V, Cuniassé B, Borgné GLE. Polluants Organiques 
Persistants  -  POP [Persistent Organic Pollutants – 
POP]. Noida: CITEPA; 2017. [Article in French]

33.	 Yao KS, Atsé BC, Trokourey A. Evaluation de l’ impact 
de la contamination aux pesticides des eaux, sur les 
poissons et la santé de l’ Homme, des secteurs IV et V 
de la lagune Ebrié (Côte d’ Ivoire) [Assessment of the 
impact of pesticide contamination of water on fish and 
human health in sectors IV and V of Ébrié Lagoon (Côte 
d’Ivoire)]. Sci Struct Matière. 2020;2:59-74. [Article in 
French]

34.	 Mambe-Ani P, Ouattara KN, Elleingand FE, Kadjo V. 
Assessment of the impact of pesticide use in urban and 
periurban agriculture in Abidjan, Côte d’Ivoire. Int J Biol 
Chem Sci. 2019;13(6):2824-2837.

	 doi: 10.4314/ijbcs.v13i6.32
35.	 Beulke S, Brown CD, Dubus IG, Fryer CJ, Walker A. 

Evaluation of probabilistic modelling approaches against 
data on leaching of isoproturon through undisturbed 
lysimeters. Ecol Modell. 2004;179(1):131-144.

	 doi: 10.1016/J.ECOLMODEL.2004.05.007
36.	 Bromilow RH. Paraquat and sustainable agriculture. Pest 

Manag Sci. 2004;60(4):340-349.
	 doi: 10.1002/ps.823
37.	 Pan CS, Chen CH, Mu HW, Yang KW. Review 

of emamectin benzoate poisoning. J  Acute Med. 
2024;14(3):101-107.

	 doi: 10.6705/j.jacme.202409_14(3).0001
38.	 Sathishkumar P, Mohan K, Ganesan AR, Govarthanan M, 

Yusoff ARM, Gu FL. Persistence, toxicological effect 
and ecological issues of endosulfan – A review. J Hazard 
Mater. 2021;416:125779.

	 doi: 10.1016/j.jhazmat.2021.125779
39.	 Vroumsia T, Moussa D, Feudjio C, Mmae JP. Acute 

toxicity of monocalm 400sl (monocrotophos) and 
profenalm 720ec (profenofos) on Oreochromis niloticus 
(Linnaeus, 1758). J Appl Biosci. 2014;78(1):6763.

	 doi: 10.4314/jab.v78i1.16
40.	 Abd-algadir IM, Idris OF, Elkhier MKS. Effect of 

pendimethalin herbicide on fish (nilotica) skeletal 
muscles, gills and its influence on human. World J Life 
Sci Med Res. 2011;1(1):5-10.

41.	 Goutte A, Alliot F, Budzinski H, et al. Trophic transfer of 
micropollutants and their metabolites in an urban riverine 
food web. Environ Sci Technol. 2020;54(13):8043-8050.

	 doi: 10.1021/acs.est.0c01411
42.	 Lürling M, Roessink I. On the way to cyanobacterial 

blooms: Impact of the herbicide metribuzin on the 
competition between a green alga (Scenedesmus) 
and a Cyanobacterium (Microcystis). Chemosphere. 
2006;65(4):618-626.

	 doi: 10.1016/j.chemosphere.2006.01.073
43.	 Nesser GAA, Abdelbagi AO, Hammad AMA, 

Tagelseed M, Laing MD. Levels of pesticides residues in 
the White Nile water in the Sudan. Environ Monit Assess. 
2016;188(6):374.

	 doi: 10.1007/s10661-016-5367-3

https://dx.doi.org/10.36922/AJWEP025220181
http://dx.doi.org/10.1007/s00267-020-01317-1
http://dx.doi.org/10.2166/wst.2007.486
http://dx.doi.org/10.1590/S1415-43662012000400013
http://dx.doi.org/10.11648/j.ijema.20190706.13
http://dx.doi.org/10.1080/09670874.2019.1668076
http://dx.doi.org/10.4314/acsj.v27i4.2
http://dx.doi.org/10.4314/ijbcs.v13i6.32
http://dx.doi.org/10.1016/J.ECOLMODEL.2004.05.007
http://dx.doi.org/10.1002/ps.823
http://dx.doi.org/10.6705/j.jacme.202409_14(3).0001
http://dx.doi.org/10.1016/j.jhazmat.2021.125779
http://dx.doi.org/10.4314/jab.v78i1.16
http://dx.doi.org/10.1021/acs.est.0c01411
http://dx.doi.org/10.1016/j.chemosphere.2006.01.073
http://dx.doi.org/10.1007/s10661-016-5367-3

	_Hlk203205037
	_Hlk191302230
	_Hlk203205136
	_Hlk129612667
	_Hlk204946966
	_Hlk202908744
	_GoBack
	_Hlk203206545
	_Hlk202953284
	_Hlk180969763
	_Hlk191375850
	_Hlk204952453
	_Hlk204952942
	_Hlk191390623
	_Hlk203207933

