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ABSTRACT 
 
 
Background an aims: The use of pesticides and chemical fertilizers has been practised for centuries 

to control pests and increase agricultural productivity. However, mismanagement of these products can 
entail health and environmental risks.This study was initiated to assess the impact of these practices 

on the CRW ecosystem. The aim of this study is to characterize pesticide and fertilizer use practices in 
vegetable growing in the Comoé river watershed (CRW). 

Study design:This study was carried out on a sample of market gardeners chosen randomly. Data 

collection was done transversally. 

Place and Duration of Study:This study was conducted in Western Burkina Faso during the dry 

period of 2020. It concerned market gardeners who carry out their activity in the ComoéBasin. 

Methodology:To this end, a survey was carried out among a representative sample of 204 vegetable 

growers. The survey sheet was used to collect information on the level of education, speculations, 
origins of fertilizers and pesticides, and the management of fertilizers and pesticides in the CRW. 

Results:The study revealed that local vegetable growers use both organic and chemical fertilizers. 

They obtain their supplies from the local market. In fact, 91% of the vegetable growers interviewed use 
both types of fertilizer. Growers are unaware of the validity period of the products they use. In addition, 
48% of growers say they do not know or do not pay attention to the expiry date of products. 
Furthermore, 82% of growers do not master fertilizer application doses.Current pesticide and fertilizer 
use practices are risky, and the dangers incurred are pollution, particularly water pollution, and its 
consequences on human and environmental health (soil, vegetation, etc.).It would therefore be wise to 
encourage and promote biological pest control in order to preserve human and animal health and the 
environment. 
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1. INTRODUCTION 
 
The agricultural sector holds a prominent place in Burkina Faso's economy, as it employs 71% of the 
working population and contributes around 28.6% to good agricultural practices [1]. The area under 
cultivation is estimated at 3.6 million hectares. Vegetable crops account for less than 1% of cultivated 
area [2]. Despite this, they play an important role in improving the livelihoods and food security of 
small-scale farmers in developing countries [3,4]. According to [2], vegetable production generates 
more than 10 billion CFA francs a year for the national economy and directly employs more than 
600,000 people, 35% of whom are women. The desire to increase agricultural productivity and 
incomes is leading farmers to make more frequent use of synthetic chemical products. However, 
mismanagement of these products can entail health and environmental risks [5]. Excessive use of 
compound or nitrogen fertilizers is a source of nitrates that contaminate surface and underground 
water [6]. In addition, the pressure of pests (parasites and harmful insects) is a major constraint on the 
vegetable-growing sector, and contributes to the decline in production and producers' incomes.  Thus, 
to improve yields and meet ever-increasing market demand, the use of synthetic pesticides by 
producers is almost systematic [7,8]. Vegetable growing in sub-Saharan Africa often relies on the 



 

 

intensive, even abusive, use of inputs (mineral fertilizers, organic waste, phytosanitary products, 
wastewater), with consequences that are often harmful to human health and the environment 
[9,8,10,5]. On the one hand, it is observed that vegetable producers use inappropriate insecticides, and 
on the other, the methods of use, the lack of suitable protective equipment for users and storage 
conditions constitute aggravating risk factors for farmers and consumers [11]. Pesticides, which protect 
vegetable crops, help reduce agricultural production losses, but their use presents serious risks for 
both humans and the environment [12]. The Comoé River Watershed (CRW) is an agrosystem in 
which vegetable crops, sugarcane, cereals and cotton are expanding rapidly, given the intensification 
of activities in the area. The work of Coulibaly [13]. identified over 22 active molecules and 144 tons of 
pesticides used in the area. It is therefore legitimate to raise the concern about the possible risks of 
pollution of water resources by agricultural pesticides and mineral fertilizers. This raises the question of 
how to manage fertilizers and pesticides so as to promote the sustainable use of natural resources 
along the basin and enable it to fulfil all its ecosystem functions. Hence the interest in carrying out such 
an investigation in order to provide decision-support tools to actors involved in local development in the 
study area. 
 
 

2. MATERIAL AND METHODS  
 
2.1. Study area 
 
The Comoé River Watershed is located in the western part of Africa between longitudes 2°45 and 5°58 
West and latitudes 5°10 and 10°29 North. It is drained by a river 1160 km long that has its source in 
the Banfora region 420 m above sea level in Burkina Faso. It covers an area of around 78,000 km
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, 

and extends over the south-western region of Burkina Faso, the south-eastern parts of Mali and 
eastern Ghana, and the northern, central and southern regions of Côte d'Ivoire.  
The Comoé Basin in Burkina Faso covers an area of 17,590 km

2
, encompassing all or part of the 

provinces of Comoé, Léraba, Kénédougou, Houet and Poni. It is framed by latitudes 9°35' North and 
11°05' North and longitudes 3°30' West and 5°30' West. It consists of five (05) main sub-basins: 
Comoé, Léraba, Kodoun, Baoué and Iroungou. 
2.2. Sampling 
Respondents were categorized by age and gender, based on the classification proposed by [14]. 
According to this structure, young people are those aged under 30, adults are those aged between 30 
and 60, and old people are those aged over 60. 
In the absence of a sampling frame of vegetable growers working in the Comoé basin, an empirical 
sampling method was used, namely that of quotas. Nevertheless, random sampling techniques were 
combined with the quota method. Sample size was determined using the proportion of growers who 
use chemical inputs in vegetable production in the study area. This information was obtained from 
agents in the Banfora technical support zone. According to them, nearly 85% of vegetable growers in 
the zone use chemical inputs. Therefore, the sample size was determined using Dagnelie's formula 
[15], which is also used by a number of authors such as[16]. 

𝑛 =
𝑧2𝑝(1−𝑝)

𝑒2
. 

Where n = sample size ; Z = margin rate deduced from desired confidence level rate z = 1.96 ; P (1-P)  
variance of the variable ;  e = margin of error (e = 5% = 0,05).  
 
This formula determines the number of people "n" to be interviewed according to the margin of error 
"e" that can be tolerated on a proportion of responses "p". 
This gives a sample size of 196 vegetable growers. Assuming that the response rate for this type of 
survey is 95% in the locality, the size was adjusted to 206 vegetable growers. In all, 204 vegetable 
growers were surveyed, giving a response rate of 99%. 
 

2.2. Survey procedure and data collection 
 
Data collection was based on the following tools:                                                                                             
Individual interviews using a questionnaire with a sample of informal farmers. The questionnaire was 
integrated into an application (mWater) that not only made it possible to dispense with paper for survey 
purposes, but also to geolocate respondents (https://www.mwater.co). 

https://www.mwater.co/


 

 

The survey form was designed to provide information on the identity of the respondent, the origins of 
fertilizers and pesticides, and the impacts of fertilizers and pesticides on the natural environment. It 
also provides information on agricultural production, on the health of the population and on the attitude 
of vegetable growers towards water resources, as well as on pesticides and fertilizers. 
 

2.3. Statistical analysis of data 
 
The data collected in the field was processed automatically. The first step was to check that the 
questionnaires had been filled in correctly, and that the answers given by the respondents 
corresponded. This allowed the results sheets to be carefully examined so that they could provide the 
information. 
The mWater application was chosen for its flexible operation and also because of its availability. It 
made it easier to digitally process data from our surveys on the socio-demographic characteristics of 
vegetable growers, the type and location of fertilizer supplies, the type of pesticides used, the validity 
period and source of supply, the management of leftover pesticides, the estimated quantities of 
fertilizer and the frequency of phytosanitary treatments, the period and safety measures during 
phytosanitary treatment, the participation of women and the safety measures used before, during and 
after phytosanitary treatment.  
 

3. RESULTS  
 
3.1. Socio-demographic characteristics of vegetable growers  

The distribution of surveyed vegetable growers by gender and level of education is shown in table 1. It 
emerges that the majority are male (88). Most of the respondents are illiterate (168 out of 204). Only 
9.80% of respondents claimed to have primary education.   
Vegetable growing in the locality is done by young people and adults, with an average age of 37.  
 
Table 1.Distribution of vegetable growers by gender, age and level of education 

Variable Gender of respondents Ages of respondents Level of education 

Male Female Young Adults Old Primary Secondar
y 

Literate Illiterate 

Frequency 167 37 56 145 3 20 8 8 168 

% 82 12 27.45 71.08 1.47 9.80 3.92 3.92 82.36 

 
The main activities practiced by vegetable growers are presented in table 2. 
The results show that the main activity is rain-fed agriculture (90% of cases), followed by vegetable 
growing and trade. 
 
Table 2. Importance of activities practiced by respondents 

Activity Importance of the activity 

Main (%) Secondary (%) 

Rain-fed agriculture 90 7 
Vegetablegrowing 7 91 
Trade 1 1 
Independante 1 0 

 

3.2. Type of pesticides, fertilizers and place of supply  
 
Local vegetable growers use both organic and chemical fertilizers. As a matter of fact, 91% of 
vegetable growers interviewed use both types of fertilizer. Only 9% use chemical fertilizers alone. Most 
of them (93%) look to the local market for their fertilizer supplies, as shown in picture 1.  
 



 

 

 
 
Picture  1. Chemical inputs store at Banfora market 

On the whole, vegetable growers in the Comoé River Watershed use pesticides that are sometimes 
unauthorized, and which they buy from the local market traders (Table 3). 
Growers are unaware of the expiry date of the products they use. In fact, 48% of them say they do not 
know or do not pay attention to the validity period of the products. 
 
Table 3. Pesticides and their toxicity classes in the study area  

Order N° Specialties Classe OMS Active ingredients Approval 

01 Lambda super 2.5 
EC 

 Lambdacyalothrin No 

02 Nicoplus  Nicosulfuron 400D No 
03 Adwunawura  Glyphosate 480g/l No 
04 Kalach 360 SL III Glyphosate Yes 
05 Digafagalan III Glyphosate 360g/l Yes 
06 Herbextra II 2.4-D amine salt 720g/l Yes 
07 Butaplus  Butachlor 50% EC Yes 
08 Atrazap 500 SC  Atrazine 500g/l Yes 
09 Success Appât III 0.24 CB Yes 
10 Acarius 018 EC II Abamectin 18g/l Yes 
11 Indoxan III Indoxancarb 50g/l Yes 
12 Rangro 480 SL  Isopropylaminesalt 

Glyphosate 
No 

13 Connet super  Promethyne No 
14 Gramopat super  Paraquat chloride No 
15 Alligator III Pendimethalin Yes 
16 Emir fort II Acetamiprid 32g/l 

Cypermethrin 72g/l 
Yes 

17 Bifagana  Glyphosate 480g/l Yes 
18 Bomec II Abamectin 18g/l Yes 
19 K-optimal II Lambda cyalothrin 

Acetamiprid 
Yes 

20 Glyphader 360 SL U Glyphosate 360g/l Yes 
21 Glyphonet 360 SL III Glyphosate 360g/l Yes 
22 Ikokadigne II Halocyfop R methyl Yes 
23 Pacha  III Acetamiprid 10g/l 

Lambda-cyalothrin 15g/l 
Yes 

24 Topstoxil   No 
25 Forotigui 480 SL   No 
26 Tihan  Spirotetramat No 
27 Ripro 720 SL   No 
28 Pyriforce 480 II Chlorpyrifosethyl 480g Yes 
29 Lambda power    No 
30 Movento total  Spirotetramat Yes 



 

 

Fulbendamide 
31 Round up 360 III Glyphosate Yes 
32 Butaforce  Butachlor 50% EC No 
33 Activus III Pendimethalin Yes 
34 Binfaga Massa III Isopropylaminesalt Yes 
35 Primagold  5-metolachlor 35g/l 

Mesotrione  
Terbuthylasine 

Yes 

36 Calliherbe II 2.4-D amine salt 720 SL Yes 
37 Herbimaïs  Atrazine 750g/kg 

Nicosulfuron  
No 

38 Akizon III Nicosulfuron  Yes 
39 Bibana  Glyphosate 360g/l Yes 
40 Ladaba  Glyphosate 360g/l No 
41 Savahaler II Methonyl 250g/kg Yes 
42 Samory  III Bensulfuron méthyl 100g/kg Yes 
43 Caïman rouge  II Permethrin 

Thiram 
Yes 

44 Emacot II Emamectin benzoate Yes 
45 Stomp CS III Pendimethalin 455g/l Yes 
46 Benji  Acetamiprid 250g/kg Yes 
47 Bio k 16 U Bacillus thuringiensis 

16000ul/mg  
Yes 

48 Jumper 75 WC U Chlorothalonil 750g/kg Yes 
49 Almectine 20 EC II Emamectin benzoate Yes 
50 Delta Top 56 EC U Deltamethrin 

Acetamiprid 
Yes 

51 Tamega II Deltamethrin Yes 
52 Adwumayè  Glyphosate 480g/l No 
53 Gramoquest super  Paraquat chloride No 
54 Polytrine  Cypermethrin 

Profenofos 
Yes 

55 Benco  Mancozeb 80% No 
56 Bin’fla 720 WG  Glyphosate 360g/l No 
57 Coga III Mancozeb 800g/kg Yes 
58 Attakan C II Imidachloprid 

Cypermethrin 
Yes 

59 Montaz 45 WS III Imidacloprid 250g/kg 
Thiram 200g/kg 

Yes 

60 Heros  Glyphosate  Yes 
61 Finish   Glyphosate 680g/kg No 
62 Thunder  II Imidacloprid 

Betacyflutrin 
Yes 

63 Nomolt III Téflubenzuron 150g/l Yes 
64 Atia  Cypermethrin No 
65 B N°.01   No 
66 Somon 40 EC  Acetamiprid 

Cypermethrin 
No 

67 Idefix II Copper hydroxyde Yes 
68 Malik 108 EC  III Halocyfop-Rmethyl Yes 
69 Bibana 480 SL  Glyphosate 360g/l) No 

 

3.4. Managingleftover pesticides 
 

Once the products have been acquired by the growers, they are stored at the vegetable-growing sites, 
in warehouses or at home. For most growers, the production site is the preferred place to store their 
produce.  



 

 

Of all the growers surveyed, 90% store their products at their vegetable production sites, while 9% use 
warehouses for storage. Less than 1% of growers take the risk of storing products at home. What's 
more, almost all respondents claim to keep leftover products in their packaging for future use. 
 

3.5. Estimating fertilizer quantities and treatment frequency  
 

The survey revealed that 82% of vegetable growers have no method to estimate the quantity of 
fertilizer needed. It is therefore easy to understand why they use random dosages, without taking into 
account recommended dosage standards or the specificity of each crop. This can lead to overdosing, 
with economic, health and environmental consequences. 
As for the type of treatment applied, 54% of growers use a calendar-based application and 40% a 
threshold application. The calendar application is initiated at each treatment date according to a 
calendar, whereas the threshold application is initiated following a prospection that determines the 
necessity of a treatment because an economic nuisance threshold has been reached. 
 

3.6. Phytosanitary treatment period and safety measures 
 

For many vegetable growers, there is no treatment period. 78% of the growers interviewed do it at any 
time. When treating vegetable crops, growers take wind direction into account to avoid inhaling as 
much of the product as possible, which will undoubtedly have consequences for their health. These 
basic precautions are known to almost all vegetable growers, but they do not use protective 
equipment. 
 

3.7. Women's participation 
 

The survey revealed that 13% of growers are women, who also take part in phytosanitary treatment, 
generally for their small farms. The treatment activity is therefore not restricted to men in this locality. 
 

3.8. Precautions before, during and after phytosanitary treatment 
 

Before treatment, only 8% of them read the labels on the packages. This may be linked to their level of 
education, with 82% of vegetable growers unable to read or write. 
None of the growers smokes during treatment, according to the survey results. However, nearly 26% 
communicate by telephone during treatment.  
After treatment, as shown in the graph (Table 4), 81.37% washed only their hands, while 16% washed 
their whole body.  
 
Table 4. Distribution of vegetable growers according to post-treatment hygiene measures 

 Wash the 
body 

Wash hands only Drink milk Do nothing 

Frequency  32 166 2 4 
% 15.69 81.37 0.98 1.96 

 
After pesticide application, 69% of respondents burn the empty containers. Others bury them (10%) or 
use them for other purposes, when they are not abandoned in the open (21%), as shown in picture 2. 
 



 

 

 

Picture 2. Pesticide packaging abandoned in the open 

 

4. DISCUSSION 

 
In Burkina Faso, the main activity of most rural populations is rain-fed agriculture. In the Comoé river 
watershed, vegetable growing is a secondary occupation that plays an important role in producers' 
financial and food security.  The analysis of the results shows that the vegetable sector is dominated 
by men (88%). This observed tendency is in line with statistics obtained nationwide [2,17]. The reason 
for this is that vegetable growing is a tedious activity and requires financial resources that women often 
do not have. Also, men generally have more access to land than women, and vegetable-growing 
activity in the area is supervised by the heads of households, who are generally men, hence this 
distribution of the sample. According to the [18], gender inequalities in land rights are widespread. 
Women's access to land is limited (less than 10% in West Africa) and is often restricted to secondary 
land rights, meaning that they hold such rights through male family members.  
The study revealed that most vegetable growers (around 82%) are neither educated nor literate; this 
could be a major obstacle to exploiting the information on the label, which provides information on the 
safe use of the product. Only 8% of respondents read the labels on the packages, and it also emerged 
that almost 26% communicate by telephone during treatment. This situation could be linked to their 
level of education. Indeed, a grower's level of education influences his mastery of modern production 
techniques. Moreover, vegetable growers with an advanced level of education have more opportunity 
to obtain the necessary information on the products they use on their farms, and are more receptive to 
the dangers posed by uncontrolled use of certain products. This result corroborates the work of [19], 
who showed that illiteracy is one of the toxicological risk factors among pesticide users. Other studies, 
such as those by [20]in Benin, have also stated that 7 out of 10 farmers have never been to school, 
and that of those who have, only 1 in 3 has completed primary school. According to [21], the 
development of agricultural strategies should pay special attention to education and information 
dissemination for producers. These factors have a major influence on pesticide use and pesticide 
waste management. In the CRW, almost all respondents say that they keep the pesticide remaining in 
its container after phytosanitary treatments for future use; however, the remaining mixture is 
systematically poured off. This raises the question of how surplus mixture is managed, as it constitutes 
an environmental risk factor. Dumping or burying the remaining mixture can contaminate water through 
runoff or infiltration. According to [22], water pollution could cause a public health problem, as surface 
or well water is used daily for food. This situation permanently exposes aquatic organisms to pesticide 
residues, some of which can persist for several years in the environment [23]. Also, the existence of 
surplus mixture is proof that growers are unable to determine the quantity of mixture required for the 
area to be treated. This confirms the findings of [24], on risk diagnosis (risk and exposure factors, 
frequency of environmental pollution) in the eastern cotton-growing region of Burkina Faso, who 



 

 

concluded that in matters of mixture preparation, growers were unable to determine the quantity of 
mixture according to the area to be treated. In fact, work by [25] in the Benin cotton basin showed that 
growers are still very unaware of the rational use of phytosanitary products. After pesticide application, 
empty packages are for the most part destroyed that is to say burnt (69%). Similar results were 
obtained by [19], who also found that empty packages were abandoned in the open, burnt, buried or 
reused. Indeed, some people bury them (10%) or use them for other purposes, when they are not 
abandoned in the open (21%). Abandoning empty packages and burying them in the ground is a factor 
of environmental pollution, since all packages are made of non-biodegradable materials and will 
therefore remain in the ground for years.  
Concerning precautions taken by growers when using pesticides, our interviews with them revealed 
that 97% do not use any protective equipment when applying pesticides. 
Of all the growers interviewed, almost 58% wash in water points, while 41% do so in the field. On the 
other hand, 88% wash their equipment in the field after pesticide application [24].  found similar results 
in the eastern cotton-growing zone of Burkina Faso. The survey also revealed that the majority of 
growers use chemical fertilizers, but only 12% of them know how to apply and use them. This lack of 
knowledge of fertilizer dosages could affect the sustainability of vegetable-growing systems and pose a 
risk to the environment [6]. In fact, the work of [17].  in the western region of Burkina Faso has shown 
that most vegetable growers use mineral fertilizers and are aware of the dangers associated with their 
use on water and soil fertility in the long term. 
 

CONCLUSION 
 
Vegetable-growing in the Comoé river watershed remains the main activity for farmers in the dry 
season, but it encounters a number of difficulties. Beyond the economic profitability of this activity, it 
should be recognized that there is a major issue relating to the ecosystem risks inherent in fertilization 
and plant protection practices that do not respect the rules for the safe management of chemical 
inputs. 
In order to protect farmers' health, and consequently public health and the environment, measures and 
actions need to be taken. Proposals to achieve this include strict control of the quality of fertilizers and 
pesticides used on the different vegetable-growing areas and, more generally, the safe management of 
chemical inputs in agriculture; sensitization on the dangers of phytosanitary products, which should 
focus on pollution problems, particularly water pollution and its consequences on human and 
environmental health. 
It would therefore be wise to encourage and promote biological pest control in order to protect human 
and animal health, as well as the environment.  
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