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Abstract: In West Africa, the uncontrolled use of pesticides by vegetable farmers leads to contamination of soils as well as 
surface and ground water. Farmers also use various sources of organic amendments which could impact the fate of the pesticides 
in soils. This study was conducted to identify the type of pesticides and organic amendments used in the main vegetable gardens 
in Ouagadougou, Ouahigouya and Bobo-Dioulasso three cities of Burkina Faso. Farmers were interviewed individually on their 
practices regarding organic amendments and pesticides. Sixty one percent (61%) of farmers do not know the instruction 
regarding the application of pesticides. Fifty three percent (53%) of farmers did never receive training on pesticide application. 
We found that pyrethroid-based insecticides like lambda-cyhalothrin and delthametrin were the most used by farmers. About 
69%, 59% and 100% of the farmers apply the pesticides periodically in their fields respectively in Ouagadougou, Ouahigouya 
and Bobo-Dioulasso. All the farmers interviewed attested that they do not respect the recommended doses of pesticides. Manure 
was the organic amendment mostly used in the three cities (41-75%), followed by household garbage (15-41%). In Ouagadougou 
most of farmers (69%) apply organic amendment at the recommended rate or more while in Bobo-Dioulasso (69%) and in 
Ouahigouya (57%), the majority apply low rates. There is a correlation between the social status (sex and the education level) and 
the pesticide and organic amendment management. 
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1. Introduction 

In Africa, the use of pesticides accounts for 2–4% of the 
world pesticide use [1].Various active ingredients like 
organophosphates, carbamates, pyrethroids and 
organochlorins are commonly used in urban vegetable 
production [2, 3]. In Burkina Faso, approximately one 
hundred active ingredients are used [4] and around 75% of 
these active ingredients are insecticides, acaricides or 
nematicides [5]. 

Numerous studies in Africa showed that pesticides are used 
incorrectly. Those studies revealed that famers use 
unauthorized or banned products and also have inappropriate 
practices like the non-use of protection material, [6-9]. 
Inappropriate use of pesticides negatively impact on farmers 

and consumers health [10, 11], and leads to a contamination of 
soil [12], water [13-15], air [16-18], and crops [19]. 

The persistence of endosulfan, profenofos and others 
organo-chlorin pesticides in the cotton fields in Burkina Faso 
was reported [20] as well as their effect on microbial activities 
[21-23]. 

Soil amendment with animal manure or crop residues is a 
common practice in in the sub Saharan African agricultural 
systems. This practice has beneficial effects on soil nutrient 
status and stimulate soil biology, particularly in degraded and 
arid environments [24, 25].Organic amendments also play an 
important role on the fate of pesticides in soil [26]. [27] 
studied the effects of composts on the adsorption-desorption 
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of three carbamate pesticides in different soils. The authors 
found that the adsorption capacity was positively and 
significantly correlated with soil organic carbon and the cation 
exchange capacity and negatively correlated with soil pH. 
They also found that desorption was more in unamended soil 
than amended soil.  

In Burkina Faso [28] showed that manure applied at the rate 
of 3.33 mg/kg of soil increased organo-chlorin pesticide 
degradation 1.5 time more than unamended soil. . 

Whereas numerous studies on pesticides use were 
conducted in the cotton systems in Burkina Faso, such 
investigations on vegetable gardens are not well documented. 
This paper reports on farmers practices regarding the use of 
pesticides and organic amendments in vegetable gardens in 
three main cities of Burkina Faso, Ouagadougou, 
Bobo-Dioulasso and Ouahigouya, and analyses social 
environment and the risks of environment and human 
contamination  by pesticides. We hypothesized that (i) the 
types of pesticides used in vegetables farming are not 
recommended, and they are not managed properly (ii) the 
organic amendments are not managed properly (iii) farmers 
social status affects pesticides and organic amendment 
management. 

2. Materials and Methods 

2.1. Study Sites 

The survey was conducted in September 2012 in the three 

cities of Burkina Faso, Ouagadougou in the centre, 

Ouahigouya in the north and Bobo-Dioulasso in the west. In 

these cities the biggest vegetable gardens were selected. In 

those gardens, tomato, onion, cabbage, lettuce and potato are 

the vegetables mostly grown by farmers [29]. The vegetables 

are all produced with irrigation with waste water from canals 

and/or water from well and dams. For soil fertility 

management farmers apply organic amendments and 

inorganic fertilizers. They use various types of pesticides for 

pest and diseases control. 

 

Figure 1. Map of Burkina Faso showing the location of the study areas. 

The number of farmers interviewed was 109, 101 and 100 
respectively for Ouahigouya, Ouagadougou and 
Bobo-Dioulasso. The farmers were interviewed on their level 
of instruction, their knowledge on pesticides and organic 
amendments. The three studied areas are located in different 
climate zones of the country (fig1).  

2.2. Survey 

In each zone, a team of surveyors visited farmers. The 
studied farmers were selected randomly in the three climate 
zones. The investigations were conducted in four vegetables 
sites in Ouagadougou (Tanghin, Boulmiougou, Kossodo, and 
Wayalgin), in BoboDioulasso eight sites (Dogona, Ko-Deni, 
Sector 25, Sagaby, Kunima, Sabarydougou, Legeuma and 
Kwa) and in Ouahigouya, 5 sites (Barrage Oumarou Kanazoé, 
Thiou, Pèla, Gouinré, secteur 05, secteur 14). For the 
vegetables farms were farmers are organized in associations, 
we contacted the head of the association to mobilise the others 
farmers for the interview. The selection of farmers was 
voluntary basis. A total of 310 farmers were interviewed. We 
interviewed farmers individually regarding the types and rate 
of organic amendments and pesticides used. We also collected 
information on the frequency of application and the equipment 
used. The information regarding the social status of the 
farmers was also collected namely sex, age, education level 
and the affiliation to organizations. 

2.3. Calcul and Statistics 

The percentages and frequencies were calculated using the 
software Sphinx lexica. The PCA (principal components 
analysis) was performed using XLSTAT version 6. The names 
of the variables were shortened as follow: M: Member of 
association; M0: not member of association; 0 illeterate; I: 
primary school; II: secondary school; S0: no sprayer 
Spest: sprayer; Pa: Periodical pesticides application; A0: 
application in case of attack; OM1: one time organic 
amendment; OM2: two time organic amendment; OM3: 
amendment depending of the availability; OMl: application of 
organic amendment at less than recommended rate; B: 
Broadcasting of organic amendment; OMh: application of 
organic amendment at more than recommended rate; L: 
localise application of organic amendment; OMu: quantity of 
organic amendment unknown; LP: localise application of 
organic amendment followed by ploughing  

3. Results-Discussions 

3.1. Social Status of Vegetable Farmers 

The majority of farmers were men in Ouahigouya and Bobo 
Dioulasso while in Ouagadougou, only 46% of farmers were 
men (table 1). The average age of farmers was almost the same 
in the three cities (43 in Ouagadougou ; 37 in Ouahigouya and 
39 in Bobo Dioulasso). The highest proportions of illiterate 
farmers were encountered in Ouagadougou and 
Bobo-Dioulasso, the two main cities, while in Ouahigouya the 
highest proportion of farmers having primary and secondary 
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education level was recorded. Our results corroborate with 
those of [30] who reported that in Cameroun, urban 
agriculture is practiced mostly by youth, illiterate and that 
urban farmers more often are not organized in association. The 
high proportion of illiterate farmers in Ouagadougou could be 
explained by the fact that in big cities educated people are 
employed in other sectors where a certain level of education is 
required. Besides, most of the vegetable farmers in big cities 
are migrants from rural areas who did not have access to 

education. [31] reported that the majority of vegetable farmers 
in Burkina Faso are illiterate. The young people involved in 
vegetable garden secure the labor. The education level 
(illiterate) could have some consequences on pesticides use. 
Indeed it might be that illiterate people cannot read the 
instruction regarding the pesticide use. Besides, they will not 
be able to write the trainings note for their own use or share 
with other famers.

Table 1. Social status of vegetable farmers in Burkina Faso (survey conducted in three cities (Ouagadougou, Ouahigouya and Bobo-Dioulasso). 

 Social Status of farmers Ouagadougou Ouahigouya Bobo Dioulasso 

Age 

Average 43.03 36.69 39.37 

Minimum 18 18 19 

Maximum 80 55 70 

SD 12.39 9.66 12.46 

Sex 
Male (%) 46 96 89 

Female (%) 54 14 11 

Level of education 

Illiterate 87 42 57 

Primary 6 54 28 

Secondary 7 13 13 

Member of farmers associations Yes 56 47 48 

 No 46 53 51 

 

3.2. Pesticides 

 

Figure 2. Types of pesticides used by vegetable farmers in three cities of 

Burkina Faso (Ouagadougou, Ouahigouya and Bobo-Dioulasso) 

In the three cities, pyrethroid-based insecticides such as 
lambda-cyhalothrin and delthametrin were used by a high 
proportion of the farmers (respectively 24-31% for 
lambda-cyhalothrin and 17-33% for delthametrin) to control 
insects in vegetable crops (fig 1). Other insecticides like 
profenofos, cypermethrin, acetamiprid, were used in 
Ouahigouya and Bobo Dioulasso. Acetamiprid and profenofos 
were not used in Ouagadougou. The pyrethroids are probably 
the most available pesticides, explaining the importance of 
their use as farmers use the products they can easily find. The 
pyrethroids are highly hydrophobic as shown by their low 
water solubility and low KOC [32, 33]. Some authors [19, 

34-38] showed that those type of insecticides are highly toxic 
to fresh water fish and to bees even at low concentrations 
(<0.5 lg/l).The pesticides with low Koc like the pyrethroids 
are more able to bind to soil particles than pesticides with high 
Koc value [39, 40]. All the famers interviewed apply 
pesticides themselves in their farms. 

In Ouahigouya and BoboDioulasso almost all the farmers 
use a spray for pesticides application, whereas in 
Ouagadougou, only 41% use this material. The 59% of 
farmers in Ouagadougou use other materials like leaves or 
brooms to apply pesticides. This might be due to the low 
education level of most of farmers in this city. In the three 
provinces, farmers spray pesticides periodically (every 3 
days or weeks) to prevent insect attack and plants diseases 
with 59% in Ouahigouya, 69% in Ouagadougou, and 100 % 
in Bobo-Dioulasso. The pesticides quantities used were 
unknown (table 2). The fact that most of farmers did not get 
training on pesticide use could explain that situation. In this 
line [41, 42] reported that vegetable farmers have the highest 
pesticides application frequencies in many African countries. 
According to [11, 43, 44], inappropriate use of pesticides 
leads to negative impact on users and consumers health, and 
vegetation, soil, water and air. Indeed, [20] showed that in 
Burkina Faso, the soils in the cotton fields were 
contaminated by endosulfan in the level of 1 to 22 µg/kg in 
farmer fields. [12] reported that three months after 
application, endosulfan and profenofos concentration varied 
in the range of 10-30µg/kg in cotton field in Burkina Faso. 
The impact of pesticides on human health was also reported. 
Approximately three million people are poisoned and 
200,000 die each year around the world from pesticide 
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poisoning and a majority of them belongs to the developing countries [45, 46]. 

Table 2. Practices of pesticides application by vegetable farmers in three cities of Burkina Faso (Ouagadougou, Ouahigouya and Bobo-Dioulasso). 

  Percentage of responses (%) 

Pesticides management  Ouagadougou Ouahigouya Bobo-Dioulasso 

Mode of pesticides application Spraying 41 99 100 
 Other 59 0 0 
Frequency of application  Periodically 69 59 100 
 In case of attack 27 24 0 
Pesticides dosage  Precise 0 0 0 
 Not Precise 100 100 100 
Training on the use of pesticides  Yes 36 34 54 
 No 64 66 46 

 

3.3. Organic Amendments 

 

Figure 3. Types of organic amendment applied in vegetable gardens in three 

cities of Burkina Faso (Ouagadougou, Ouahigouya and Bobo-Dioulasso) 

Manure was the most used organic amendment in all the 
three cities (41-75%), followed by the household garbage 
(15-41%) (fig 3). In Ouagadougou, the cattle manure was used 
by 75% of famers, while in Ouahigouya and Bobo Dioulasso it 
was 55% and 41% respectively. Household garbage was used 
by 41% of farmers in Ouahigouya, followed by 
Bobo-Dioulasso (35%) and Ouagadougou (15%).The other 
organic amendments (pig manure, poultry manure and urban 
compost) were used but not significantly (less than 20% of 
farmers). In many West Africa countries, organic amendments 
are used in vegetable gardens. In Lomé (Togo), organic 
amendments are used in all the city gardens [2]. In Dakar 
(Senegal), it has been estimated that 25% of the nutrients for 
horticultural crops come from compost, 25% from animal 
manure [47]. 

Table 3. Quantities of organic amendment applied by vegetable farmers in 

three cities of Burkina Faso (Ouagadougou, Ouahigouya and 

Bobo-Dioulasso) 

 
Percentage of responses (%) 

Quantities (T/ha) Ouagadougou Ouahigouya Bobo Dioulasso 

<10 8 47 20 
10-19 25 10 49 
20-40 55 39 7 
>40 4 1 6 
Unknown  8 3 18 

The quantities of organic amendments applied by farmers 
varied between the three cities (table 3). In Ouagadougou most 
of the farmers (69%) used organic amendments at 20t/ha 
which is the recommended rate or even more. However in 
Ouahigouya and Bobo-Dioulasso, the majority (respectively 
57% and 69%) use less than the recommended rate. In 
Ouagadougou and Bobo-Dioulasso, most of farmers apply 
organic amendment one time during the plant cycle 
(respectively 76% and 56%). In Ouahigouya and 
Ouagadougou the organic amendments are spread on the 
fields (77% and 98% respectively) while in Bobo-Dioulasso 
58% of farmers practice localise application and 14% of those 
farmers plough in the amendments after application. 

Table 4. Methods of application of organic amendments by vegetable farmers 

in three cities of Burkina Faso (Ouagadougou, Ouahigouya and 

Bobo-Dioulasso). 

 Ouagadougou Ouahigouya Bobo-Dioulasso 

Frequency of application 
One-time 76 13 56 
Two-times 10 5 20 
Depending of 
avaibility 

14 80 21 

Application methods 
Broadcast 98 77 15 
Localise 0 10 58 
Localise- 
ploughing in 

0 0 14 

The use of organic amendments can lead to pesticide 
adsorption or to their degradation. The sorption of uncharged 
organic compounds like pyrethroids in soils has been shown to 
be highly correlated with soil organic matter content [48, 49]. 
In the three cities, the use of organic amendments could be an 
opportunity to reduce surface and groundwater pollution as 
soil sorption is one of the most important processes affecting 
the fate of pesticides in the environment [50]. Many studies 
highlighted the effects of soil organic amendments on 
pesticides retention and degradation. They showed that 
pesticides are adsorbed on both organic and inorganic soil 
constituents [51, 52]. In general, addition of organic matter, 
including soluble and insoluble fractions, increases the 
pesticides adsorption and decreases their subsequent mobility 
in the soil profile [53, 54]. According to [50] for all those 
pesticides which have low polarity and water solubility like 
the pyrethroids soil organic matter will be the important 
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sorbent, simply because the solvent is water and hydrophobic 
interactions are the driving force. Lambda-cyhalothrin 
because of its high hydrophobicity is sorbed more strongly by 
soil particles than deltamethrin and cypermethrin [55]. 
Regarding the sorption affinity the three pyrethroids are 
ranged  as  follow 
lambda-cyhalothrin>deltamethrin>cypermethrin. 

In Bobo Dioulasso and Ouagadougou where 
lambda-cyhalothrin is the most used active ingredient, and 
cattle manure is used by most of farmers, water pollution 
probably will be reduced. In Ouahigouya where deltamehrin is 
the most used pesticide, water is likely to be polluted by 
pesticide compared to the other cities. Hydrophobic sorption 
to mineral surfaces may decrease the rate of chemical and 
biological degradation [55]. However, pyrethroids when used 
as soil insecticides are not selective and may also kill 
beneficial soil microorganisms [56]. 

3.4. Impact of the Social Status of Famers on Pesticides and 

Organic Amendment Management 

The principal component analysis (PCA) show that the 
first axis F1(65% of the variability) was positively correlated 
with female farmers, age, illiteracy, affiliation to farmers’ 
association, pesticides application in case of pest attack, the 
broadcast of organic amendment, the application of high rate 
of organic amendment (fig 4). 

This axis was negatively correlated with the male farmers, 
primary and secondary education level, not member of 
farmers’ cooperative, use of organic amendments according 
to the availability, and application of organic amendments at 
less than recommended rate, localise application of organic 
amendments. 

The second axis F2 was positively correlated with age, 
illiteracy and secondary education level, periodically 
application of pesticides, one and two time of organic 
amendment application, application of organic amendment at 
low rate, localise application of organic amendment. This 
axis was negatively correlated with farmers sex (male and 
female), other methods for pesticides application, application 
in case of pest attack, application of organic amendment at 
high rate. 

The individual PCA showed positive correlation with two 
provinces (Ouahigouya and Bobo Dioulasso) and negative 
correlation with Ouagadougou. The PCA revealed a strong 
correlation between the sex, the affiliation of farmers to 
association, the education level and the management of 
pesticides and organic amendments. In fact women are 
illiterate, member of farmers’ association, and they use 
pesticide in case of attack and use material other than 
sprays for pesticides application. They broadcast organic 
amendment at a rate higher than recommended. Men have 
primary education level, not member of farmers association, 
and they use organic amendments according to the 
availability. In most of the sub Saharan countries including 
Burkina Faso the education rate is low [57] mostly for 
women. It was reported that women education level in 
Burkina Faso was 37.2% for primary school in 2002 and 

8.51% for secondary school in 1999 [58]. This low rate 
corroborate with our results. Although women are member 
of association meaning that they could benefit of trainings 
on pesticides use, they do not adopt a good practice 
regarding the application of pesticides. This could be 
explained by the fact that the materials are inaccessible for 
women because men are the manager most of the time. This 
confirms a social influence on women activities. [59] 
showed the relation between technology adoption and 
farmers’ socio-economic status in Burkina Faso. They 
reported that the gender and the age are the factors 
influencing the technologies adoption by farmers. The same 
finding was reported by [60] for compost adoption by 
farmers in Cameroon.  

 

 

Figure 4. Principal Component Analysis showing the impact of the social 

status of farmers on the use of pesticides and vegetables in three cities 

(Ouagadougou, Ouahigouya and Bobo Dioulasso) in Burkina Faso. 

4. Conclusion 

The survey showed that nearly all farmers in the three cities 
use pyrethroids based insecticides. Most of the farmers in 
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these cities are not instructed and did not receive training on 
pesticide use. The majority use leaves or broom (brushes or 
twigs) for pesticides application in Ouagadougou. All farmers 
use organic amendments, but it is only in Ouagadougou where 
organic amendments were used at the recommended rate or 
more. The use of organic amendment use could contribute to 
pesticides retention. There is urgent need for more training on 
pesticides and organic amendment use so that farmers will be 
able to use pesticide correctly and improve their efficiency. 
This will contribute to environment, users and consumers 
health protection and to a sustainable agriculture. From our 
results we conclude that for a safe use of pesticides in 
vegetable gardens, women education level need to be 
increased and more training on pesticides and organic 
amendment use need to be provided. The researches on the 
use of bio-pesticides are also needed. 
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