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Abstract: A survey was carried out among 129 pesticide applicators of the departments of Agboville 

and Soubré, in order to identify the phytosanitary practices in field’s treatment adjacent to a fish farm. 

It turns out that pesticide application is a male task. Among these pesticide applicators, 59.7% of 

those from Soubré are illiterate as compared to 12% of those from Agboville. Most applicators in both 

localities (64% in Agboville and 95% in Soubré) have no qualifications. Only 1.5% of them are 
wearing appropriate protective equipment when spraying. 50.7% and 9.7% of applicators of Agboville 

and Soubré respectively are dressed in partial equipment. Poor practices in the dosing and 

preparation of porridges, as well as the management of empty packs could expose fish farms to 
pesticide residues contamination; fields being treated virtually every month in the year. Among the 

pesticides listed, insecticides accounted for 47% followed by 44% herbicides. Growth regulators and 

fungicides represent 5% and 4% respectively. At the end of this survey, it appears that pesticides with 

toxic effects on human health and environment have been listed. Thiamethoxam and glyphosate are 
respectively the predominant insecticide and herbicide contaminants. 

Keywords: survey, fish farms, thiamethoxam, glyphosate, health risks. 
 

 

1. Introduction 

 

At the dawn of its independence, Côte 

d’Ivoire concentrated its economic 

development on agricultural sector [1]. 

Thanks to its important natural 

potentialities characterized by a favorable 

climate, fertile lands and important 

hydrological resources, a varied range of 

vegetal productions is available on Ivorian 

markets [2]. In response to the increase in 

consumption imposed by its growing 

population, adoption of the Master Plan for 

Agricultural Development 1992 – 2015 has 

promoted the use of plant protection 

products (fertilizers and pesticides) in 

agriculture [3].  

The use of pesticides in Ivorian agriculture 

is only recent, but has developed rapidly. 

Already in 1996, the amount of pesticides 

used was estimated at more than 128,000 

tons [4]. Of course, the use of pesticides 

has significantly increased agricultural 

productions. But at the same time, they 
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have a negative influence on biodiversity 

and lead to health risks related to their 

exposure [5, 6]. 

Some of these pesticides are indeed very 

remnant products; their half-life extending 

over several years in the order of ten years 

and beyond. In tropical countries as in the 

case of Côte d’Ivoire, they can degrade 

rapidly under action of ultraviolet radiation 

into derived products which are generally 

more toxic and more stable than the initial 

products [7]. Following a spread, the 

fraction of pesticides that reaches the 

ground, joins the groundwater by 

infiltration or surface water by runoff. And 

yet, the dangerousness of these products is 

well proven. They would be responsible 

for decreasing immunity [8], of appearance 

of cognitive and neurodegenerative 

disorders [9]. Thus, use of agricultural 

pesticides is not without consequences on 

environment, health of farmers themselves 

and that of consumers. In Benin, in the 

department of Borgou, 37 deaths of people 

and 36 cases of severe intoxication were 

recorded following endosulfan poisoning 

between May and September 1999 [10]. In 

Côte d’Ivoire, according to the 

occupational health service of the hospital 

and university center of Yopougon 

(Abidjan), high clinical signs suggestive of 

organophosphorus and carbamate in many 

patients would have been detected [11, 12]. 

To this end, in the interest of public health, 

it is therefore imperative to identify the 

phytosanitary practices made on crops by 

Ivorian farmers. 

The purpose of this study was to identify 

agricultural pesticides used in fields near 

fish farms, and the phytosanitary practices 

of applicators in Agboville and Soubré 

departments with the aim of making a 

prognosis of the state of environmental 

pollution and that of fishes from these 

farms.  

 

2. Materials and methods 

2-1.   Presentation of the study areas 

This study was carried out in the 

departments of Agboville and Soubré. 

Agboville department covers an area of 

11,300 km2 and is located 80 km from the 

Ivorian economic capital, Abidjan. 

Characterized by a dense and humid forest, 

this department is part of the southern 

forest of Côte d’Ivoire [13]. It has a very 

rugged terrain characterized by presence of 

many valleys and hills. The climate is 

subequatorial with two dry seasons and 

two rainy seasons all of unequal length. 

The average annual rainfall is 1400 MM of 

rain. Agboville is mainly irrigated from 

east to west by Agneby’s river and has a 

ferralitic type soil. However, there are non-

permanent rivers that can drought in dry 

season including rivers Abé, Bebasso, 

Gorké, Kavi, Mafou, Mé, M’brou and 

Séguié. The average annual temperature is 

around 25 °C, and economic activity is 

based on primary sector dominated by 

cocoa farming.  

Soubré’s department is located in the 

south-west of Côte d’Ivoire, 380 km from 

Abidjan and extends on 4779 km2. The 

relief consists of vast plateaus surmounted 

by hills in places and a subequatorial 

climate type, characterized by a dry season 

and two rainy seasons of unequal length. 

The hydrographic network consists of 

permanent watercourses, the most 

important of which are Sassandra’s river 

and its main tributaries, the Davo, Gôh, 

Lobo and N’zo. Soubré has a ferralitic type 

soil and has vegetation with enormous 

agricultural and forestry potential making 

the department one of the most important 

economic centers in the country. Economic 

activity is based on primary sector 

dominated by cocoa cultivation, and 70 % 

of the population is rural. Figure 1 present 

the map of the study areas. 
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2-2.   Choice of investigations sites 

Survey was held in five villages or camps 

in each department. It was interested in 

pesticides applicators whose treated 

plantations are within one kilometer of a 

fish farm. In Agboville department, 

applicators concerned come from the 

villages of Kamabroux, Mucho, 

Offoriguié, Offoumpo and Oress-Krobou. 

In Soubré, they come from camps of 

Amarakro, Carrière, Djoutoubou, 

Kouakoudankro and Sayo. The choice of 

these sites was motivated by the fact that 

sales of fish from these fish farms was 

made at least once. The farming system in 

these two departments varies from semi-

intensive to intensive.  

2-3.   Progress of the investigation 

The survey was conducted with 129 

planters and / or pesticide applicators from 

the two departments, of which 67 are from 

Agboville and 62 are from Soubré. 

It was carried out using a questionnaire 

giving information on the type and 

qualifications of applicator, age range, 

periods of application, commercial names 

of the pesticides used, places of purchase, 

preparation of porridge, wearing of 

personal protective equipment (PPE), any 
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discomfort experienced by spraying suites 

and the management of empty packaging. 

The survey was conducted according to 

snowball method [14]. It consisted of 

interviewing owners and / or pesticide 

applicator of fields adjoining fish farm on a 

radius of about one kilometer, then to 

interview another following 

recommendation of the previous one. It is 

completed in a village when people 

recommended by the previous ones have 

already been interviewed in the radius 

considered. Farms observations were made 

during pesticide application. The survey 

lasted 27 days in Agboville from April 7 to 

June 11, 2017, and then 18 days in Soubré 

over the period from September 7 to 

September 26, 2017. 

2-4.   Data analysis 

The survey data was entered using CS Pro 

version 6.3 software. Data were later taken 

to Excel 2010 for clearance, regulation and 

graphing. Stata version 14.2 software has 

been used for statistical processing. The 

Chi2 statistical binding test between 

variables was established at 5% threshold 

(P < 0.05).  

 

3. Results 

3-1.   Gender and age range of 

applicators 

The survey revealed that pesticides 

application in fields is a task almost 

exclusively male. The male gender 

represents 97% and 93.5% respectively in 

Agboville and Soubré. They are adults, 

most of whom are aged 31 to 40, followed 

by those aged 41 to 50. However, 

applicators over 50 are more abundant in 

Agboville than in Soubré (Figure 2). 

3-2.   Schooling level and qualification of 

applicators 

While rate of applicators enrolled in 

Agboville is high and reaches 88% 

dominated by secondary level, that of 

Soubré is low with 40.3% whose primary 

level is dominant (Figure 3). The rate of 

qualified applicators is relatively low in 

both localities. This survey shows that 36% 

of applicators are qualified to apply 

phytosanitary products in Agboville, while 

5% are concerned in Soubré. For more 

cases in both localities, application is made 

by the plots owners or entrusted to 

maneuvers, whose generally aren’t 

qualified. These owners both applicators 

represent 59.4% and 90.3% in Agboville 

and Soubré respectively. Exception is 

made in Offoumpo’s village where 

application is mainly entrusted to 

specialists trained to that task. 

3-3.   Spraying periods and wearing of 

PPE 

Contrary to Soubré, pesticides are almost 

sprayed every month in the year in 

Agboville. However, insecticides and 

fungicides are preferentially sprayed in the 

months of January, August and December. 

As for herbicides, they are preferentially 

sprayed in February, March and April 

depending on the locality (Figures 4 & 5). 

Applicators interviewed don’t have 

adequate PPE against pesticides. In 

Soubré, protection is almost non-existent 

and comes down to wearing ordinary boots 

and clothes, often torn. However, in camps 

of Amarakro, Kouakoudankro and Sayo 

some of them protect airways using a nose 

shield. 

In Agboville, however, the majority of 

applicators protect themselves from 

pesticides inhalation using a nose shield or 

gas mask, and/or contact with eyes using 

glasses. Only 1.5% protect themselves 

from inhalation, contact with eyes and 

body using a suit (Figure 6). At 5% 

threshold, a statistical link is established 
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between PPE’s wearing and schooling 

level (P<0.05) (Table 1), and between 

PPE’s wearing and the lack of qualification 

(P < 0.05) (Table 2). 

3-4.   Discomfort felt 

79% and 77% of applicators of Agboville 

and Soubré respectively feel discomfort, of 

which itching, sneezing and skin irritation 

are the most common; sometimes, eyes 

irritation and cold. On the other hand, 

some admit not to feel effects (Figure 7). 

The null hypothesis of independence 

between the variables PPE’s wearing and 

existence of discomfort is accepted at 5% 

threshold. There is no statistical link 

between these two variables (P > 0.05) 

(Table 3). 

 

 

 

 

 

 

 

 

 

  

 

3-5.   Places of purchase pesticides and 

management of empty packaging 

In both localities, 53.2% and 78.1% of 

Agboville and Soubré applicators 

respectively buy pesticides at local markets 

(Figure 8), where they are exposed without 

any protection from sun. A statistical link 

is established between choice of the places 

of purchase of pesticides and their cost and 
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proximity at the threshold of 5% (P < 

0.05) (Table 4). Empty packs generally are 

mismanaged. There are left intact in fields 

after use (67% of cases in Agboville and 

89% in Soubré). In other cases, there are 

reused for domestic use as a container for 

drinking water or palm wine called 

"bandji", but also for preservation of 

cooking ingredients such as salt (Figure 9). 

There is a statistical link between the 

management of empty packaging and 

qualification of applicators at the 5% 

threshold (P < 0.05) (Table 5). 

3-6.   Listed pesticides and their active 

ingredients 

At end of the survey, 72 different 

pesticides were counted, 15 of which were 

unregistered, ie 20.8%. There are 47% of 

insecticides, 44% of herbicides, 5% of 

growth regulators and 4% of fungicides. 

Twelve insecticidal active ingredients have 

been identified, of which thiamethoxam is 

the most important, belonging to 

nicotinoids family (Figure 10). In 

herbicides, eleven active ingredients have 

been identified of which glyphosate is the 

most represented molecule (Figure 11). In 

fungicides, six active ingredients have 

been identified among which metalaxyl is 

predominant. In growth regulators 

Ethephon is predominant.  
Table 1  

Cross table and independent test of Chi2 between the variables PPE’s wearing and Applicator Schooling 

Levels. 

PPE’s 

WEARING 

SCHOOLING LEVEL 
Total 

Unschooled Primary Secondary Higher 

NO 40 26 22 0 88 

YES 5 10 25 1 41 

Total 45 36 47 1 129 

Pearson chi2 (1) = 21.2173                    Pr = 0.000 

 

Table 2  

Cross table and independent test of Chi2 between the variables PPE’s wearing and Applicator 

Qualifications. 

PPE’s WEARING 
APPLICATOR QUALIFICATION 

Total 
None Qualified 

NO 81 7 88 

YES 21 20 41 

Total 102 27 129 

Pearson chi2 (2) = 28.1686                    Pr = 0.000 

 

Table 3  

Cross table and independent test of Chi2 between the variables Protection Equipment and Discomfort 

Felt. 

PROTECTION 

EQUIPMENT 

DISCOMFORT  
Total  

None Presence 

Full equipment  0 1 1 

None protection  21 67 88 

Partial protection 7 33 40 

Total  28 101 129 

Pearson chi2 (3) = 0.9347                    Pr = 0.627 
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3-7.   Preparation of porridge 

During observations made when porridge 

is prepared, the dosage prescribed on 

packaging is not followed. It is usually 

done under the order of owner of 

plantation treated when applicator is a 

specialist. When this one is lacking, the 

dosage is arbitrary and depends on its 

judgement or a third person. Applicators 

sometimes make mixture of different 

pesticides. It concerns 21.7% and 17.7% of 

applicators of Agboville and Soubré 

respectively. While 65% of mixture 

consists of mixing several insecticides in 

Agboville, 70% of mixture made in Soubré 

concern several herbicides. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 4  

Cross table and independent test of Chi2 between the variables Places of Purchase Pesticides and the 

Reasons of that choice. 

PLACES OF 

PURCHASE 

PESTICIDES 

REASONS FOR CHOOSING THIS PLACE 

Total  
Effectiveness  

Lower 

cost 

No 

expense 

Payment 

condition 

facilitated 

Proximity  Quality  

Authorized 

seller 
1 1 0 1 0 20 23 

Cooperative  0 0 0 12 1 0 13 

Gift of State 1 1 22 0 2 0 26 

Local market 21 61 4 6 41 9 142 

Street vendor 1 1 0 3 1 1 7 

Tracker  0 0 0 7 2 2 11 

Total  24 64 26 29 47 32 222 

Pearson chi2 (4) = 378.9245                    Pr = 0.000 
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Table 5  

Cross table and independent test of Chi2 between the variables Management of Empty Packs and 

Applicator's Qualification. 

MANAGEMENT OF 

EMPTY PACKS 

APPLICATOR QUALIFICATION? 
Total  

None Qualified 

Demolished and buried 4 9 13 

Garbage dump 4 0 4 

Reused  11 1 12 

Thrown into fields 83 17 100 

Total  102 27 129 

Pearson chi2 (5) = 21.4686                    Pr = 0.000 

 

4. Discussion 

 

The survey showed that use of 

phytosanitary in both study localities for 

harvests optimization, is almost systematic 

as meant by several authors of other 

countries [15, 16, 17, 18]. According to 

some interviewees, this situation is due to 

lack of manpower. Application is an 

almost masculine task, as was also reported 

by [19] in Yamoussoukro market 

gardeners. These applicators are all adults 

aged 21 to 60 ; with the age group 31 to 40 

being the majority. In Soubré, the majority 

of pesticides applicators are illiterate 

(60%), as are those in Morocco for the 

health protection of spearmint [20]. In 

Agboville, most of them are literate (87%), 

and 54% of them have reached secondary 

level. The few women pesticides 

applicators surveyed are all market 

gardeners and illiterate. According to those 

women, they would have learned 

phytosanitary application by initiation with 

their husbands as Muliele et al [21] pointed 

out, but also to ensure the survival and that 

of their family, because they would be 

either divorced or widowed. Despite the 

high proportion of literate applicators in 

Agboville, rate of qualified in 

phytosanitary application is low; it’s even 

more so in Soubré. This observation is 

consistent with that made by Muliele et al 

[21]. This could explain bad practices 

observed in pesticides use as underlined by 

several authors [22, 23, 24]. Indeed, 

certainly literate applicators could be 

ignorant of good phytosanitary practices. 

According to some respondents, 

solicitation of specialist applicators is 

expensive, while pesticides and machines 

are sold over-the-counter. These bad 

practices refer in particular to the wearing 

of PPE, misuse of pesticides, their origin, 

the various mixtures made, management of 

empty packaging and precautions to be 

taken for any surrounding watercourse.  

In Agboville, 48% of applicators give little 

interest to wearing of PPE ; as for Soubré, 

90% are concerned. Similar observation is 

made by Doumbia and Kwadjo [25] among 

market gardeners in Abidjan and two of its 

suburbs. Some applicators with no 

education level or qualification 

interviewed, not wearing any protection 

during spraying, claim to be immune to 

pesticides that would then be ineffective on 

them. This same remark was made by Toe 

et al [26] in Burkina Faso among the 

cotton producers of the Hauts-Bassins, the 

Cascades and the Boucle of the Mohoun. 

Logically, this attitude of ignoring the 

wearing of protective equipment should be 

at the origin of listed discomforts, as well 

as numerous cases of intoxication and 

deaths that would have occured in camps 

as some respondents have indicated. These 

discomforts have also been observed by 
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Sonchieu et al [27] among bread sellers 

from Bamenda in Cameroon. And yet, 

results of our study show that being 

dressed in PPE does not induce absence of 

discomfort. This situation could be 

explained by the fact that applicators 

considered to be equipped with protection 

during spraying, are dressed only in partial 

and inadequate equipment such as use of 

nose shield instead of the gas mask and / or 

wearing ordinary clothes instead of the 

suit. In addition, only 1.5% of applicators 

interviewed confessed to detaining and 

wearing full protective equipment when 

spraying. The source of pesticides is also a 

source of concern. Pesticides are usually 

bought in local markets exposed to sun, as 

it is the case with tomato producers in 

Burkina Faso [22]. This could explain use 

of unapproved and unauthorized products 

in Côte d’Ivoire, as indicated by Doumbia 

and Kwadjo [25]. Also, according to some 

interviewees aware of using unauthorized 

products, there would cost less compared 

to those authorized.  

Phytosanitary practices in our two study 

localities concerning dosage of porridges, 

mixtures of different pesticides and 

management of empty containers could 

have a negative impact on environment. In 

fact, the dosages carried out are generally 

beyond the requirements in the case of 

insecticides and herbicides. Concerning the 

case of insecticides, it is thought that 

overdose is due to resistance of insect pests 

to cocoa, which is dominant crop, and also 

to gardeners. This result is supported by 

the work of Gnankine et al [28]. According 

to these authors, overdose of pesticides by 

tomato producers in Burkina Faso is 

related to its pest resistance (H. armigera 

and B. tabaci) to insecticides. This 

situation could also explain the mixtures of 

pesticides carried out, with intention of 

producing a more effective porridge on 

these pests. 

Observations made in farm environment 

have revealed mismanagement of empty 

packaging. There are either reused for 

drinking or abandoned in fields as shown 

by Eddaya et al [20]. However, good 

phytosanitary practices would advise that 

there be demolished and buried. These 

practices could prove damaging for the 

water environment. 

From results of work of Keddal and N’dri 

[29] and Mawussi et al [16], water 

resources represent the catchment area for 

a surge of pesticides residues. Given that 

investigation concerned plantations located 

in the vicinity of fishponds, it would 

therefore be likely to assume that by runoff 

or infiltration, pesticides residues could 

reach these ponds and then accumulate in 

fish; spraying being carried out almost 

every month. Studies have shown such 

contamination in surface water [30], 

groundwater [31] and fish [32, 33, 34]. For 

this purpose, since lambdacyhalothrin, 

thiamethoxam and glyphosate are the 

predominantly identified pesticide active 

ingredients; consumption of fish from fish 

farms could constitute a risk for the health 

of populations. This is also the case of 

endosulfan of which the toxic effects are 

well known. 

Indeed, lambdacyhalothrin dissipates 

rapidly in water due to its adsorption on 

particles and aquatic organisms [35]. It is 

extremely toxic to many aquatic 

organisms; hence its ban in China [36]. 

Works have shown the involvement of 

pyrethroids in coronary artery desease in 

Chinese population [37]. Similarly, tests in 

rats, mice and rabbits revealed neurotoxic 

effects of lambdacyhalothrin [38] and 

decrease of body weight [39]. Other tests 

in mice fed thiamethoxam for 18 months at 

concentration of 500 to 2,500 ppm, have 

shown that one of its metabolites 

CGA330050, would be responsible for 

liver tumors [40]. As for glyphosate, it has 
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been classified as a probably carcinogenic 

substance for human by the International 

Agency for Research on Cancer [41]. The 

results of De Roos et al [42], have shown 

that glyphosate would be involved in the 

prevalence of myeloma or Kahler’s 

disease, a type of cancer that affects 

plasma cells. Several authors have also 

shown other effects of pesticides including 

decline in intellectual abilities and 

intelligence level in children [43], the onset 

of type 2 diabetes [44] or disorders of 

reproduction [45].  

 

5. Conclusion  

 

Faced with the challenge of food security, 

the use of pesticides has won over Ivorian 

agriculture. However, poor pesticides use 

could expose population to risk related to 

consumption of food, especially fish from 

fish farms adjacent to plantations 

undergoing pesticides treatments. In view 

of continuing this work, it is planned to 

carry out qualitative analyses for the 

detection of pesticides residues in fish 

from fish farms, in order to assess their 

level of contamination. 

6. Acknowledgement 

 

 The authors of this article would like to 

express their gratitude to the National 

Association of Aquaculturists of Côte 

d’Ivoire (ANAQUACI) for facilitating 

access to fish farmers, the EKLEYO’s 

cooperative of Soubré  for full adherence 

to this work and the administrative and 

village authorities of Agboville and Soubré 

departments for their hospitality.  

7. References 

 
[1]. KOUADIO KA, MONSAN V, GBONGUE 

M. Investissement et dynamique de la pauvreté en 

milieu agricole ivoirien. Politique Economique et 

Pauvreté (PEP), Rapport final PEP-PMMA; 39 p., 

(2007) 

[2]. SANGARÉ A, KOFFI E, AKAMOU F, FALL 

CA. Etat des ressources phytogénétiques pour 

l’alimentation et l’agriculture. Ministère de 

l’Agriculture, second rapport national; 65 p., 

(2009) 

[3]. FLEISCHER G, ANDOLI V, COULIBALY 

M, RANDOLF T. Analyse socio-économique de la 

filière des pesticides en Côte d’Ivoire. Publication 
du projet de politique des pesticides en 

collaboration avec la Direction de la Protection 

des Végétaux et de la Qualité du Ministère de 

l’Agriculture et des Ressources Animales de Côte 

d’Ivoire; N°6, 112 p., (1998) 

[4]. ZADI DR. Profil national actualisé sur la 

gestion des produits chimiques en Côte d’Ivoire. 

Ministère de l’Environnement, des Eaux et Forêts; 

80 p., (2008)  

[5]. GNAGO JA, DANHO M, AGNEROH TA, 

FOFANA IK, KOHOU AG. Efficacité des extraits 

de neem (Azadirachta indica) et de papayer (Carica 
papaya) dans la lutte contre les insectes ravageurs 

du gombo (Abelmoschus esculentus) et du chou 

(Brassica oleracae) en Côte d’Ivoire. Int J Biol 

Chem Sci; 4(4): 953-966, (2010) 

[6]. MONKIEDJE A, NJINE T, TAMATCHO B, 

DEMANOU J. Assessment of the toxic effects of 

the fungicide Ridomil plus 72 on aquatic organisms 

and soil micro-organisms. Environmental 

Toxicology; 15: 65-70, (2000) 

[7]. PNUE. Evaluations régionales des substances 

toxiques persistantes. Rapport de la Région sub-
saharienne. (2002); Available from : 

http://www.chem.unep.ch/pts/regreports/Translated

%20reports/sub%20saharan%20africa%20fr.pdf 

[8]. DEWAILLY E, AYOTTE P, BRUNEAU S, 

GINGRAS S, BELLES-ISLES M, ROY R. 

Susceptibility to infections and immune status in 

Inuit infants exposed to organochlorines. Environ. 

Health Perspect Mar; 108(3): 205-211, (2000) 

[9].  COSTA LG, ASHNER M, VITALONE A, 

SYVERSEN T, SOLDIN OP. Developmental 

neuropathology of environment agents. Annu. Rev. 
Pharmacol Toxicol; 44: 87-110, (2004) 

[10]. TON P, TOVIGNAN S, DAVO S. Endosulfan 

deaths and poisonings in Benin. Pesticides News; 

47: 12-14, (2000) 

[11].  MANDA P, DANO DS, KOUASSI YM, 

OGA AS, DEMBÉLÉ A, WOGNIN SB et al. 

Evaluation de l’exposition aux organophosphorés et 

aux carbamates des applicateurs de produits 

phytosanitaires. Edition Universitaires de Côte 

d’Ivoire (EDUCI), J Sci Pharm Biol; 6(1): 53-60, 

(2005) 



Food and Environment Safety - Journal of Faculty of Food Engineering, Ştefan cel Mare University - Suceava 

Volume XVIII, Issue 3 – 2019 

 
 

 
Adou Akpa Guy Blanchard GNAGNE, Ahou Irène KOUADIO, Kouamé AFFOURMOU, Brou Lazare YAO, Moussa 
SANOGO, State of play in the use and management of pesticides and risk of contamination of fish ponds in agricultural 
production areas in Côte D’ivoire: case of the departments of Agboville and Soubré, Volume XVIII, Issue 3 – 2019, pag. 246 
- 257   

256 
 

[12].  KOUASSI YM, WOGNIN SB, MANDA P, 

YEBOUE-KOUAME BY, TCHICAYA AF, 

BONNY JS et al. Intoxications chroniques 

professionnelles diagnostiquées au CHU de 

Yopougon-Abidjan de 1990 à 2002. Cahier de 

Santé publique, Editions Universitaires de Côte 

d’Ivoire (EDUCI), Université de Cocody-Abidjan; 

3(1) : 61-66, (2004) 

[13].  N’GUESSAN K, ZIRIHI GN, BORAUD 

NKM. Etude ethnopharmacologique des plantes 
utilisées pour faciliter l’accouchement, en pays 

Abbey et Krobou, au Sud de la Côte d’Ivoire. Int J 

Biol Chem Sci; 4(4) : 1004-1016, (2010) 

[14]. BAHOUAYILA MCB. Cours de pratiques des 

enquêtes. Institut Africain de la Statistique; 18 p., 

(2016)  

[15]. BELHADI A, MEHENNI REGUIEG L, 

YAKHLEF H. Pratiques phytosanitaires de serristes 

maraichers de trois localités de l’est des Ziban et 

leur impact potentiel sur la santé humaine et 

l’environnement. Revue Agriculture, numéro 

special; 1: 9-16, (2016) 
[16]. MAWUSSI G, KOLANI L, DEVAULT DA, 

ALATE KKA, SANDA K. Utilisation de pesticides 

chimiques dans les systèmes de productions 

maraîchères en Afrique de l’Ouest et conséquences 

sur les sols et la ressource en eau : cas du Togo. 

44ème Congrès du Groupe Français des Pesticides, 

26-29 Mai, Schoelcher (2015); pp : 45-53, (2014) 

[17]. AKAN JC, JAFIYA L, MOHAMMED Z, 

ABDULRAHMAN FI. Organaphosphorus pesticide 

residues in vegetable and soil samples from Alau 

Dam and Gongulong agricultural areas, Bomo 
states, Nigeria. Int. J. Environ. Monit Anal; 1(2): 

58-64, (2013) 

[18]. CISSÉ I, TANDIAN AA, FALL ST, DIOP 

ES. Usage incontrôlé des pesticides en agriculture 

péri-urbaine : cas de la zone des Niayes au Sénégal. 

Cah Agric; 12(3): 181-186, (2003) 

[19]. TANO BF, ABO K, DEMBELE A, FONDIO 

L. Système de production et pratiques à risque en 

agriculture urbaine : cas du maraîchage dans la ville 

de Yamoussoukro en Côte d’Ivoire. Int. J Biol 

Chem Sci; 5(6): 2317-2329, (2011)  
[20]. EDDAYA T, BOUGHDAD A, BECKER L, 

CHAIMBAULT P, ZAÏD A. Utilisation et risques 

des pesticides en protection sanitaire de la menthe 

verte dans le Centre-Sud du Maroc. J Mater 

Environ Sci; 6(3): 656-665, (2015)  

[21]. MULIELE MT, MANZENZA MC, EKUKE 

WL, DIAKA PC, NDIKUBWAYO MD, 

KAPALAY MO et al. Utilisation et gestion des 

pesticides en cultures maraîchères : cas de la zone 

de Nkolo dans la province du Kongo Central, 

République Démocratique du Congo. J Appl Biosci; 

119: 11954-11972, (2017)  

[22].  SON D, SOMDA I, LEGREVE A, 

SCHIFFERS B. Pratiques phytosanitaires des 

producteurs de tomates du Burkina Faso et risques 

pour la santé et l’environnement. Cah Agric; 26, 

25005, (2017)  

[23]. NARE NWA, SAVADOGO PW, 

GNANKAMBARY Z, NACRO HB, SEDOGO 

PM. Analysing risks related to the use of pesticides 
in vegetable gardens in Burkina Faso. Agriculture, 

Forestry and Fisheries; 4(4): 165-172, (2015)  

[24].  ASSOGBA-KOMLAN F, ANIHOUVI P, 

ACHIGAN E, SIKIROU R, BOKO A, ADJE C, et 

al. Pratiques culturales et teneurs en éléments 

antinutritionnels (nitrates et pesticides) du Solanum 

macrocarpum au sud du Benin. African Journal of 

Food, Agriculture, Nutrition and Development; 

7(4): 1-21, (2007) 

[25]. DOUMBIA M, KWADJO KE. Pratiques 

d’utilisation et de gestion des pesticides par les 

maraichers en Côte d’Ivoire : cas de la ville 
d’Abidjan et de deux de ses banlieues (Dabou et 

Anyama). Journal of Applied Biosciences; 18: 992-

1002, (2009) 

[26]. TOE AM, OUEDRAOGO M, OUEDRAOGO 

R, ILBOUDO S, GUISSOU PI. Pilot study on 

agricultural pesticides poisoning in Burkina Faso. 

Interdiscip Toxicol; 6(4): 185-191, (2013) 

[27]. SONCHIEU J, NSOH FJ, WAINGEH NC. 

Pesticide exposure of bread sellers and microbial 

safety of bread sold in Bamenda, Cameroon. Food 

and Environment Safety, 17(3): 341-351, (2018) 
[28]. GNANKINÉ O, MOUTON L, SAVADOGO 

A, MARTIN T, SANON A, DABIRE RK, VAVRE 

F, FLEURY F. Biotype status and resistance to 

neonicotinoids and carbosulfan in Bemisia tabaci 

(Hemiptera : Aleyrodidae) in Burkina Faso, West 

Africa. International Journal of Pest Management; 

59(2): 95-102, (2013)  

[29]. KEDDAL H, N’DRI JY. Impact de 

l’intensification agricole sur la qualité des eaux de 

surface et des eaux souterraines. Révue HTE; 138: 

13-29, (2008) 
[30]. BAO G, WANG MH, WILLIAM LC, DAO 

JC, ZHENG JS. Risk assessment of cyhalothrin on 

aquatic organism in paddy Weld in China. 

Regulatory Toxicology and Pharmacology; 48: 69-

74, (2007) 

[31]. NGOM S, SEYDOU T, THIAM BM, 

MANGA A. Contamination des produits agricoles 

et de la nappe phréatique par les pesticides dans la 

zone des Niayes au Sénégal. Rev Sci Technol., 

Synthèse; 25: 119-130, (2012) 



Food and Environment Safety - Journal of Faculty of Food Engineering, Ştefan cel Mare University - Suceava 

Volume XVIII, Issue 3 – 2019 

 
 

 
Adou Akpa Guy Blanchard GNAGNE, Ahou Irène KOUADIO, Kouamé AFFOURMOU, Brou Lazare YAO, Moussa 
SANOGO, State of play in the use and management of pesticides and risk of contamination of fish ponds in agricultural 
production areas in Côte D’ivoire: case of the departments of Agboville and Soubré, Volume XVIII, Issue 3 – 2019, pag. 246 
- 257   

257 
 

[32]. AGBOHESSI PT, TOKO II, OUEDRAOGO 

A, JAUNIAUX T, MANDIKI SNM, 

KESTEMONT P. Assessment of healthstatus of 

wild fish inhabiting a coton basin heavily impacted 

by pesticides in Benin (west Africa). Sciences of the 

Total Environment; 506-507; 567-584, (2015)  

[33]. TOKO II, ATTAKPA EY, TOBADA PC, 

BLE CM, GUEDEGBA LN, ELEGBE H. Impact 

des pesticides agricoles sur les performances 

physiologiques des poissons : cas du TIHAN 175 
O-TEQ sur la reproduction des femelles de Clarias 

gariepinus exposées à des doses chroniques. 

Agronomie Africaine; 26(3): 247-259, (2014) 

[34]. ADETOLA JO, NDIMELE PE, ONUOHA S. 

Acute toxic effects of endosulfan (organochlorine 

pesticides) to fingerlings of african catfish (Clarias 

gariepinus, Burchell, 1822). American-Eurasian J 

Agric & Environ Sci; 10(5): 884-892, (2011)  

[35]. LI-MING H, JOHN T, ALBERT W, KEAN 

G. Environmental chemistry, ecotoxicity and fate of 

lambda-cyhalothrin. Review of Environmental 

Contamination and Toxicology; 100: 71-91, (2008) 
[36]. ÇAKMAK MN, GORGON A. Toxic effect of 

a synthetic pyrethroid insecticide (cypermethrin) on 

blood cells of rainbow trout (Onchorhychus mykiss, 

Walbaum). Journal of Biological Sciences; 3: 694-

698, (2003) 

[37]. HAN J, LIQIN Z, LUO M, LIANG Y, ZHAO 

W, WANG P, ZHOU Z, LIU D. Non occupational 

exposure to pyrethroid and risk of coronary 

diseases in the chinese population. Environmental 

Sciences and Technology; 51(1): 664-670, (2017)  

[38]. EL-DEMERDASH FM. Lambda-cyhalothrin-
induced changes in oxydative stress biomarkers in 

rabbit erythrocytes and alleviation effect of some 

antioxydants. Toxicol. In Vitro.; 21(3): 392-397, 

(2007) 

[39]. ALI A, KHAN JA, KHALIQ T, JAVED I, 

MUHAMMAD F, ASLAM B, KHAN MZ. 

Hematobiochemical disruptions by 

lambdacyhalothrin in rats. Pak Vet J; 34(1): 54-57, 

(2014) 

[40]. GREEN T, TOGHILL A, LEE R, 

WAECHTER F, WEBER E, NOAKES J. 

Thiamethoxam induced mouse liver tumors and 

their relevance to humans ; Part 1 : mode of action 

studies in the mouse, Toxicological Sciences; 86(1): 
36-47, (2005)  

[41]. IARC. Some organophosphate insecticides 

and herbicides: tetrachlorvinphos, parathion, 

malathion, diazinon and glyphosate. IARC working 

group, monographs Volume 112 on the evaluation 

of carcinogenic risks to humans; (in press) (2015) 

[42]. DE ROOS AJ, BLAIR A, RUSIECKI JA, 

HOPPIN JA, SVEC M, DOSEMECI M, 

SANDLER DP, ALANVANJA MC. Cancer 

incidence among glyphosate exposed pesticide 

applicators in the agricultural health study. 

Environmental Health Perspective; 113(1): 49-54, 
(2005)  

[43]. LANPHEAR BP, HORUNG R, KHOURY J, 

YOLTON K, BAGHURST P, BELLINGER DC. 

Low-level environmental lead exposure and 

children intellectual function: an international 

pooled analysis. Environ. Health Perspect; 113: 

894-899, (2005) 

[44]. AZANDJEME CS. Exposition aux pesticides 

et risques de diabète de type 2 : une étude au nord 

du Benin (Afrique de l’ouest). Mémoire de Thèse 

de Philosophiae Doctor (PhD) en Nutrition, au 
département de Nutrition, faculté de Médecine, 

Université de Montréal; 256 p., (2014) 

[45]. ANGER JP, KINTZ P. Difficultés analytiques 

de la caractérisation des pesticides dans le sang. 

Ann Toxicol Anal; 21(3): 131-141, (2009) 

 

 

 

 


	From results of work of Keddal and N’dri [29] and Mawussi et al [16], water resources represent the catchment area for a surge of pesticides residues. Given that investigation concerned plantations located in the vicinity of fishponds, it would theref...
	Indeed, lambdacyhalothrin dissipates rapidly in water due to its adsorption on particles and aquatic organisms [35]. It is extremely toxic to many aquatic organisms; hence its ban in China [36]. Works have shown the involvement of pyrethroids in coron...
	5. Conclusion
	Faced with the challenge of food security, the use of pesticides has won over Ivorian agriculture. However, poor pesticides use could expose population to risk related to consumption of food, especially fish from fish farms adjacent to plantations und...
	6. Acknowledgement
	The authors of this article would like to express their gratitude to the National Association of Aquaculturists of Côte d’Ivoire (ANAQUACI) for facilitating access to fish farmers, the EKLEYO’s cooperative of Soubré  for full adherence to this work a...
	7. References
	[1]. KOUADIO KA, MONSAN V, GBONGUE M. Investissement et dynamique de la pauvreté en milieu agricole ivoirien. Politique Economique et Pauvreté (PEP), Rapport final PEP-PMMA; 39 p., (2007)
	[2]. SANGARÉ A, KOFFI E, AKAMOU F, FALL CA. Etat des ressources phytogénétiques pour l’alimentation et l’agriculture. Ministère de l’Agriculture, second rapport national; 65 p., (2009)
	[3]. FLEISCHER G, ANDOLI V, COULIBALY M, RANDOLF T. Analyse socio-économique de la filière des pesticides en Côte d’Ivoire. Publication du projet de politique des pesticides en collaboration avec la Direction de la Protection des Végétaux et de la Qua...
	[4]. ZADI DR. Profil national actualisé sur la gestion des produits chimiques en Côte d’Ivoire. Ministère de l’Environnement, des Eaux et Forêts; 80 p., (2008)
	[5]. GNAGO JA, DANHO M, AGNEROH TA, FOFANA IK, KOHOU AG. Efficacité des extraits de neem (Azadirachta indica) et de papayer (Carica papaya) dans la lutte contre les insectes ravageurs du gombo (Abelmoschus esculentus) et du chou (Brassica oleracae) en...
	[6]. MONKIEDJE A, NJINE T, TAMATCHO B, DEMANOU J. Assessment of the toxic effects of the fungicide Ridomil plus 72 on aquatic organisms and soil micro-organisms. Environmental Toxicology; 15: 65-70, (2000)
	[7]. PNUE. Evaluations régionales des substances toxiques persistantes. Rapport de la Région sub-saharienne. (2002); Available from : http://www.chem.unep.ch/pts/regreports/Translated%20reports/sub%20saharan%20africa%20fr.pdf
	[8]. DEWAILLY E, AYOTTE P, BRUNEAU S, GINGRAS S, BELLES-ISLES M, ROY R. Susceptibility to infections and immune status in Inuit infants exposed to organochlorines. Environ. Health Perspect Mar; 108(3): 205-211, (2000)
	[9].  COSTA LG, ASHNER M, VITALONE A, SYVERSEN T, SOLDIN OP. Developmental neuropathology of environment agents. Annu. Rev. Pharmacol Toxicol; 44: 87-110, (2004)
	[10]. TON P, TOVIGNAN S, DAVO S. Endosulfan deaths and poisonings in Benin. Pesticides News; 47: 12-14, (2000)
	[11].  MANDA P, DANO DS, KOUASSI YM, OGA AS, DEMBÉLÉ A, WOGNIN SB et al. Evaluation de l’exposition aux organophosphorés et aux carbamates des applicateurs de produits phytosanitaires. Edition Universitaires de Côte d’Ivoire (EDUCI), J Sci Pharm Biol;...
	[12].  KOUASSI YM, WOGNIN SB, MANDA P, YEBOUE-KOUAME BY, TCHICAYA AF, BONNY JS et al. Intoxications chroniques professionnelles diagnostiquées au CHU de Yopougon-Abidjan de 1990 à 2002. Cahier de Santé publique, Editions Universitaires de Côte d’Ivoir...
	[13].  N’GUESSAN K, ZIRIHI GN, BORAUD NKM. Etude ethnopharmacologique des plantes utilisées pour faciliter l’accouchement, en pays Abbey et Krobou, au Sud de la Côte d’Ivoire. Int J Biol Chem Sci; 4(4) : 1004-1016, (2010)
	[14]. BAHOUAYILA MCB. Cours de pratiques des enquêtes. Institut Africain de la Statistique; 18 p., (2016)
	[15]. BELHADI A, MEHENNI REGUIEG L, YAKHLEF H. Pratiques phytosanitaires de serristes maraichers de trois localités de l’est des Ziban et leur impact potentiel sur la santé humaine et l’environnement. Revue Agriculture, numéro special; 1: 9-16, (2016)
	[16]. MAWUSSI G, KOLANI L, DEVAULT DA, ALATE KKA, SANDA K. Utilisation de pesticides chimiques dans les systèmes de productions maraîchères en Afrique de l’Ouest et conséquences sur les sols et la ressource en eau : cas du Togo. 44ème Congrès du Group...
	[17]. AKAN JC, JAFIYA L, MOHAMMED Z, ABDULRAHMAN FI. Organaphosphorus pesticide residues in vegetable and soil samples from Alau Dam and Gongulong agricultural areas, Bomo states, Nigeria. Int. J. Environ. Monit Anal; 1(2): 58-64, (2013)
	[18]. CISSÉ I, TANDIAN AA, FALL ST, DIOP ES. Usage incontrôlé des pesticides en agriculture péri-urbaine : cas de la zone des Niayes au Sénégal. Cah Agric; 12(3): 181-186, (2003)
	[19]. TANO BF, ABO K, DEMBELE A, FONDIO L. Système de production et pratiques à risque en agriculture urbaine : cas du maraîchage dans la ville de Yamoussoukro en Côte d’Ivoire. Int. J Biol Chem Sci; 5(6): 2317-2329, (2011)
	[20]. EDDAYA T, BOUGHDAD A, BECKER L, CHAIMBAULT P, ZAÏD A. Utilisation et risques des pesticides en protection sanitaire de la menthe verte dans le Centre-Sud du Maroc. J Mater Environ Sci; 6(3): 656-665, (2015)
	[21]. MULIELE MT, MANZENZA MC, EKUKE WL, DIAKA PC, NDIKUBWAYO MD, KAPALAY MO et al. Utilisation et gestion des pesticides en cultures maraîchères : cas de la zone de Nkolo dans la province du Kongo Central, République Démocratique du Congo. J Appl Bio...
	[22].  SON D, SOMDA I, LEGREVE A, SCHIFFERS B. Pratiques phytosanitaires des producteurs de tomates du Burkina Faso et risques pour la santé et l’environnement. Cah Agric; 26, 25005, (2017)
	[23]. NARE NWA, SAVADOGO PW, GNANKAMBARY Z, NACRO HB, SEDOGO PM. Analysing risks related to the use of pesticides in vegetable gardens in Burkina Faso. Agriculture, Forestry and Fisheries; 4(4): 165-172, (2015)
	[24].  ASSOGBA-KOMLAN F, ANIHOUVI P, ACHIGAN E, SIKIROU R, BOKO A, ADJE C, et al. Pratiques culturales et teneurs en éléments antinutritionnels (nitrates et pesticides) du Solanum macrocarpum au sud du Benin. African Journal of Food, Agriculture, Nutr...
	[25]. DOUMBIA M, KWADJO KE. Pratiques d’utilisation et de gestion des pesticides par les maraichers en Côte d’Ivoire : cas de la ville d’Abidjan et de deux de ses banlieues (Dabou et Anyama). Journal of Applied Biosciences; 18: 992-1002, (2009)
	[26]. TOE AM, OUEDRAOGO M, OUEDRAOGO R, ILBOUDO S, GUISSOU PI. Pilot study on agricultural pesticides poisoning in Burkina Faso. Interdiscip Toxicol; 6(4): 185-191, (2013)
	[27]. SONCHIEU J, NSOH FJ, WAINGEH NC. Pesticide exposure of bread sellers and microbial safety of bread sold in Bamenda, Cameroon. Food and Environment Safety, 17(3): 341-351, (2018)
	[28]. GNANKINÉ O, MOUTON L, SAVADOGO A, MARTIN T, SANON A, DABIRE RK, VAVRE F, FLEURY F. Biotype status and resistance to neonicotinoids and carbosulfan in Bemisia tabaci (Hemiptera : Aleyrodidae) in Burkina Faso, West Africa. International Journal of...
	[29]. KEDDAL H, N’DRI JY. Impact de l’intensification agricole sur la qualité des eaux de surface et des eaux souterraines. Révue HTE; 138: 13-29, (2008)
	[30]. BAO G, WANG MH, WILLIAM LC, DAO JC, ZHENG JS. Risk assessment of cyhalothrin on aquatic organism in paddy Weld in China. Regulatory Toxicology and Pharmacology; 48: 69-74, (2007)
	[31]. NGOM S, SEYDOU T, THIAM BM, MANGA A. Contamination des produits agricoles et de la nappe phréatique par les pesticides dans la zone des Niayes au Sénégal. Rev Sci Technol., Synthèse; 25: 119-130, (2012)
	[32]. AGBOHESSI PT, TOKO II, OUEDRAOGO A, JAUNIAUX T, MANDIKI SNM, KESTEMONT P. Assessment of healthstatus of wild fish inhabiting a coton basin heavily impacted by pesticides in Benin (west Africa). Sciences of the Total Environment; 506-507; 567-584...
	[33]. TOKO II, ATTAKPA EY, TOBADA PC, BLE CM, GUEDEGBA LN, ELEGBE H. Impact des pesticides agricoles sur les performances physiologiques des poissons : cas du TIHAN 175 O-TEQ sur la reproduction des femelles de Clarias gariepinus exposées à des doses ...
	[34]. ADETOLA JO, NDIMELE PE, ONUOHA S. Acute toxic effects of endosulfan (organochlorine pesticides) to fingerlings of african catfish (Clarias gariepinus, Burchell, 1822). American-Eurasian J Agric & Environ Sci; 10(5): 884-892, (2011)
	[35]. LI-MING H, JOHN T, ALBERT W, KEAN G. Environmental chemistry, ecotoxicity and fate of lambda-cyhalothrin. Review of Environmental Contamination and Toxicology; 100: 71-91, (2008)
	[36]. ÇAKMAK MN, GORGON A. Toxic effect of a synthetic pyrethroid insecticide (cypermethrin) on blood cells of rainbow trout (Onchorhychus mykiss, Walbaum). Journal of Biological Sciences; 3: 694-698, (2003)
	[37]. HAN J, LIQIN Z, LUO M, LIANG Y, ZHAO W, WANG P, ZHOU Z, LIU D. Non occupational exposure to pyrethroid and risk of coronary diseases in the chinese population. Environmental Sciences and Technology; 51(1): 664-670, (2017)
	[38]. EL-DEMERDASH FM. Lambda-cyhalothrin-induced changes in oxydative stress biomarkers in rabbit erythrocytes and alleviation effect of some antioxydants. Toxicol. In Vitro.; 21(3): 392-397, (2007)
	[39]. ALI A, KHAN JA, KHALIQ T, JAVED I, MUHAMMAD F, ASLAM B, KHAN MZ. Hematobiochemical disruptions by lambdacyhalothrin in rats. Pak Vet J; 34(1): 54-57, (2014)
	[40]. GREEN T, TOGHILL A, LEE R, WAECHTER F, WEBER E, NOAKES J. Thiamethoxam induced mouse liver tumors and their relevance to humans ; Part 1 : mode of action studies in the mouse, Toxicological Sciences; 86(1): 36-47, (2005)
	[41]. IARC. Some organophosphate insecticides and herbicides: tetrachlorvinphos, parathion, malathion, diazinon and glyphosate. IARC working group, monographs Volume 112 on the evaluation of carcinogenic risks to humans; (in press) (2015)
	[42]. DE ROOS AJ, BLAIR A, RUSIECKI JA, HOPPIN JA, SVEC M, DOSEMECI M, SANDLER DP, ALANVANJA MC. Cancer incidence among glyphosate exposed pesticide applicators in the agricultural health study. Environmental Health Perspective; 113(1): 49-54, (2005)
	[43]. LANPHEAR BP, HORUNG R, KHOURY J, YOLTON K, BAGHURST P, BELLINGER DC. Low-level environmental lead exposure and children intellectual function: an international pooled analysis. Environ. Health Perspect; 113: 894-899, (2005)
	[44]. AZANDJEME CS. Exposition aux pesticides et risques de diabète de type 2 : une étude au nord du Benin (Afrique de l’ouest). Mémoire de Thèse de Philosophiae Doctor (PhD) en Nutrition, au département de Nutrition, faculté de Médecine, Université d...
	[45]. ANGER JP, KINTZ P. Difficultés analytiques de la caractérisation des pesticides dans le sang. Ann Toxicol Anal; 21(3): 131-141, (2009)

