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Abstract

A descriptive cross sectional study was carried out in Khartoum State to assess the knowledge,
attitude, and practice of farmers towards pesticide residues on the vegetables grown in
greenhouses. Fourteen farmers from seven localities of Khartoum State were selected and
interviewed. The results revealed that majority of farmers (92.9%) between the age of 25 and 45
years old, while only one farmer (7.1%) was aging more than 45 years old. Regarding the
educational level, the study showed that 20% were illiterates, whereas 40% had completed
secondary high school, and 40% were university graduates. Almost 93 % of them obtained training
on pesticide use, handling, wear personal protective equipment and follow the instructions of the
labels when using each pesticide. But unfortunately, 57% of them didn’t know that the pesticide’s
residues can remain on the vegetables. Results also demonstrated that 92.8% of farmers showed
poor practices regarding the disposal of empty pesticides containers. The study indicated that
71.4% of farmers were collecting their vegetables three days after spraying, while 28.6% were
collecting after two days. These poor practices may lead to high concentration of pesticides’
residues on the vegetables thus endangering the health of consumers.
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1. Introduction

Pesticides are widely used to protect vegetables from insect and diseases. Therefore, residues of
pesticides affect consumer’s health and there is concern over their carcinogenicity effect and
toxicity [1]. On the other hands, pesticides are one of the most important components of high-input
farming. Now humans have realized the extent to which pests harm crops, cause damage, and
transmit diseases to both humans and domestic animals. The use of pesticides to control pests is
not a new concept [2]. Igbedioh and other reported that environmental contamination and long-
term health implications resulting from the intensive use of pesticides in agriculture, animal
husbandry, and public health programs [3]. Fruits and vegetables are the most frequently consumed
food group, which makes up 30 % of food consumption on a mass basis the presence of pesticides
in vegetables is a more serious health concern since they are consumed raw, without much
processing and storage [4]. Human pesticide poisonings and illnesses are clearly the highest prices
paid for all pesticide use [5]. Pesticide exposure can cause a variety of human health problems,
both chronic and acute in both farmers and consumers. Chronic effects are typically the result of
low levels of exposure over a long period of time even if there are no acute or immediate effects.
Major health impacts from chronic exposure include cancers, reproductive and endocrine
disruption, neurological damage, and immune system dysfunction [6, 7]. The WHO recommends
that pesticides should use only when the benefits outweigh the risks, avoid cosmetic or scheduled
use of pesticides in the home, use integrated pest management (IPM), non-chemical pest controls
if pesticides are necessary. Store in original containers with child-proof seals, out of reach, in a
locked cabinet, educate on the safe use of pesticides Follow manufacturer’s instructions Use
protective equipment [8]. For better production and aesthetic value, farmers are using a large
number of insecticides during the entire period of growth of vegetables, even at fruiting stage and
sometimes farmers also ignored the recommended waiting period between the harvest and last
spray. Owing to this and other injudicious practice related to pesticide usage, pesticides become
the inner part of vegetable in the shape of residues, which could be used by consumers thus creating
health hazards [9, 10].

In Sudan, vegetables are grown extensively and constitute a large portion of the diet of the average
Sudanese. It’s were considered as protective supplementary foods as they contain large quantities
of minerals, vitamins, and essential amino acids, which are required for normal functioning of the
metabolic processes [11]. Sudan has a great potential to produce good quality fruits and vegetables.
This is because of its large areas of fertile soil, abundant amount of water from rivers, rains, and
underground water, suitable wide range of climate which allows variability of crops. Many types
and cultivars of fruits and vegetables can be produced almost all the year round due to the climatic
variations plus available land and water. This large potential could supply both local and export
markets. The most important vegetables are onions and tomatoes followed by potatoes, okra,
cucumbers, eggplant, water melons, pumpkins and a number of leafy vegetables. Vegetables are
grown in small plots with pumped water including the national corporations such as Gezira
Scheme where about 30,000 ha are devoted to vegetables [12]. Therefore, the objective of this
study was to assess the knowledge, attitude, and practices of farmers towards the use of the
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pesticides and their residues and the safety measures taken by them during and after pesticides
applications.

2. Materials and Methods

Study Area/Setting

Khartoum state vests the capital of Sudan and it is the largest state population wise. The estimated
population of the state is 7, 413, 239 inhabitants. The state is administratively divided into seven
localities. It is bordering Gazira and White Nile States in the south, Northern State and River Nile
in the north, Gedaref and Kassala States in the east and North Kordufan in the west. Both Blue
Nile and White Nile congregate to form the River Nile in the state. The population depends on
government employment, trade and agriculture. Quite a sizable number of people migrate to the
capital from all other states. The state is heavily busy with mixed farming along the Nile banks
and in rural artificially irrigated huge areas. The usual diet in Khartoum depends very much on
different varieties of vegetables which are mostly grown in Khartoum State and nearby areas of
other states.

Sample Size and Sampling Technique
The desired sample size was calculated through the following equation:

~ N
T T reN-1D

Where:
n = the required sample size
N = the total population (49 farms)
e = error allowed by using (95%) confidence level = 0.05.
by substituting the given values of N and e in the equation; then:
n =49/ 1+ (0.05) *(49 — 1) = 14.4, by rounding then n = 14 farms
For distributing the desired sample size (selected farms between the localities of Khartoum state),
the proportion according to the magnitude of each locality from the total population had been used
as shown in Tablel.

Table 1: Distribution of the Samples by Localities

Locality No. of Farms No. of Samples
Umbada 17 5

Omdurman 3 1

Karri 2 1

Sharg Elneel 5 1

Bahri 12 3

Jabal Awliya 8 2

Khartoum 2 1

Total 49 14

All farms of each locality had been listed and given serial numbers, and then by using simple
random sampling technique, 14 farms had been selected as shown in Table 2.
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Table 2: Selected Farms by Localities
District Farm Name
Bahri Khartoum Bank (Abu Haleima)
Bahri AlHai'a Al Arabia
Bahri Khartoum University

Jebel Awliya | Ziyada

Jebel Awliya | Mohamed Khidir
Karari Eltiseen
Khartoum Mohamed S.Elhag
Sharq Elneel | Elzawaya

Umbada Elsha'er

Umbada Amir Mustafa
Umbada Younis Ahmed Younis
Umbada Mu'awia Elbirair
Umbada Mazin Esamu Eldein

Umdorman Elwalda

A structured questionnaire was used by the trained data collectors (Public Health Officers) to
interview each of the 14 farmers. This was done in the farms and it took about 20 to 30 minutes.

3. Data Management and Analysis
3.1. The Study Variables

Background Information: Age, educational level and income per month besides types and names
of pesticide used, Level of pesticide used, methods of pesticide application interval of pesticides
spraying, periods of vegetable collection (pre-harvest period) after using pesticides and the
practices of farmers regarding the protective measures taken during and after using pesticide and
smoking, drinking and eating during pesticides use.

3.2. Data and Samples’ Collection Tools

The Team Had Used the Following Data Collection Tools

Well-structured questionnaire of close ended and opened questions had been used for each farmer.
The questionnaire had been tested during the training of the data collectors and the needed
corrections in content or language had been inserted.

The Data Collection Team Was Composed of the Following Persons
Two data collectors: two public health officers filled the structured questionnaire.

A supervisor: a senior public health officer who supervised and monitored the data collectors and
revised the questionnaires to ensure that all questions had been answered and filled properly.

Training of Data Collectors
Data collectors were selected carefully from the public health officers who have experience and a
senior public health officer was assigned as a supervisor.
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All data collectors and the supervisor have been trained for two days theoretically and practical on
the contents of the questionnaire and field test of the questionnaire.

3.3. Data Entry and Analysis

All filled questionnaires have been checked and revised by the supervisor and then the data have
been entered and analysed by an expert statistician using SPSS software version 16.

Tables and charts have been used to present the results. Chi-square tests had been used to examine
the relationship between independent variables and the outcomes of interest in the bi-variants
analysis. The results of the relationship with P < 0.05 were considered statistically significant.

4. Results and Discussions

The study revealed that the majority of farmers (92.9%) were between the age group of 25 to 45
years old while only one farmer (7.1%) was aging more than 45 years old. These findings are in
consistent with a similar study in Kuwait conducted by Jallow et al [13] found out that the majority
of the farmers (69.70%) interviewed were between 21 and 40 years old, with the average age being
29.8 years. Slightly more than 9% of the farmers were 50 years and over. Also in India, Lavanya
and Giridhar [14] reported that a large percentage (43.3%) of the participants was aged between
36 and 45 years [2]. Similar results were also found by other researchers in Nepal and Brazil [15,
16].

Table 3: Age groups of farmers in Khartoum State, (N=14)

Age group Frequency | Percent
25-45 years 13 92.9
More than 45 years | 1 7.1
Total 14 100.0

This study revealed that 20% of workers were illiterates, 40% completed their secondary high
school, and 40% were university graduates. These findings are better than [18] which found a
considerable number of the farmers (16.8%) were illiterate or had not completed elementary
education, 69.2% had completed either elementary or secondary education, and 14% were which
found a considerable number of the farmers (16.8%) were illiterate or had not completed
elementary education, 69.2% had completed either elementary or secondary education, and 14%
were educated to a tertiary level. In Brazil, almost half of respondents (49.1%) had not completed
primary education, and (6.3%) were illiterate or had never attended school [18] while in the United
States 55.8% of pesticide applicators in New York State had at least 12 years of schooling [19].
However, educated farmers are more knowledgeable about pesticide safety, have a better ability
to read, understand and follow hazard warnings on labels, and conceptualized the consequences of
poor pesticide usage practices [20].
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Figure 1: Farmer’s Education levels in Khartoum State Distributed by localities, (N=14)

This study found that cucumber is cultivated in all (100%) selected farms during the period of the
study while tomato was cultivated by only 35.7% of the selected farms in three localities namely:
Umbada, Khartoum, and Bahri. When asked about the reasons for not cultivating the tomatoes, the
majority (64.3%) of the farmers said that the cultivation cost of the tomato in greenhouse was very
high at that time, plus the tomato of the open field farms was available in the market with the
affordable cost to the consumers.

Table 4: Types of vegetables grown in the selected farms by Localities, (N=14)

Locality

Frequency | % Frequency | % | Frequency | % | Frequency | %
Omdurman |1 7.1 0 00 |1 71 |1 7.1
Umbada 5 357 |3 21410 00 |0 0.0
Karari 1 7.1 0 00 |0 00 |0 0.0
Khartoum |1 7.1 1 71 |0 00 |0 0.0
Jabal awlia | 2 143 |0 00 |2 1430 0.0
Bahari 3 214 |1 71 |0 00 |0 0.0
Sharg alneel | 1 7.1 0 00 |0 00 |0 0.0
Total 14 100.0 | 5 35.7 |3 214 |1 7.1

The study also revealed that 85.7% of farmers knew that pesticides were very harmful to the
environment and human health, while only 2 (14.3%) said that pesticides are moderate harmful.
These findings are consistent with Juliana et al study [21] which found that 90% of the farmers
considered pesticides harmful to the health, especially to those who apply the pesticides or work
on the farm (81.3% and 70.5%, respectively); only one-third considered that the health of those
living near the plantation area could be impaired by pesticides. The findings agree with Kuwait
study [13] which reported that although most farmers agreed that pesticide use poses some risk to
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human health (71%) and the environment (65%), they also indicated that pesticides were
indispensable for high crop yield (80%).
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Figure 2: Knowledge of Farmers Regarding Harmfulness of Pesticides (N=14)

In this study, all (100%) farmers were using insecticides and fungicides and one of them was found
using herbicides in addition to the insecticides and fungicides; these findings were similar to
Zawiyah [1] who indicated that insecticides were used by 98% of the farmers, followed by
bactericides (79%), nematicides (24%), and herbicides (5%). When asked about the source of these
pesticides, almost half of farmers (50%) mentioned that they purchased these pesticides from
pesticide companies, and 42.9% purchased theirs from the local markets and one farmer (7.1%)
didn’t answer. These findings are in consistent with Brazil Study [18] which found most of the
farmers purchased the pesticide products at the local cooperative (56.4%).

Table 5: Types of pesticides used by Farmers of Greenhouses

Locality Frequency | % Frequency | % | Frequency | % Frequency | %
Omdurman |1 7.1 0 001 7.1 1 7.1
Umbada 5 357 |1 7115 357 |5 35.7
Karari 1 7.1 0 001 7.1 1 7.1
Khartoum 1 7.1 0 001 7.1 1 7.1
Jebel Awlia | 2 143 |0 0.0]2 143 |2 14.3
Bahri 3 214 |0 0.0]3 214 |3 21.4
Sharq Elneel | 1 7.1 0 001 7.1 1 7.1
Total 14 100.0 | 1 71|14 100.0 | 14 100.0

Most (72%) of the farmers in this study stated that they had worked in vegetable business for 1-
10 years; 21% worked less than 1 year while only 7% worked for more than 10 years. A similar
study [1] revealed that most of the respondents (68%) had 5-10 years of farming experience, and
10.4% having more than 10 years of farming experience. Also in Brazil, Juliana et al [21] reported
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that most of the respondents (76.8%) had been using pesticides for at least 5 years, and 21.4% for
over 20 years.

Table 6: How long the farmer been in vegetable business
More than 10

. Less than 1 year | 1 — 10 years Total

Locality years
Frequency | % | Frequency | % Frequency % Frequency | %

Omdurman |0 00 |1 71 |0 00 |1 7.1
Umbada 1 71 |4 28.6 | 0 00 |5 35.7
Karari 1 71 |0 00 |0 00 |1 7.1
Khartoum 0 00 |0 00 |1 71 |1 7.1
Jebel Awlia |0 00 |2 143 |0 00 |2 14.3
Bahri 0 00 |3 21410 00 |3 21.4
Sharqg 0 00 |1 71 |10 00 |1 7.1
Elneel
Total 2 143 |11 786 |1 71 |14 100.0

Pesticide residue refers to the pesticide that may remain on, or in the food crops [22]. However,
this study revealed that the majority (57.1%) of the farmers didn’t know that the pesticides residues
may remain on vegetables after the application and most of them were in the farms of Umbada and
Bahri localities, while 42.9% knew that the pesticides residues remained on vegetables. These
findings disagreed with Brazil study which found that most farmers (67%) agreed that pesticide
residues remained in the food after treatment and about 40% of these acknowledged that the
amount remaining in the food for consumption depends on the withholding period [21].

Table 7: Knowledge of farmers about the pesticides residues on vegetables after the application
of Pesticides

Yes No Total
Locality Frequency | % | Frequency | % | Frequency | %
Omdurman 0 0.0 1 7.1 1 7.1
Umbada 3 21.4 2 14.3 5 35.7
Karari 0 0.0 1 7.1 1 7.1
Khartoum 0 0.0 1 7.1 1 7.1
Jebel Awlia 2 14.3 0 0.0 2 14.3
Bahri 1 7.1 2 14.3 3 21.4
Sharq Elneel 0 0.0 1 7.1 1 7.1
Total 6 42.9 8 57.1 14 100.0

The majority (92.9%) of the farmers of this study were found using the pesticides according to the
packet/bottle label while 35.7% mentioned that they are using the pesticides according to both the
packet/bottle label and the engineer’s instructions. These findings disagree with the study in
Bangladesh which found that only 23% of applicators follow instructions written on bottles or
packets, while some (39%) apply them according to the prescriptions from pesticide traders and
depending on the criteria of the fields described by the farmers [20]. The study also disagrees with
the Kuwait study which reported that over 70% of the farmers did not read or follow instructions
on pesticide labels because they were unable to read and/or understand the meaning of the labels
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(56%), the labels were written in English (a foreign language to them) (35%), and the instructions
were too long and complicated (45%). Slightly more than 15% of the farmers indicated that the
font sizes on the labels were too small to easily read. Only 28% of the farmers were able to read,
understand, and follow pesticide label instructions correctly [13]. Also, Fikre et al [23] in Ethiopia
reported that more than 30% of the farmers used pesticides without a label or instruction on its
container; and less than 40% of the farmers understood the signs on the pesticide container.
Likewise, around (60%) have bought pesticides containing instructions in languages that farmers
are not familiar with. Only 30% of the farmers can read the label or instructions on the containers.
This together with the low level of education in the study area could result in using chemicals that
are not appropriate for a specific service [23].

Table 8: Level of pesticides used as mentioned by Farmers of the Greenhouses

According to According to ACCSS':[?(;P d%to
Packet/bottle engineer’s P ,
. . seller’s Total
. label instructions . .
Locality instructions
Frequency | % | Frequency | % | Frequency | % | Frequency | %
Omdurman | 1 71 |0 00 |0 0 |1 7.1
Umbada 5 35.7 |2 14310 0 |5 35.7
Karari 0 00 |1 71 |0 0 |1 7.1
Khartoum |1 71 |10 00 |0 0 |1 7.1
Jebel Awlia | 2 143 |1 71 10 0 |2 14.3
Bahri 3 214 |1 71 10 0 |3 21.4
Sharg 1 71 |0 00 |0 0|1 7.1
Elneel
Total 13 929 |5 35710 0 |14 100.0

Regarding the interval of pesticides spraying, it was found that 42.9% of the farmers sprayed the
pesticides twice a week, 35.7% sprayed once a week while 21.4% of them sprayed day after day.
A similar study in Bangladesh found that on an average of 4%, 19%, 18% and 58% of respondents
spray pesticides over their vegetable fields in each day, alternative day, two and one times in a
week respectively [24].

Table 9: Interval of pesticides spraying as mentioned by farmers

Spraying interval | Frequency | Percent
Day after day 3 21.4
Once a week 5 35.7
Twice a week 6 42.9
Total 14 100.0

For the period of vegetables collection after spraying the pesticides (pre-harvest interval), the study
revealed that the majority (71.4%) of the farmers were collecting their vegetables three days after
spraying of the pesticides, while 28.6% were collecting their vegetables two days after spraying of
the pesticides. It was found in Bangladesh study, nearly three-fourths (72%) of the total
respondents do not know about the regulation of vegetables collection while 27% of them do not
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follow the label of instruction though they are aware that they should do it. In addition, almost half
(47%) of the farmers usually collect vegetables after three days of using pesticides, though
harvesting time varies with vegetable types, 3%, 8%, 12% and 30% of farmers have been
marketing vegetables on the same day, the next day, two days later and three days later, after using
pesticides, respectively [24]. These practices in our study were implemented by the farmers for all
vegetables irrespective to the label instructions of each insecticide, and this might increase the
level of pesticides residues which risks the health of the consumers. Similar practices were further
reported in Ghana study [8] which demonstrated that most vegetable farmers harvest their produce
within 7 days after spraying pesticides with some harvesting their produce on the same day after
spraying, thereby endangering the lives of consumers. Also, Amoako et al [25] reported that the
majority of cabbage farmers in the Ejisu-Juaben Municipality of the Ashanti Region of Ghana
continue spraying pesticides during produce harvesting, hence no waiting period is observed,
thereby exposing consumers to high pesticide residue levels [10].

Moreover, there was a significant association between frequencies of sprays as mentioned by
farmers and harvest period after spray (X2 = 7.637, P = 0.012) and according to this result, those
farmers who were spraying their vegetables more frequently, and harvested their vegetables in a
shorter period, may lead to high concentration of pesticides’ residues on the vegetables. However,
this study revealed no significant association between farmers’ education levels and the frequency
of the pesticides spray (X2 = 4.876, P = 0.326); also no significant association between farmer's
education level and harvest period interval (HPI) after pesticide spray (X2 = 4.657, P = 0.091).

Table 10: Period of vegetables collection after spraying the pesticides

Harvest period Frequency | Percent
Two days after spraying | 4 28.6
Three days after spraying | 10 714
Total 14 100.0

By wearing protective clothing and using available safety devices such as face masks, goggles,
and gloves, the danger from contamination by pesticides can be minimized [26]. This study
showed the good practices of farmers regarding the use of personal protective equipment (PPE) to
protect themselves from the exposure of pesticides as all (100%) farmers mentioned that they are
using PPE during pesticides spraying and all of them (100%) are washing their hands and faces
after spraying the pesticides. These findings are in agreement with Matthews [27] who indicated
that the use of appropriate PPE, such as coveralls, and the adoption of other protective measures
and good personal hygiene, such as showering, not smoking, eating or drinking while handling
pesticides are considered good practices to reduce occupational pesticide exposure; also our
findings agree with Keifer [28] which reported that an increase in the use of protective measures
decreases the probability of poisoning by 44% to 80%, whereas lack of PPE use increases the
potential of dermal and respiratory exposure to pesticides [29]. Similarly, Schenker et al. [30]
found that 93 % of California farmers wore personal protective equipment when handling
pesticides, which was considerably higher than farmers in other areas of the USA. However, the
findings of this study disagree with Ethiopia study which reported nearly 42% of farmers had never
used any PPE to protect themselves against pesticide exposure [31]. It also disagrees with the study
of Juliana et al. [21] which found almost all farmers (99.1%) considered the use of PPE necessary
during pesticide application, but almost half (48.2%) did not use them properly, and 7.2% never
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used them at all. Gloves were never used by about 18% of the farmers, and impermeable clothes
were used by only 18.8% of the farmers. Also, Recena et al. [16] observed that the majority of the
farmers in MS wore hats, but less than half wore boots, masks, gloves or impermeable clothing;
and in Thailand, Jintana et al. [32] reported that 64.4% of farmers did not use any type of PPE
during their work, similar to what was found by Karunamoorthi et al. [20] in Ethiopia (76.3%).

Table 11: Protection measures taken by farmers during pesticides spraying

Overalls Gloves Eye glasses | Face mask | Boots/shoes Total
Locality | Frequ| % |Frequ| % |Frequ| % |Frequ| % |Frequ| % |Frequ| %
ency ency ency ency ency ency

Omdurman | 1 71 |1 71 |1 71 |1 71 |1 71 |1 7.1
Umbada 5 357 |5 357 |5 357 |5 357 |5 357 |5 35.7
Karari 1 71 |1 71 |1 71 |1 71 |1 71 |1 7.1
Khartoum |1 71 |1 71 |1 71 |1 71 |1 71 |1 7.1
Jebel 2 143 | 2 143 | 2 143 |2 143 |2 143 |2 14.3
Awlia
Bahri 3 214 |3 214 |3 214 |3 214 | 2 14313 21.4
Sharq 1 71 |1 71 |1 71 |1 71 |1 71 |1 7.1
Elneel
Total 14 100 | 14 100 | 14 100 | 14 100 | 13 929 |14 100

This study revealed unsafe practices of disposing of empty pesticides containers as the majority of
the farmers (78.6%) were found disposing of the empty pesticide containers by burning them, 7.1%
throwing them in the open space and 7.1% buried them while 7.1% is using others means of
disposal. These findings are like findings of Kuwait study [25] when disposing of empty pesticide
containers, the majority of respondents adopted unsafe behaviors such as discarding, incinerating
or burying containers on-farm. Similarly, in Mato Grosso do Sul (MS), Bigatéo [24] reported that
34.8% of the farmers burned or buried the pesticide containers. These unsafe behaviors and
practices may lead to environmental contamination and a risk to human health and have been
reported as a major problem in several studies [10-11].

However, the Environmental Health Manual [11] identifies the community rubbish dump as the
best place to discard empty pesticides containers after being washed three times with the
appropriate solvent. The manual again warned against the burning of pesticides containers because
they can give off poisonous gases.

Http://www.granthaalayah.com ©Ilnternational Journal of Research - GRANTHAALAYAH [530]



http://www.granthaalayah.com/

[Mohamed et. al., Vol.6 (Iss.9): September 2018] ISSN- 2350-0530(0), ISSN- 2394-3629(P)
(Received: September 02, 2018 - Accepted: September 29, 2018) DOI: 10.5281/zenodo.1465024

80

70 -

60 - \

50 -

X

O Thrown in open space

40 - .
& Buried

30

Desposing (%)

B Burn
20 -
K Others
10 |

, | [ Sy

Thrown in open space Buried Burn Others

Figure 3: Disposal methods of pesticides containers (N=14)

In respect to the training of the farmers on pesticides use and handling, the present study indicated
that 92.9% of the farmers have received training on pesticides use and handling from either
Ministry of Health or Ministry of Agriculture, while only 7.1% denied answering. These findings
disagreed with Kuwait study [13] which revealed that 64% of the farmers did not receive any
training or technical support on the judicious use and safe handling of pesticides, while 36% were
trained. Uganda study [9] revealed that approximately one third (31%) of the farmers have had
training on how to use and handle pesticides. Also in North Gaza, Bassam et al. [12] had reported
that 29% of the farmers said that they attended training courses in various agricultural topics, where
pesticides were part of the training material. While 71% of the farmers pointed out that they have
never attended such training courses nor were invited to those activities.

Table 12: Training of the farmers of Greenhouses

Yes No No answer Total
Locality Frequency | % | Frequency | % | Frequency | % | Frequency | %
Omdurman |1 71 |0 0 |0 0 |1 7.1
Umbada 5 35710 0 |0 0 |5 35.7
Karari 1 71 |0 0 |0 0 |1 7.1
Khartoum 1 71 |0 0 |0 0 |1 7.1
Jebel Awlia | 2 1430 0 |0 0 |2 14.3
Bahri 3 1430 0 |0 0 |3 21.4
Sharq Elneel | 1 71 |0 0 |0 0 |1 7.1
Total 14 100 | 0 0 |0 0 |14 100

5. Conclusions and Recommendations

The study concluded that there is a great risk results from unsafe handling of pesticides on
environmental and human health because most of the farmers were not following the
recommended withdrawal period, not knowing that pesticides residues may remain on vegetable
and were not taking the necessary measures to protect themselves, consumers and environment
and recommended to Ministry of Agriculture and Ministry of Health should conduct training
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courses to the farmers of the greenhouses to raise their awareness regarding the pesticides residues,
proper disposal of pesticides empty containers, and the importance of the pre-harvest period and
Integrated Pesticide’s Management methods (IPM), as well as the importance of proper hygiene
practices and use of personal protective equipment (PPE) when handling pesticides.
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