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ABSTRACT

This study was conducted in Halfa Elgadida area, Kasala State, Eastern Sudan, it was aimed to evaluate how
vegetable farmers use pesticides. Population of the study was constituted of (241) vegetables A random sample of 60
farmers representing 25% of the population from the three vegetables growing areas. Data was collected by using
questionnaire form through field interviews. Statistical Package for Social Sciences (SPSS). The findings of the study
show that; (45%) of the respondents have 5-10 experience farming years, (86.7%) of the respondents are under 45
years old, and (50%) have a primary school certificate and are illiterate. (55%) not use protective cover during
spraying, (48.4%) used Knapsack spryer, (51.7%) from respondents spraying in the morning, (53.3%) storage
pesticides inside their house, only (20%) of the farmers included in the study store pesticides in safe places. (45%)
non-observance of waiting period. It also turns out that morning is the preferred time for farmers to control pests,
Television and radio ranked first among the sources of information from which farmers obtain agricultural
information. The study concluded that the absence of agricultural extension in training farmers about safety used of
pesticides. The study recommends organizing training programs to improve farmers' knowledge. to handling, mixing,
storage, safety use, effective and responsible extension role to improve farmer awareness against pesticides application
and its hazards to human and environment, mass media channel should be involved in giving different programs related
to safe usage of pesticides. Individuals handling pesticides must be trained and licensed to do so, and manufacturers
are required to affix instructional labels to their containers.
Keywords: Human poisoning, Pest control, Pesticides, Safety use, Vegetable, waiting period.
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INTRODUCTION

Similar to various countries in Africa, Sudan has experienced a migration of people from countryside areas to cities,
leading to a heightened demand for vegetables in urban centers. In response, small farmers have started growing their
produce in these semi-urban and urban settings. These farmers have begun using pesticides, acknowledging that this
practice helps minimize crop losses and enhances overall production. [1] They view pesticides as a means to save time
and labor, while effectively managing pest issues. However, both farmers and their communities are expressing worries
not only about the effects on the environment but also regarding the health risks to their families and neighbors [2]. In
less developed nations, less than 20% of the global agrochemical output is utilized. Yet, these chemicals cause about 1.1
million acute poisoning cases among the working population, which represents 70% of the total incidents. [3] To achieve
sustainable farming and safeguard the environment as well as public health, using safer pesticides is crucial [4]. The
knowledge that farmers possess about the potential dangers of pesticides plays a significant role in preventing exposure.
Numerous studies suggest that training farmers on the proper application of pesticides is necessary, including educational
efforts aimed at improving awareness about pesticide safety and health threats. [5] A vital initial step in creating suitable
training programs to mitigate pesticide risks is to assess the level of the issue by exploring farmers' knowledge, attitudes,
and views on pesticide safety. Furthermore, understanding the factors influencing farmers' use of pesticides can be
essential for designing effective policies and initiatives [6].
Earlier studies have frequently highlighted the necessity of enhancing farmers' understanding of the repercussions of
improper pesticide use, alongside the need for outreach and educational initiatives that seek to diminish risk perceptions
related to pesticide safety [7][8]. The highest risk is often borne by farmers and their families, as they are likely to come
into contact with pesticides when mixing or applying these chemicals to their crops. Numerous poisoning incidents in
developing countries, where education and training about the harmful health impacts of these substances are usually
insufficient, are linked to pesticides. Acute pesticide poisoning is a worldwide public health crisis, responsible for
approximately 300,000 deaths globally each year [9]. A significant number of these pesticide-related poisonings,
particularly in less developed regions, are intentional. A cautious estimate by Mew et al. indicated around 110,000 deaths
from pesticide self-poisoning annually between 2010 and 2014, which constituted 13.7% of all worldwide suicides.
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Beyond their target pests, pesticides can also harm other species (like beneficial insects, birds, earthworms, and fish) in
or near agricultural areas, leading to wildlife deaths, loss of farm animals, and diminished biodiversity. [2].
This study was performed to determine the safety used of pesticide and perception of farmers on pesticide effectiveness
and potential health risks. The probability of reducing the environmental risk associated with the pesticide use is very low
because the producers believe that lowering risk implies either decreased output or increased input resulting by the
substitution for the pesticide inputs [10]. The application of pesticides was noted to be extensive, with more than 40
different types being used, likely because farmers believe that they must spray more often and try various pesticides to
combat pest issues [11]. Additionally, research has indicated that improper use of pesticides has caused health issues like
breathing problems for farmers [12], while another study [13] highlighted that the effectiveness and cost of pesticides are
crucial factors influencing their buying and usage.
The Halfa Elgadida area, Kasala State, Eastern Sudan was chosen for the study because it is a region where vegetables
are widely grown. Many farmers who lack adequate understanding of safety measures for storage and disposal of waste.
These farmers frequently use various pesticides in different strengths to manage pests and diseases, which they purchase
from chemical supply stores. On the other hand, many of these farmers do recognize how pesticides can affect both human
health and the environment. This situation is linked to the farmers' limited education and the absence of proper training
for pesticide application, along with weak support services and insufficient knowledge about safety practices.
Objectives Of The Study:

1- To identify the personal and social characteristics of respondents

2- To evaluate the agricultural extension activities awareness of pesticides and safety use of pesticides

3- To evaluate the extent application of some pesticides used in the field and preventive measures during handling

4- To identify the information sources of the respondents about safety used, storage and their residuals

5- Assess farmers’ practices and attitudes regarding storage, handling and disposal of pesticides.

6- To rank some variables such as (extension activities, sources of information and farmers attitudes) regarding

pesticides using.

Research Methodology:
STUDY AREA

The town of Halfa Elgadida serves as both the administrative and commercial hub, stretching 100 kilometers towards
the North-Northwest, with a width ranging from 20 to 35 kilometers. The weather is classified as semi-arid, experiencing
rainfall between June and September that can reach over 150 mm. Generally, temperatures are quite high, with the average
daily temperature around 29°C, and the highest daily average reaching 41°C in May. August sees the highest humidity at
45%, while April has the lowest at 10%. From November to April, strong winds come from the north, while southern
winds dominate for the remainder of the year.

Population of the study was consisted of (241) vegetable growers in Halfa Elgadeda area. Sampling was done random
sample, the study sample size was determined as (60) farmers from the three locations, which represents 25% of the
population. Data collected by using questionnaire which content of personal and social characteristics of respondents and
the practices of pesticides safety used measurement, how to storages and residuals secondary data from previous scientific
research in the area interviews .Data analyzed was performed using statistical software package SPSS version 17.0,
through using descriptive statistical analysis which was done to formulate frequency tables, in addition to the median
which was used for some variables such as (information source, extension contact methods and farmers attitudes)
regarding pesticides in order to rank these variables based on the respondents view, also Lekert scale of three options was
used to assist in ranking these variables.

Results And Discussion:

Table (1) shows that most of the people surveyed were aged between 40 and 45, making up 53.3%. The participation
of younger farmers (under 45) in growing vegetables offers a promising opportunity to teach modern and safer pest control
methods, unlike older farmers. Among the farmers surveyed, over 31.3% had only completed primary education, while
25% had secondary or higher education, and 18.3% were illiterate. Around 20% of the farmers had been involved in
commercial vegetable farming for over 10 years, while 35% began their farming journey recently, within the last five
years. The data indicates that 20% of farmers have been in the business for more than a decade, highlighting how vital
agriculture is in the area, though the number of long-term farmers has declined as years of farming increase. This suggests
that more people are entering vegetable farming, likely due to the rising need for vegetables in growing urban areas.

Table (1) Frequency distribution of the respondents by personal characteristics

Variables Categories Frequency %
30-35 7 11.7
3641 13 21.7
Age / years 42-47 32 53.3
More than 47 8 13.3
Total 60 100
Illiteracy 11 18.3
Education level Primary 19 31.7
Secondary 15 25
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Graduate 15 25

Total 60 100

Less than 5 21 35

Experience / years 5-10 27 45
More than 10 12 20

Total 60 100

Table (2) showed that most participants do not use protective gear (55%), with just (20%) using complete protective
cover. The absence of personal protective equipment and ineffective application of pesticides are significant issues in the
area studied. Farmers understood the potential health risks that pesticides pose to people. This may be due to the high cost
of personal protective equipment against pesticides or farmers' ignorance of the importance of using them.

Table (2) Frequency distribution of the respondents by types of protective cover use

Protective Tools Frequency %

No protective cover use 33 55
Partial protective cover use 15 25
Full protective cover use 12 20
Total 60 100

Table (3) indicated that, regarding the methods of applying pesticides, 48.4% of farmers used a knapsack sprayer,
while 18.3% utilized a motorized sprayer. The primary obstacle for farmers in acquiring necessary tools like motorized
sprayers was the lack of funds. Additionally, 11% of those surveyed did not possess any type of sprayer. Some farmers
who did not have a knapsack sprayer resorted to using a brush, broom, or bundled leaves to apply pesticides from a bucket.
Many local farmers commonly relied on knapsack sprayers because they are affordable, readily available, and simple to
use and maintain.

Table (3) Frequency distribution of the respondents by types of sprayer used

Sprayer Type Frequency %
Hand held application 9 15
Motorized spryer 11 18.3
Knapsack spryer 29 48.4
Not owning sprayer 11 18.3
Total 60 100

Table (4) indicates that, majority of respondents spraying in the morning (51.7%) they aware about insects density in
the morning. Only (33.33%) spraying in the evening.
Table (4) Frequency distribution of the respondents by Spraying Time

Time Of Spraying Frequency %
Evening 20 33.3

Afternoon 9 15
Morning 31 51.7
Total 60 100

Table (5) shows that most participants (45%) collect their crops right after the day they spray. Even though they know
about health and safety guidelines for using chemicals, they don't follow them. They often enter the treated fields less
than 12 hours after spraying and ignore the waiting time. It's widely understood that using pesticides too near the harvest
time can leave harmful chemicals in the food we eat. This may be due to their ignorance of the residual effect of pesticides
on the fruits, which requires waiting for an appropriate period before harvesting.

Table (5) Frequency distribution of the respondents by pre- harvesting period

Intervals Frequency %
Following days 27 45
After a week 22 36.7
After two weeks 11 18.3
Total 60 100

Table (6) shows that most of the people surveyed (53.3%) keep pesticides in their houses, which suggests a significant
risk of exposure for both farmers and their families since these chemicals are stored in easily reachable areas. A mere
(8.4%) have designated spaces for storing pesticides safely. Keeping pesticide containers alongside food is extremely
risky. This can lead to contamination and widespread effects.

Table (6) Frequency distribution of the respondents by pesticides storage

Pesticides Stores Frequency %
Farm field 11 18.3
Inside the Home 32 53.3

Safe location 12 20
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Store Pesticides 5 8.4
Total 60 100

Table (7) shows that 16.66% of people seldom burn their food. Most farmers, at 61.6%, leave empty containers in the
environment, while 21.7% consistently wash and reuse containers at home. Additionally, improper disposal of leftover
pesticides and their containers can significantly contribute to pesticide exposure. Farmers often discard products and
containers in dangerous manners. Such actions can result in environmental pollution through runoff, leaching, or
spreading through the air to different areas, which is common in many developing nations.

Table (7)Frequency distribution of the respondents’ behavior on the use of empty poisons

Behavior Frequency %
Burning 10 16.7
Leaving the environment 37 61.6
Using after washing at home 13 21.7
Total 60 100

It is clear from Table (8) that the advisory meetings, which were (25) meetings, were more effective in changing
farmers’ attitudes towards the safe use of pesticides used in combating agricultural pests, so, this result was agreeing with
[14].

Table (8) Respondents view in ranking of extension contact methods :

Extension methods Rarely Continuously Sometime Median Rank
Extension meeting 27 8 25 25 1
Field days 31 9 20 20 2

Results demonstration 19 12 29 19 35

Farm Field School 28 13 19 19 3.5

Table (9) shows that, T.V and Radio come at the first rank as information sources followed by agrochemical shops as
a method of information source which take a no. two rank, this may be due to the talking and dialogue which happen
between the customers and the shop sellers regarding pesticides. Therefore, the role of electronic agricultural extension
must be activated in disseminating agricultural ideas by employing electronic websites for agricultural extension, such as
YouTube and Facebook [15].
Table (9) Respondents view in ranking the sources of information

Source Rarely Continuously Sometime Weighted average Rank
T.V and Radio 0 14 46 55 1
Package Label 17 23 21 42 3
Agrochemical shops 6 30 24 46 2
Extension agents 17 32 11 38 5
Relatives and friends 18 23 19 40 4

Table (10) reflects the respondent’s attitudes towards the danger of using pesticides on soil and human life, so the first
rank goes to the two statements (used of pesticides damage soil organisms and used of pesticides cause human cancer)
with a median of (30), while the second rank was about the use of pesticides can increase crop production have median
of (19) at the second rank because it is protecting crops from incidences of pests, diseases, and weeds. Furthermore, the
use of pesticides causes human poisons with a median of (14) comes at the third rank. [ /6] It was found that farmers’
attitudes are related to their educational level, and therefore the low educational level of the farmers surveyed may have
affected their attitudes towards the use of pesticides.

Table (10) Ranking of respondents attitudes towards pesticides

Attitudes Strongly Agree Disagree Median Rank
Agree
Used of pesticides damage soil organisms 51 9 - 30 1.5
Used of pesticides cause human Cancer 55 5 - 30 1.5
Used of pesticides increased crop productivity 9 32 19 19 3
Used of pesticides cause human poisons 11 35 14 14 4
Used of pesticides caused human paralyses 44 12 4 12 5
Used of pesticides caused pollution of the air 41 1 8 11 6.5
and water
Importance of pre-harvesting period 8 11 41 11 6.5
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Discussion

The application of pesticides in vegetable farming in Sudan is commonplace. In Halfa Elgadeda, commercial vegetable
growers depend significantly on chemical pesticides. All the farmers involved in this research were men. Age, which is a key
socioeconomic aspect, plays a crucial role in how aware farmers are about what chemicals are allowed and what are banned.
Some older farmers (13.3%) might not know about newer pesticides because they lack information. A farmer's understanding
of pesticides is connected to their level of education. The majority of participants (81.7%) were able to read and write, which
can impact their knowledge about the safe application of pesticides. Thus, it is highly recommended that agriculture extension
workers should offer special educational programs for all farmers before they start using pesticides. Regular training is
essential for farmers to promote safe pesticide practices and inform them about the dangers of incorrect and improper pesticide
use.

Our findings, as well as another study [1 7], show that none of the farmers we studied had undergone training in pesticide
usage. Experience in farming (65%) is also a key factor as it helps in developing necessary skills. With more experience,
farmers can enhance production, utilize inputs more efficiently, improve output quality and quantity, and lower costs. It is
anticipated that greater experience will positively affect a farmer's agricultural management capabilities [1 §].

Conclude that inadequate agricultural extension services are the most important external factor in the overuse of chemical
inputs, including pesticides this finding agree with our finding only (18.3%) of respondents contact continuously with
extension agents. Retailers of pesticides who provide these products to farmers can also serve as valuable sources of
information regarding the safe handling of these chemicals, particularly because there aren’t enough agricultural extension
officers in many regions. Nevertheless, farmers are at significant risk of exposure to harmful substances, which may be banned
or limited in other nations, due to improper application methods, poorly kept or unsuitable spraying equipment, inadequate
storage methods, and frequently the reuse of old pesticide containers for storing food and water. This observation aligns with
our findings, showing that 53.3% of farmers store pesticides inside their homes and that 48.4% utilize handheld application
methods that are relatively inexpensive, readily available, and simple to use and maintain.

When asked if they thought pesticides could be harmful to their health and the environment, all respondents confirmed this
belief. About 85% stated that pesticides are poisons, while 68.33% strongly agreed that they cause air and water pollution,
and 53.33% reported that they could lead to cancer. This shows that farmers are conscious of the potential health risks
associated with pesticide use, yet their behaviors suggest they do not fully follow the guidelines for safe usage. The results
indicated a negative correlation between health problems related to pesticide exposure and farming experience.Regarding the
disposal of rinsates from washing spraying equipment and pesticide containers, a majority (74%) discharged the rinsates onto
uncultivated land, while roughly 5% released them into nearby streams and waterways where washing occurred. Typical
disposal practices for empty pesticide containers include discarding them on the farm where they were used (30.4%), burning
them in the open air (23.2%), throwing them into village trash dumps (11.6%), and repurposing them for other uses (7.1%).
These current disposal methods highlight that farmers are engaging in unsafe practices that could increase environmental
pollution and human exposure. This finding is consistent with our results, suggesting that farmers with lower education and
knowledge levels are likely to be less aware of the health and environmental risks tied to pesticides and more prone to store
them in their homes.The results indicate a positive correlation between farmers' contact with extension services and their use
of pesticides.

This means that farmers who interact with extension agents tend to use pesticides more safely. Those who access extension
services or participate in agricultural extension meetings are more effective at changing their attitudes, with agrochemical
stores serving as a primary source of information. The use of pesticides was noted to enhance crop productivity at a medium
level, making these farmers less likely to experience health issues associated with pesticide exposure compared to those
without extension support. The limited involvement of agricultural extension in sharing information about handling,
application, storage, and disposal of empty containers leads them to rely on family and pesticide sellers.

Additionally, farmers who apply pesticides without protective gear (55%) may be exposing themselves to levels that could
result in acute health symptoms. Therefore, proper training is essential—not only to increase knowledge but also to encourage
farmers to implement at least some recognized safety practices. Our earlier conclusions also support this finding. (53.33%)
of respondents storage pesticides in their home only (8.33%) have special pesticides store, According to [1 9], many nations
have strict regulations that prohibit the storage and transport of pesticides with food. Pesticides should never be kept in
containers meant for food or beverages at home [24], which aligns with our findings. The study shows that most vegetable
farmers purchase pesticides from agrochemical stores mainly for pest control, mix various chemicals, and apply them without
wearing protective gear. The correct handling and storage of pesticides, along with the proper disposal of empty containers,
were found to be lacking. However, almost 30 percent of farmers ignore the recommended 2-3-week pesticide-free period
prior to harvesting their crops [21].

A significant portion of the respondents (45%) pick their crops on the same day they sprayed them. Despite being aware of
the health and safety measures related to agrochemicals, the farmers did not follow the required waiting period and entered
treated fields within 12 hours of spraying. It is widely known that applying pesticides too close to harvest can lead to harmful
substances remaining in the food consumed by people. This finding is consistent with the results noted in [22].
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Conclusion

Using pesticides without proper regulations can lead to increased poisonings among farmers. However, equipping them
with greater knowledge can enhance their practices for self-protection while handling these chemicals. To enhance the safety
and practices of other farmers applying pesticides on their farms, essential training programs can be introduced. Ultimately,
the challenges related to farmers’ unsafe methods, as highlighted in this and various other researches, are complicated because
they require efforts to modify farmer behavior. While the suggestions provided here aim to tackle this issue, additional in-
depth studies are necessary to fully understand and address it. The heavy application of pesticides may happen because many
local farmers are not receiving agricultural support services. Research indicates that a lack of adequate agricultural extension
services is the primary external factor contributing to the excessive use of chemical inputs, including pesticides.
Recommendations

(1) The Technology Transfer and Extension Administration (TTEA) will inform farmers about the health risks linked to
pesticides, ensuring they use suitable protective gear, maintain personal hygiene, and recognize early signs of
pesticide exposure.

(2) The TTEA will educate the general public about the dangers of improperly disposing of empty pesticide containers,
including throwing them in the trash or leaving them in the fields.

(3) Extension agents should support local leaders so they can receive training using the Farmer Field School (FFS)
method to improve knowledge and the spread of farming techniques among smallholder farmers.

(4) The TTEA should regularly offer educational and training programs on the safe use of pesticides for farmers.

(5) The plant protection agency should supply protective gear to farmers at fair prices to encourage safety measures.

(6) Agricultural extension officials should partner with mass media outlets to broadcast programs that focus on the safe
application of pesticides.

(7) Those who sell pesticides should only give them to individuals who have been adequately trained or licensed, and
ensure that the full manufacturer's label is visible on the container.

(8) There should be additional research to investigate health issues related to the safe use of pesticides.
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