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Introduction
A pesticide is any substance or mixture of substances
intended for preventing; destroying, repelling,
mitigating or controlling any pest, including vectors of
human or animal diseases (Garcia et al., 2012; Rizzati
et al., 2016). Pesticides include species of plants or
animals causing harm during or otherwise interfering
with the production, processing, storage, transport or

marketing of food, agricultural commodities, wood
and wood products or animal feedstuffs. Also,
pesticides are substances which may be administered
to animals for the control of insects, arachnids or
other pests in or on their bodies (Ghuman et al., 2003;
de Camargo et al., 2018).
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Pesticides are classified according to their target
organism (e.g. herbicides, rodenticides, insecticides),
chemical structure (e.g. synthetic, organic, inorganic)
and physical state (e.g. gaseous) [WHO, 2011]. A
major class of pesticides is the organophosphates
which
are
neurotoxic
by
inhibiting
acetylcholinesterase (AchE), the enzyme which
destroys acetylcholine at cholinergic receptors
(Sorgob & Vilanova, 2002). Organophosphate
insecticides form a transient intermediate complex
with the active site on the AchE protein, resulting in
partial hydrolyses of the site, leaving a stable
phosphorylated and largely non- reactive inhibited
enzyme with very low reactivation rate (Ecobichon,
1996).
Dichlorvos [2,2 Dichlorovinyl dimethyl phosphate
(DDVP)] is an insecticide of the organophosphate (OP)
group which has been in use since about 1955 in
major parts of the developing world and in some parts
of the developed world (Dang et al., 2017). Dichlorvos
is an insecticide which acts following oral, respiratory
or dermal exposure. Like many organophosphate
insecticides, it inhibits the enzyme cholinesterase,
which results in disruption of the nervous and
muscular system (Duncan et al., 2020). DDVP is
classified by the WHO as a Class IB, highly hazardous
chemical (WHO, 2020). The dermal toxicity is similar
to oral toxicity, and dermal exposure is a cause for
concern for human handlers and in-contact animals
(McCauley et al., 2006). In addition to the
neurotoxicity and gastrointestinal toxicity (Ascherio
et al., 2006; Beseler et al., 2008; Baldi et al., 2010;
Yang et al., 2011), DDVP increases oxidative stress
(Altuntas & Delibas, 2002; Abdollahi et al., 2004;
Fortunato et al., 2006), poses reproductive,
haematological and hepatic hazards (Bustos-Obregon
& Gonzales-Hormazabal, 2003; Celik et al., 2009),
maybe genotoxic and carcinogenic (Ismael et al.,
2006; Bassil et al., 2007; Jurewic & Hanke, 2008; Van
Maele-Fabry et al., 2010).
This study sought to determine the most frequently
requested and purchased pesticides from pet shops
and agro-allied stores in three commercial cities of
three states in Southwest Nigeria (Oyo, Ogun and
Lagos States). Furthermore, a survey was carried out
with 100 farmers responding. The knowledge of these
farmers who primarily handle these pesticides, their
attitude to good agricultural practices and their
overall perception of the toxic potentials of pesticides
were determined in the survey.

Metropolis about different pesticides commercially
available. This survey showed that Dichlorvos,
Cypermethrin, Pyrethroids and Cyalothrins are the
leading pesticides purchased by farmers. Based on
this information, questionnaires were designed and
circulated among farmers within Ibadan.
The questions asked included socio-demographic
characteristics of the respondents; age, sex, religion,
marital status, level of education. How long they had
been in business, types of animals raised and size of
the farm. Other questions included their sources of
information on pesticide use and specific types of
pesticides used. The questionnaires assessed the
knowledge of the farmers on pesticide use with the
implications of the potential hazards these chemicals
may pose to in-contact humans and animals. The
attitude of the farmers to use of banned pesticides,
personal protective equipment, storage of these
pesticides in living quarters, disposal of used pesticide
containers, re-purposing of such for domestic uses
and the difference between outdoor and domestic
pesticides were assessed.
Furthermore, the farmers’ perception of compliance
with manufacturer’s specification for the
reconstitution of these pesticides and observation of
withdrawal periods were assessed. The questionnaire
also asked how accidental or purposive pesticide
poisoning in humans and animals were handled, and
farmers’ awareness of legislations guiding the use of
pesticides in Nigeria.
Results
Socio-demographic characteristics of the respondents
Overall, one hundred farmers in Ibadan metropolis
were selected for this study, with mean age of
44.8±12.3 years. The age of 35% of the respondents
was ≤40 years. Majority of the respondents (80.0%)
were males, married (90.0%) and practiced Islamic
religion (75.0%). Thirty four percent had no
education, while 42.0%, 18% and 6% had primary,
secondary and tertiary education respectively. Sixtythree percent had been in the business of rearing
animals for between 11-20 years. About threequarter kept poultry while 10.0% and 15.0% reared
sheep/goat and cattle respectively. More than 40% of
the farmers had more than a thousand livestock
animals on their farms. About three-quarter of the
farmers sought information from extension agents on
the use of pesticides (Table 1). The major pesticides
used by all the farmers were Dichlorvos (66.7%) and
Cypermethrin (16.7%) (Figure 1).

Materials and Methods
Sales data were collected from pet shops and Agroallied stores in Lagos, Abeokuta and Ibadan
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Table 1: Socio-demographic characteristics of the respondents to the Knowledge, Attitude and Perception of
farmers to pesticides use survey in Ibadan, Nigeria
Variable
Frequency
Age (years)
≤40
35
41-45
10
46-49
15
>49
40
Sex
Male
84
Female
16
Religion
Christianity
25
Islam
75
Marital Status
Single
10
Married
90
Highest Educational Level
None
34
Primary
42
Secondary
18
Tertiary
6
For how long have you been in business? (years)
11-20
63
21-30
12
>30
25
What type of animals do you keep?
Poultry
75
Sheep and goat
10
Cattle
15
What is the size of your farm?
<100 animals
12
100 – 500 animals
18
500 – 1000 animals
28
1000 – 5000 animals
32
>5000 animals
10
Do you have contacts with extension agents on the use of pesticides?
Yes
75
No
25

Figure 1: Pie chart showing percentages of the choice of
pesticides by farmers in Ibadan, Nigeria
131

Knowledge of pesticide use
The respondents displayed a good knowledge of
pesticide use. They had a mean score of 6.25 from a
total of 11 which was greater than the average rating
scale (5.5). Also, 84.0% of the respondents had a score
which was greater than the average rating scale (Table
2). Moreover, all the farmers knew that pesticides can
pose health hazards to their animals while only threequarter knew that pesticides could also affect humans.
All the farmers knew of pesticide poisoning or toxicity.
The major means listed by the farmers through which
animal/human could be poisoned in included
ingestion (52.6%), contact (29.0%) and inhalation
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Table 2: Summary indices for knowledge, attitude and perception of pesticide use adopted by farmers in Ibadan,
Nigeria
Variable
Minimum
score Maximum
score Mean ±
Average
Categories Frequency
attainable
attainable
SD
scale
(%)
Knowledge
0
11
6.25
±
5.5
Good
84 (84.0)
1.81
Poor
16 (16.0)
Attitude
0
7
2.92
±
3.5
Good
37 (37.0)
0.65
Poor
63 (63.0)
Perception
0
24
9.75
±
12.0
Good
29 (29.0)
1.22
Poor
71 (71.0)
(18.4%). Less than 40% knew
of pesticide withdrawal
period.
Major
signs/symptoms of pesticide
poisoning
seen
in
animals/man
were
nausea/vomiting/diarrhoea
(73.0%), nervous signs (8.8%)
and skin reactions (18.3%).
About
60%
of
the
respondents had suffered
from at least one of these
signs/symptoms in the past
(Table 2 and 3).

Table 3: Knowledge of pesticide use by farmers in Ibadan, Nigeria
Variable
Frequency
Do you know pesticides can pose health hazards to your animals?
Yes
100
Do you know that the use of pesticides can pose health hazards to humans?
Yes
75
No
25
Do you know of pesticide poisoning or toxicity?
Yes
100
By what means do you know an animal/human could be poisoned by pesticide?
Inhalation
35
Ingestion
100
Contact
55
Do you know of withdrawal period of pesticide?
Yes
37
No
63
What signs of pesticide poisoning have you seen in animals/man?
Nausea/Vomiting/Diarrhoea
100
Nervous signs
12
Skin reactions
25
Have you suffered from any of these signs/symptoms before?
Yes
58
No
25
Don’t Know
17

Attitude to pesticide use
The respondents displayed a
poor
attitude
towards
pesticide use. They had a
mean score of 2.92 from a
total of 7. The mean score
was lower than the average
rating scale (3.5) and also
63.0% of the respondents
had a score which was lower
than the average rating scale (Table 2 and 4). All the
respondents believed that use of banned agricultural
pesticides, storage of pesticides in family bedroom
and use of outdoor pesticides for household pests is
hazardous to health. Eighty-one percent reiterated
that use of leaking equipment for pesticide
administration and 73.0% acknowledge that
improper disposal of pesticide containers is
dangerous to environmental health. Sixty-two
percent believed that failure to wear protective
clothes/equipment is not hazardous to health while a
similar proportion agreed that using pesticide
containers for domestic purposes is hazardous to
health (Table 4)

Perceptions of pesticide use
The respondents displayed a poor perception of
pesticide use. They had a mean score of 9.75 from a
total of 24.0 (Table 5). The mean score was lower than
the average rating scale (12.0) and also 71.0% of the
respondents had a score which was lower than the
average rating scale (Table 2).
Only three-quarters of the respondents sometimes
read pesticide labels before use, only 33.0% always
mix pesticides in use, 19.0% had never used
protective clothing while spraying and 64.0% never
observed withholding period of at least 6 – 12 hours
after spraying. After pesticide use, more than 30% of
the respondents burn the containers or dispose of
them on the field others dispose of them by burial
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(15.9%) of recycling for
domestic use (22.0%)
(Table 5). In the case of
suspected
pesticide
poisoning in animals,
49.8% of the farmers will
call a veterinarian, 31.3%
will slaughter the animal,
13.9% will treat the
animal themselves, while
5.0% will leave the
animal to either die or
recover. For suspected
pesticide poisoning in
humans, 89.3% of the
farmers will take the
victim to the hospital,
while others will treat
him or her at home with
local drugs. More than
95% were not aware of
any legislation(s) guiding
the use of pesticides in
Nigeria and 72.0% do not
think that pesticide use is
being abused in Nigeria
(Table 5).
Discussion
Pesticides are chemicals
developed to eliminate
organisms
such
as
insects
which
are
harmful or destructive to
cultivated plants or
animals (Garcia et al.,
2012). Its use must
however be regulated
with
manufacturer’s
recommendations
adhered to for the safety
of in-contact humans
and animals (WHO,
2011).
This
study
determined the most
frequently
used
pesticides in Southwest
Nigeria and assessed the
knowledge, attitude and
perception of pesticide
use among farmers.
Results gathered from
the study showed that
legislations guiding the
use of pesticides in
Nigeria are not being

Table 4: Attitude of farmers in Ibadan, Nigeria to pesticide use
Variable
Frequency
Use of banned agricultural pesticides is Hazardous to health
Yes
100
Failure to wear protective clothes/equipment is hazardous to health
Yes
38
No
62
Storage of pesticides in family bedroom is hazardous to health
Yes
100
Improper disposal of pesticide containers is dangerous to environmental health
Yes
73
No
27
Using pesticide containers for domestic purposes is hazardous to health
Yes
61
No
39
Use of outdoor pesticides for household pests is hazardous to health
Yes
100
Use of leaking equipment for pesticide administration is hazardous to health
Yes
81
No
19
Table 5: Perception of pesticide use adopted by farmers in Ibadan, Nigeria
Variable
Frequency
How often do you read pesticide labels before use?
Always
25
Sometimes
75
Never
0
How often do you mix pesticides in use?
Always
33
Sometimes
67
Never
0
Do you wear protective clothing while spraying?
Always
18
Sometimes
63
Never
19
Do you observe waiting period of at least 6 – 12 hours after spraying?
Always
7
Sometimes
29
Never
64
How do you dispose of the pesticide containers after use?
On the field
97
Burial
49
Burning
95
Recycled for domestic use
68
What do you do in case of suspected pesticide poisoning in animals?
Call a vet
100
Treat the animal themselves
28
Leave the animal to either die or recover
10
Slaughter the animal
63
What do you do in case of suspected pesticide poisoning in humans?
Take the victim to the hospital
100
Treat him or her at home with local drug
12
Are you aware of any legistlation(s) guiding the use of pesticides in Nigeria?
Yes
4
No
96
Do you think that the use of pesticides in Nigeria is being abused?
Yes
28
No
72
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enforced and also, little awareness is being created
concerning proper use of pesticides. Laws have been
enacted and enforced in developing countries to
prevent accidental, work-related or malicious
exposure to pesticides (EU, 2012; EU, 2013). Pesticide
misuse is on the increase in Nigeria and an average
pesticide user/handler suffers the consequences of
the abuse as well as the contact animals and the
environment (Jalali et al., 2003; Fox et al., 2007; AriasEstévez et al., 2008; Decourtye & Devillers, 2010;
Yasmin & D’Souza, 2010). Respondents to the survey
were young married males in their active work years
(30-60 years). A minority had tertiary education (6%)
while about one third had no formal education.
Majority were poultry farmers (75%) that had been in
the business for 11-20 years (63%). The results show
that most of these farmers had a good knowledge of
pesticide use (84%), but very poor attitude and
perception of pesticide use. This may be explained by
their low level of application of knowledge which may
have been acquired from their extension service
workers. It is noteworthy at this point to mention that
the most commonly used and invariably abused
pesticide by these farmers is Dichlorvos (DDVP), an
organochlorine pesticide that became popular after
the ban of previously synthesized organochlorines
such as sarin, soman, tabun, chlorpyrifos, ethion
(Aluigi et al., 2005).
It would be a fallacy to think individuals are unaware
of the hazards posed by pesticides (MacFarlane et al.,
2013). This was confirmed by the response from all
these farmers. However, most of the respondents
knew of oral route of exposure and a considerable
majority was unaware of other routes of exposure
such as skin and respiratory tract. Thredgold et al.
(2019) re-emphasized the important role of dermal
exposure in pesticide-induced toxicity in farm
workers with almost 500-fold increased cumulative
permeability of DDVP under elevated farm
environmental temperature. Exposure to sunlight
induces photodegradation of organophosphates
including DDVP which generates reactive oxygen
species. These by-products of photo-reactivity are
more toxic than the parent toxicant, DDVP (Bustos et
al., 2019). Exposure via the respiratory route cause no
less toxicity as DDVP is highly volatile and lipophilic at
very low concentrations (Aulicky et al., 2019).
The most common symptoms of poisoning observed
by the farmers had been gastrointestinal symptoms
of nausea, vomition and diarrhea, which most of
them had suffered from at some point in time.
Despite personal experiences of poisoning, most of
them did not use personal protective equipment or
believe failure to wear protective clothes/equipment
was hazardous to health. The role of personal
protective equipment has been emphasized and

proven by previous researchers as a means of
preventing occupational exposure to pesticides
(MacFarlane et al., 2013; Thredgold et al., 2019).
Also, a vast majority was unaware of withdrawal
periods and as such was not observing them. In
essence, the farmers had a poor attitude to pesticide
use and this was reflected in their perceptions as well.
Farmers did not habitually read manufacturers’
instructions, regulate in-use conditions, or protect
the environment from residues of the pesticides after
use and most pesticide containers were recycled for
domestic use. DDVP has mutagenic, carcinogenic,
endocrine disruption potential in various organisms
including man making unguarded exposure a great
hazard (de Camargo et al., 2018; Pereira et al., 2019).
In the case of suspected pesticide poisoning in
animals, all the farmers will call a veterinarian, but a
majority will slaughter such an animal and carcass
may be dressed for human or other animal
consumption. Poisoning cases in humans were taken
to the hospital for proper medical care in most cases.
In totality, most of these farmers (96%) are unaware
of legislations regulating handling and use of
pesticides in Nigeria. The general misconception is
that their current adopted methods are safe for incontact humans, animals and the environment.
In conclusion, the results showed that majority of the
farmers (72%) did not believe pesticides are being
abused in Nigeria especially DDVP, and thus were
unaware of the consequences of abuse. This calls for
heightened awareness campaigns on the known and
yet to be known deleterious effects of these
pesticides and their residues in food for human and
animal consumption. Farmers needed to be educated
on the current and latent hazards been unleashed by
unregulated exposure of the environment and the
ecosystem as a whole.
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