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ABSTRACT
This study aimed to evaluate pesticide use in farmers in Tubah, North
West of Cameroon. The data collected would be valuable for pesticide
policies to reduce the effects of pesticides on human health and the
environment. This survey was carried out in November and December
2016 in Tubah Sub-Division, located in Mezam Division region of
North West Cameroon. A survey was conducted on 120 homesteads of
the area of the study. The results revealed that 80% of farmers were
female. 59.2% had completed primary education whereas no tertiary
education was reported among respondents. Insects were the major pests
(67.5%) followed by fungi (19.2%), and finally rodents (11.7%). The
commonly used pesticides were insecticides; however, herbicides were
also used before planting. 19.2% of the farmers fed their livestock and
poultry pesticide-treated crops. This study found that farmers in Bambili
lacked knowledge in safe handling and use of pesticides. Training
programs should be applied to minimize the adverse hazards of
pesticides on human health and the environment.
This is an open access article under the CC–BY-SA license.

1.

Introduction

Intense agricultural production using pesticides has become a prominent feature of the modern
agricultural scene (Tilman et al., 2002). Nevertheless, dependence on pesticides for farming may
pose unintended long- term hazardous effects on human health as well as the environment
(Pimentel, 2005). Exposure to pesticides is a prevalent problem in developing countries. Prolonged
exposure is associated with adverse impacts on health including birth defects and cancer resulting
in morbidity (FAO, 2014; Litchfield, 2005). These adverse effects on health and the environment
are a direct result of the misuse and/or the overuse of pesticides. Examples of pesticide misuse
include deviating from recommended dosages and methods of application (Dasgupta et al., 2007),
using illegal or expired pesticides (Hajjar, 2012; Verger and Boobis, 2013) as well as improper
handling, storage, and disposal of pesticide residues (Stadlinger et al., 2011; Damalas et al., 2006).
Previous studies have stressed the importance of pesticide safety knowledge and education. It can
be argued that knowledge and education does not completely prevent exposure to risk of pesticides
as exposure cannot be controlled by farmers and forms an importantefarm environment (Ciesielski
et al., 1994). Moreover, it can be argued that the effectiveness of policies to protect the
environment especially in developing countries is doubtful, as economic constraints pressures
workers into making choices that invariably maximize profits. Economic instability and poverty
pressure farmers to continue to work in conditions that most likely will continue to increase their
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exposure to risk and hazards (House et al., 1990; Williams, 1990). Such conditions sometimes are
associated with individual and group processes that directly affect risk behavior or health.
Nevertheless, worker education programs on safety and work practice are needed as key
components in drafting regulations for the protection of workers from pesticide risk and hazards
(Stenzel, 1991). Several reports show that excessive use of pesticides in developing countries is
connected to the lack of education and training, poor availability of pesticides, lack of information
on the hazards of pesticide use and unwillingness of farmers to accept risk of crop loss (Hashemi
and Damalas, 2011; Khan et al., 2015; Wilson and Tisdell, 2001).
Tubah Sub-Division of Mezam Division located at North West Cameroon is one such agricultural
area where pesticides are heavily used on crops including maize, tomatoes, cabbages and
coffee. Numerous health problems have been reported in this community which point to the
indiscriminate usage of pesticides. In general, farmers were unaware of the health risks of pesticide
use to themselves and the consumer. Therefore, the main objective of the current study was to
evaluate pesticide use on crops by farmers in Tubah Sub-Division.

2.

Materials and methods

2.1.
Description of study area
This study was carried out in November 2016 in Tubah Sub-Division, Mezam Division, North
West Cameroon (Fig. 1). The study area is located at latitude 50 99’0’ north and longitude 100
15’00’ east at an altitude of 900 m above sea level. It has a humid and tropical climate and annual
rainfall of about 2200 mm. The average temperature is about 20.67 °C (Focho et al., 2009).

Fig. 1 Map showing the location of the study area at Tubah sub-division

2.2.

Questionnaire development and delivery

This survey was conducted via questionnaire. The questionnaire was prepared according to the
standard format set by Mugenda and Mugenda (1999) and Gay (1992) and administered to 120
randomly sampled homesteads of the study area. The response to each item in the questionnaire
was tabulated and its scientific relevance discussed.
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2.3. Method
2.3.1.

Questionnaire Administration

This study was carried out between November and December 2016 through diagnostic surveys,
formal interviews and field observations. Information on the pesticides used, target crops, type of
pests and common management practice was collected to establish detailed understanding of the
factors contributing to pesticide use in Tubah Sub-Division. The survey focused on major
pesticide-intensive crops such as vegetables, maize, beans, tubers and groundnuts. Face-to-face
interviews were conducted with 120 farmers. The study purpose and importance of the interview
was explained to farmers upon visiting their homes. A questionnaire was handed to be filled out by
the family head with clarification from the research assistant where necessary. For illiterate family
heads, a research assistant assisted in the filling of the questionnaire and pesticides were

catogrized according to their function to insecticides, herbicides and nematicides.
2.4. Data analysis
The data was analyzed and tabulated for total values and percentages for categorical data.
Frequencies and percentages were summarized in and presented in the results section.

3.

Results

Out of the 120 farmers who responded to the survey, 80% of the respondents were females and
20% were males. Most farmers completed only their primary education (59.2%), while 40.8%
completed secondary education. None of the respondents received formal tertiary education. Most
of the families (50.8%) consisted of 4-7 members, 43.4% consisted of 8-12 members and only
5.8% of the families consisted of 1-3 members. 60.8% of the families owned small farms (0-5 ha),
39.2% owned medium farms (5-10 ha) while 25.8% of them owned farms of 15 ha or more. The
current survey also showed that 60.8% of the families had been farming for more than 10 years and
25.8% farmed for less than 10 years.
The majority of respondents (90%) were able to identify different pests infecting their crops.
Insects were reported as the most important pest (67.5%), followed by fungi (19.2%) and finally
rodents (11.7%). Nematode infection was almost negligible, affecting only 1.6% of the farmers
(Fig.2).
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Fig. 2 Pests attacking crops in Bambili, Cameroon
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The current results show that farmers in Bambili opt to use insecticides mainly for control of pests
in vegetable crops (92.2%), 50% for control of pests in maize crops, 70% for pest control in bean
and tuber crops, and 27.5% for pest control in groundnut crops (Table 1). None of the farmers used
nematicides for pest control in target crops except maize, where 10% of these farmers used
nematicide for pest control. 32% of farmers used fungicides for pest control in maize, while 25.8%
and 10.8% of farmers used fungicides for pest control in beans and tubers, respectively. Fungicide
was not applied for pest control in vegetables and groundnuts. About 61.7% and 10% of these
farmers used rodenticides for groundnut and tubers, respectively; however, use of rodenticide was
not reported for pest control in vegetable, maize and beans. Herbicides were applied for groundnut,
tubers, vegetables, maize and bean crops by 10.8, 9.2, 7.5, 7 and 4.2% of farmers, respectively
(Fig. 3). It is of interest to mention that herbicide was applied before planting to minimize
competition between weeds and crops; however, in some sports, herbicides were applied after
planting. The current results also show that 19.2% of respondents reported that they fed their
livestock and poultry pesticide-treated crops. Pesticide use was used mainly in weed control
(80.8%), while malaria vector control and cash crop (coffee) spraying were not reported in the area
of study (Table 2).
Table 1 Frequency of different types of pesticides used and target crops
Target crops
Vegetable

Maize

Beans

Tubers

Groundnut

Types of pesticides

Number of respondents
(frequency)

Percentage (%)

Insecticide

111

92.2

Nematicide

Nil

Nil

Fungicide

Nil

Nil

Rodenticide

Nil

Nil

Herbicide

09

07.5

Insecticide

60

50

Nematicide

12

10

Fungicide

40

33

Rodenticide

Nil

Nil

Herbicide

08

07

Insecticide

84

70

Nematicide

Nil

Nil

Fungicide

31

25.8

Rodenticide

Nil

Nil

Herbicide

05

04.2

Insecticide

84

70

Nematicide

Nil

Nil

Fungicide

13

10.8

Rodenticide

12

10

Herbicide

11

09.2

Insecticide

33

27.5

Nematicide

Nil

Nil

Fungicide

Nil

Nil

Rodenticide

74

61.7

Herbicide

13

10.8
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Fig. 3 Pesticides used on different types of crops
Table 2 The use of pesticides in other agricultural activities

Activity

4.

Frequency

Percentage (%)

Livestock spraying

23

19.2

Weed control

97

80.8

Malaria vector control

Nil

Nil

Cash crop (coffee) spraying

Nil

Nil

Discussion

The current study reveals that 80% of farm workers are female. This finding suggests that women
are highly involved in agriculture. Farming is a viable alternative to waged labor for women who
lack access to formal employment due to limited education, training, and other opportunities (Ratta,
1993). Only 59.2% of the current respondents had completed primary education while none had
tertiary education. In a previous study, Abang et al. (2014) reported that only 78% of Nigerian
farmers attended primary school, confirming current findings that majority of farmers are poorly
educated and suggesting that level of education impacted awareness and effectiveness pesticide
safety information (Elizabeth and Zira, 2009). Similar results were reported in Ecuador,
Mozambique and Thailand suggesting that education plays a critical role in handling and
management of pesticides among farmers (Jones et al., 2009; Grieshop, 1988; Lorenz et al., 2012).
Family size was an important factor in the current study. The current data revealed that 50.8% of
families were middle-sized with 4 to 7 members, which reflected higher amounts of food stored
and consumed per household. 60.8 % of the families settled in small farms of 0 to 5 ha, while no
families had farms of 15 ha and larger. This means that large scale crop farming is not common in
the study area. Taken together, large family size and small farm area may shape how farmers use
pesticides. Extensive use of pesticides enables resource-poor farmers to effectively manage their
production, since labor and capital are the main limiting factors (Abang et al., 2014). Another
important factor shaping pesticide use is the participants’ time spent in farming; the current results
indicate that majority of the farmers had spent more than 10 years in farming, which may explain
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the high illiteracy rate. Older farmers that are expected to be knowledgeable rely on their past
farming experience in their farming practice (Devi, 2009; Jones et al., 2009).
Insects were the most common pests dealt by farmers, followed by fungi and rodents; destruction
of crops by nematodes was negligible. Kumar (1991) previously reported that insects were the most
dominant and harmful groups of pests. The increase in pest population may be partly attributed to
increased uncontrolled use of pesticides by large corporations, leading to increased resistance in
pests and untreated fields (Oerke and Dehne, 2004; Cooper and Dobson, 2007). Insecticides made
up for the majority of pesticides used in crop pest control compared to nematicides, fungicides,
rodenticides and herbicides. These results are in line with reports by Woodruff et al. (1994)
reporting that insecticides were the most used pesticide on African crops. Nevertheless, studies
reveal that extremely hazardous pesticides continue to be used in low- and/or middle-income
countries, such as Peru and Ecuador (Orozco et al., 2009), Philippines (Baurdoux et al., 2004; Del
Prado-Lu, 2007), Cambodia (Jensen et al., 2011) and Kenya (Okello and Swinton, 2011).
Herbicides are commonly used to control unwanted plants before planting groundnut, tubers,
vegetable, maize and beans (EPA, 2011). Several reports indicate that increased access to and use
of pesticides can be attributed to the proliferation and accessibility of unlicensed dealer shops that
put profits before safety when it comes to pesticides. Webster et al. (1999) state that without the
use of pesticides, considerable loss in crop production is inevitable; in contrast, pesticide use
significantly increases the yields and the economic margins from crop production.
Apart from using pesticides on vegetable, maize, beans, tubers and groundnut crops, the farmers in
Bambili also use large quantities of pesticides for other agricultural activities around their farms.
Such activities include livestock spraying and weed control. About nineteen percent (19.2%) of the
respondents reported that they fed their livestock and poultry pesticide-treated crops. These
pesticides would be deposited in the adipose tissue of meat and eggs which are the main
components of the food chain (Timbrell, 1991). The larger percentage of pesticide was used in
weed control, to reduce competition between crops and weeds (80.8%). In spite of the wide use of
pesticides reported herein, Smit et al. (2002) reported an interaction between insecticides,
fungicides and the mineral content in water which may affect the efficacy of individual pesticides
applied.
A limitation of the current study was the lack of data on the active ingredient content of the
different pesticides used by the farmers, since the farmers themselves were unaware of the
composition of the pesticides used. Consequently, we were unable to identify toxicity and hazard
risks of the pesticides as per WHO standards. The symptoms mentioned by farm workers included
headache, wheezing, dizziness and skin problems, which may have occurred from single or
combined exposure to pesticides. Moreover, this study was unable to assess duration of exposure to
the pesticides, although it is clear that farm workers using pesticides without protective measures
were exposed to higher levels which were sufficient to induce acute health symptoms.

5.

Conclusion

The extensive use of insecticides compared to other pesticides concludes that insects are the most
important pest in Tubah Sub-Division. Farmers in Bambili used large quantities of pesticides for
livestock spraying and weed control. The farmers showed lack of safety knowledge related to the
use of pesticides and the risks of consuming crops containing pesticides on their health and the
health of consumers. The farmers were dangerously unaware of the real risks of pesticide use.
Although a few of the participants had knowledge of safe use of pesticides, this knowledge failed
to translate practically, and most farmers continue to practice poor safety measures. Hence, special
educational programs for all farm workers are urgently recommended. Efforts should be directed
not only to provide additional knowledge on the risks of pesticide use, but also execution of
Personal Protective Measures (PPM) which is necessary to decrease exposure of farm workers to
these pesticides regardless of their previous training and experience.
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