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Abstract

The study aimed to assess the extent to which cucumber farmers in the Madain District apply sustainable
environmental and health safety practices, as well as to identify the priorities for implementing such practices
among cucumber farmers in the Madain District according to their importance.

The research was conducted in the Madain district of Baghdad Governorate and included a study population of
200 cucumber farmers; a simple random sample of 100 farmers (50% of the study population) was selected. To
achieve the research objective, a questionnaire was developed based on studies and research relevant to the topic,
as well as the opinions of specialists and experts in the field. The questionnaire consisted of seven items to
measure the level of implementation of sustainable marketing practices. A four-point scale was adopted based on
the level of implementation, with responses weighted as 0, 1, 2 and 3. The data were analysed using SPSS, and
the results showed that the majority of respondents fell within the medium level of implementation of sustainable
environmental and health safety practices, accounting for 51%, whilst those at the high level accounted for 18%,
and those at the low level accounted for 17%. It also emerged that the item ‘Avoid spraying pesticides when it is
windy’ ranked first with a percentage weight of 83%, whilst the item ‘Use protective equipment when spraying’
ranked last with a percentage weight of 31.33%. The research concluded that the overall level of sustainable
environmental and health safety practices implemented by farmers in cucumber production in the Al-Mada’in
region was average, and there was a significant difference between farmers in their adoption of these practices. It
was also noted that some practices for the safe use of pesticides were emphasised more than others, and that some
preventive and health practices were still poorly implemented, highlighting the need to improve awareness and
agricultural guidance to achieve more sustainable farming and better protection of the environment and human
health. The study recommended the need to increase the level of guidance and training for cucumber farmers in
the Al-Mada’in region with the aim of raising their awareness of sustainable measures for environmental and
health safety. This includes attention to the safe use of pesticides, personal protective equipment, and the proper
disposal of agricultural waste, whilst making efforts to support farmers and provide them with information and
materials that will improve their implementation and achieve agricultural sustainability.
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1. Introduction

Agriculture is one of the cornerstones of any country’s economy; it not only provides food but also plays a vital
role in achieving sustainable development and promoting economic stability through its contribution to food
security and job creation, particularly in rural areas. According to the Food and Agriculture Organisation of the
United Nations, agriculture is the main source of livelihood and economic activity for millions of households and
is a key contributor to rural poverty alleviation and economic development. (Ghanawi & Saleh, 2024, p.323),
(Rahim & Tawfik, 2026, p.2).

The agricultural sector has adopted intensive farming practices that make heavy use of fertilisers, pesticides and
agricultural hormones with the aim of increasing productivity and economic returns as demand for food rises.
However, this rise in chemical input has brought with it numerous problems regarding environmental and health
and safety. Over the years, the intensive use of pesticides and chemical fertilisers has had negative impacts on the
environment and human health, and experts and researchers have expressed concerns regarding the sustainability
of agricultural production relying on pesticides and chemical fertilisers (Biscontini, 2024). These effects have
been termed ‘negative externalities’ due to their harmful repercussions on the environment and society (Moss,
2008).

2. Theoretical framework

Given their ongoing impact on human health and the environment, the use of agricultural pesticides is considered
one of the main sources of environmental risk, with total pesticide use estimated at around 3 million metric tonnes
annually worldwide (Ali et al., 2024). Pesticides adversely affect humans both directly and indirectly through
food, water and crops (Mahdi & Sultan, 2022, p.37). In recent years, research has revealed that successful
agricultural development in the modern era has been accompanied by serious environmental and health impacts,
which have been documented, along with their economic and social costs (Zhao et al., 2008).

Farming systems that incorporate pesticide reduction have been shown to generate greater social and health
benefits, such as a reduction in the incidence of disease among farmers and their families, and the associated
treatment costs. In the Philippines, the externalities of pesticides in rice farming in China cost approximately
US$1.4 billion annually, including health expenditure, environmental damage, and loss of biodiversity. In
Ecuador, there have been cases of pesticide poisoning with high mortality rates, reaching 21 deaths per 100,000
people in remote agricultural areas (Pretty, 2008). It has also been found that some pesticides cause neurological
and degenerative diseases and can cause birth defects or cancer in humans (Agrawal et al., 2010). Furthermore, it
was observed that many farmers were not wearing personal protective equipment during spraying operations, such
as masks and gloves, which may expose them to pesticides through inhalation or skin contact, adversely affecting
the respiratory system, skin and eyes, posing a risk to farmers (Singh, 2019).

Vegetables are considered economically and nutritionally important crops, as they represent a major source of
income and food for millions of farmers, in addition to their role in achieving sustainable food security and
supporting various food industries. The National Development Plan (2018-2022) emphasised the importance of
developing vegetable crop cultivation in terms of both quantity and quality (Ministry of Planning, 2018).
Vegetable cultivation holds an important position in Iraq, with the country ranking sixth in the Arab world for
vegetable production, and productivity rising by 24.1% in 2019 (Central Bureau of Statistics, 2019). This
agricultural activity is also the main source of income for thousands of farmers and their families across various
Iraqi governorates (Al-Hafidh & Al-Taiy, 2022), as well as contributing to the revitalisation of the national
economy and increasing the agricultural sector’s contribution to gross domestic product (Al-Fatlawi & Al-Ta’l,
2018).

The cucumber crop is one of the most important vegetable crops grown in Iraq, given its nutritional and economic
significance. It requires constant care and the frequent use of fertilisers and pesticides to combat pests and diseases
and improve productivity, which underscores the importance of adhering to environmental and health safety
practices during various agricultural operations. In 2022, Baghdad Governorate led cucumber production among
the governorates with a yield of 39,100 tonnes, representing 20.0% of Iraq’s total production of this crop, whilst
the area under cucumber cultivation in Baghdad in 2021 was approximately 14,793 dunums, with a total
production of 31,002 tonnes and an average yield of 2,095.7 kg/dunum (Ministry of Planning, Statistics and
Geographic Information Systems Authority, 2024). These indicators highlight the importance of Baghdad
Governorate, particularly the Madain District, as an agricultural region suitable for studying the implementation
of environmental and health safety practices in cucumber cultivation.

The Food and Agriculture Organization of the United Nations (FAO) emphasises that sustainable agriculture is
based on the management of natural resources in a way that conserves soil, water and biodiversity, whilst
minimising the negative environmental impacts resulting from the excessive use of agricultural inputs and
achieving long-term food security (FAO, 2021). These practices include integrated pest management, the safe use
of pesticides, the conservation of natural resources, and the use of organic fertilisers and environmentally friendly
agricultural methods, thereby contributing to the protection of human health and the environment and the
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achievement of agricultural sustainability (Srivastav et al., 2021), (Kremsa, 2021) (Latching et al., 2022). In light
of the above, this research aims to answer the following questions:

e To what extent do cucumber farmers in the Madani district apply sustainable environmental and health safety
practices?

e What are the priorities for applying sustainable environmental and health safety practices among cucumber
farmers in the Madain district, ranked by importance?

The objectives of the research can be summarized as follows :

1. To determine the extent to which cucumber farmers in the Madain district apply sustainable environmental
and health safety practices.

2. To prioritise the application of sustainable environmental and health safety practices among cucumber farmers
in the Madain district according to their importance.

The study put forward several key hypotheses, which we summarise as follows:

1. There is a varying degree of adherence to environmental and health safety practices among cucumber farmers
in the Madain district.

2. The priorities regarding the implementation of sustainable environmental and health safety practices among
cucumber farmers in the Madain district vary according to their importance.

3. Materials And Working Methods

a. Research methodology

The present study adopts a descriptive approach, which is a research methodology that involves observing and
describing the behaviour, characteristics or circumstances of a specific population group or phenomenon without
manipulating any variables, The primary aim of descriptive studies is to provide an accurate and detailed
description of natural phenomena through the use of various data collection techniques, such as questionnaires,
interviews and observations (Mind the Graph, 2023 — Internet).

b. The research population

The research population is defined as all the elements or units to be studied, i.e. the homogeneous and integrated
groups of individuals who share common characteristics that can be tracked and analysed by the researcher,
thereby facilitating the generalization of the research findings to them (Abu Samra and Al-Titi, 2020: 450). The
research population comprised all cucumber farmers in the Madalin district, numbering 200 farmers. A simple
random sample of 50% was drawn from the research population, resulting in a sample size of 100 farmers (open-
field cultivation).

c.Research Tool

The questionnaire was drafted in its initial form after reviewing studies and research related to the application of
sustainable environmental and health safety practices and consists of seven items.

d. Validity and Reliability

The face validity and content validity of the research instrument were verified by presenting it to a panel of 14
experts. They assessed the accuracy of the wording and clarity of the meanings, as well as providing their
comments and suggestions regarding possible amendments, whether by deletion, addition or modification. In light
of this, the final questionnaire was prepared.

To verify reliability, a pre-test of the questionnaire was conducted on 4 March 2026 with a sample of 20 farmers
from outside the research community to verify the reliability of the scales included in the questionnaire. To
measure reliability statistically, the pre-test data were analysed using Cronbach’s alpha, and the questionnaire’s
reliability coefficient was 0.78, which is a high score (Taber, 2018). This indicates that the questionnaire is suitable
for final data collection.

e.Data collection

The questionnaire was used as the primary tool for collecting data from the research participants, as it is one of
the most common and appropriate methods in field studies. A total of 100 questionnaires were distributed to the
sample included in the research, and data were collected between 24 March 2026 and 29 April 2026 .

f.Data analysis

After the data had been collected, coded, and categorised, it was analysed using manual analysis and SPSS.
Accordingly, the following statistical measures were used (arithmetic mean, standard deviation, percentage
weight, Pearson’s correlation coefficient, Spearman-Brown correlation coefficient, and the t-test) .

5. Presentation Of Results

5.1 Assessing the extent to which cucumber farmers in the Madain district apply sustainable environmental
and health safety practices

The study involved 100 farmers in the Baghdad/Al-Mada’in Governorate, with the aim of assessing their level of
implementation of sustainable environmental and health safety practices. The farmers were classified into three
categories based on their scores, as shown in Table 1.

Table 1 shows the level of implementation of sustainable environmental and health safety practices among
cucumber farmers in the Madain district. The results indicate that the majority of respondents fall into the
‘moderate’ implementation category, comprising 51 farmers (51%), with an average implementation score of
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9.84, indicating that farmers apply environmental and health safety practices to a moderate degree; however, this
implementation still requires development and reinforcement to reach the required level of sustainable practices.
The results also showed that the low application category ranked second, comprising 31 farmers (31%) with an
average application score of 7.06. This reflects the existence of a segment of farmers who struggle to adopt or
implement environmental and health safety practices, which may be due to limited knowledge or a lack of
agricultural guidance and training.

Meanwhile, the high implementation category ranked last, comprising 18 farmers (18%) with an average
implementation score of 12.61, indicating that only a limited proportion of farmers demonstrate a high level of
commitment to sustainable environmental and health practices.

Overall, the total arithmetic mean for the level of implementation was 9.48 points with a standard deviation of
2.11, indicating a relative variation in the level of implementation among farmers, with results tending towards
the average level. These results indicate the need to intensify extension and training programmes to raise farmers’
awareness of the importance of applying sustainable environmental and health safety practices in cucumber
cultivation.

5.2 Prioritising the implementation of sustainable environmental and health safety practices among
cucumber farmers in the Madain district according to their importance.

In order to identify the priorities of cucumber farmers in the adoption of sustainable environmental and health
safety practices, the arithmetic means and percentage weights for the items under the ‘sustainable marketing
practices’ category were calculated and then ranked in descending order according to the degree of adoption as
perceived by the respondents, as shown in Table 2.

Table 2 shows that the statement ‘Avoid spraying pesticides when it is windy’ received the highest arithmetic
mean (2.49) and percentage weight (83%), indicating a high level of adherence to this practice among farmers.
This indicates their understanding of the need to minimise the drift of pesticides to neighbouring crops or their
impact on human health and the environment.

The statement “Use sterilised water during spraying”, however, received the lowest arithmetic mean (0.12) and
percentage weight (4%), and was given the lowest overall score, suggesting that this practice is the least commonly
applied. This may be because farmers are unaware of the value of using sterilised water or because the necessary
resources are not readily available to them.

Conclusions

The research findings showed that the level of implementation of sustainable environmental and health safety
practices among cucumber farmers in the Madain district was generally average, with clear variations among
farmers in their degree of adherence to these practices. It also emerged that some practices relating to the safe use
of pesticides receive greater attention than others, whilst certain preventive and health-related practices continue
to be implemented at low levels. This indicates a need to enhance awareness and provide agricultural guidance to
achieve more sustainable farming that better protects the environment and human health.

Recommendations

The research recommends that the level of guidance and training provided to cucumber farmers in the Al-Mada’in
region should be increased, with the aim of raising their awareness of sustainable environmental and health safety
measures. This includes attention to the safe use of pesticides, personal protective equipment, and the proper
disposal of agricultural waste, whilst making efforts to support farmers and provide them with information and
materials that will improve their practices and achieve agricultural sustainability.
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