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Survey of Plastic Use Practices in the Niayes Agricultural area of Senegal



Abstract: This survey was conducted on farms in the Niayes region of Senegal that specialise in vegetable cultivation. The study, which was based on a questionnaire and conducted with 578 farmers from September 22, 2023, to October 22, 2024, aimed to highlight the methods regarding the frequency of use and management of agricultural plastic materials. It also sought to assess the awareness of environmental and health risks among farmers in this region. The survey revealed that the majority of vegetable growers utilize plastic tools, primarily composed of thermoplastics. A review of the results indicates that the majority of farmers acknowledge that the use of plastic tools contributes to efficiency and yield enhancement. However, given their limited educational attainment, the implementation of training programs focused on the management, safety, awareness, and utilization of plastic materials could be beneficial for farmers in the Niayes region, maintaining sustainablitity and ecosystem balance.
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1.	Introduction
	 Plastic production has increased significantly in recent years, with a global output exceeding 300 million dollars per year since 2014 (Lebreton et al., 2017). This growth can be attributed to the rising demand from various industrial and agricultural sectors. The most commonly used plastic polymers include low, medium, or high-density polyethylene (PE), polypropylene (PP), polystyrene (PS), polyvinyl chloride (PVC), polyurethane (PUR), polyethylene terephthalate (PET), polybutylene terephthalate (PBT), and nylon (Vox et al., 2017). Plastic use has become pervasive across various application areas, such as agriculture, medicine, cosmetics, and the automotive industry. For instance, in 2010, it is estimated that over 265 million tons of plastics were produced worldwide, with only 2% of this amount utilised in agriculture (Vox et al., 2017). The increasing success of plastics can be attributed to various properties, including chemical stability, lightness, strength, low density, and low cost, making these materials a standard of interest for manufacturers (Bor et al., 2024). 
Agricultural practices involve the use of plastic materials, including shading and protective nets, soil mulching films, irrigation and drainage pipes, containers, and packaging bags, as well as pots (Picuno 2024 ; Schefer et al., 2025). These materials are used at various stages of the production process to cover the soil and reduce weeds, protect and stimulate plant growth, extend growing seasons, and improve the quality and quantity of production (Boonsong et al., 2025 ; Maraveas 2020). The majority of plastic products used in agriculture are plastic films (Briassoulis et al., 2012). These products offer numerous agronomic benefits, including weed and pest control, soil moisture retention, temperature regulation, and enhanced nutrient absorption while maintaining crop density within a confined area (Kasirajan et al., 2012 ; Xiong et al., 2023). Irrigation pipes and drip strips deliver precise amounts of water to the roots of plants, improving water efficiency. 
Various plastic containers are also used in agricultural activities, such as for fertilizer and pesticide storage, flexible bulk containers, food bags, and grain bags (Batista et al., 2022). While the increased use of plastic products in agriculture has significantly boosted productivity, it has also generated numerous environmental issues, such as plastic film residues and microplastics, which are linked to the gradual deterioration of their mechanical and chemical properties (Sorasan et al., 2010). Despite the pollution caused by industries, plastic products used for crop covering, soil mulching, packaging, containers, pots, and irrigation and drainage pipes can become a source of pollution when improperly disposed of, left on the ground, or burned (Sakin et al., 2025 ; Oberoi et al., 2021). In addition, the degradation of plastic products can take many years, with some taking decades or even centuries.  Tatan et al. identified polyethylene terephthalate, polyamide nylon, and polyvinyl chloride in groundwater, with concentrations ranging from 12 to 235 particles/L (Tatan et al., 2025) Tarasewicz et al. detected microplastic particles in well water and obtained an mean of 1.3 ± 2.1 particles/L (Tarasewicz et al., 2025). The amount of plastic films in agricultural lands ranges between 71.9 and 259.1 kg/ha (Zhang et al., 2016). Recent studies have shown that plastic film residues can negatively affect crop development by preventing soil nutrient infiltration (Sakin et al., 2025). Additionally, plastic residues can easily be released from polymers, posing a threat to human health and ecosystem stability (Bello et al., 2025). The most common human exposure pathways are respiration, dermal inhalation, and transport through the food chain (Wang et al., 2021).
In Senegal, the annual production of plastic waste is estimated at 200,000 tons per year, with only 9,000 tons being recycled (Baributsa et al., 2017). This indicates that a significant portion of plastic waste is either incinerated in landfills or ends up in nature, underscoring the pressing need for sustainable management, particularly of single-use plastics. In 2015, Senegal took a significant step towards addressing this issue by enacting Law 2015-09 on May 4, 2015, which prohibited the production, importation, possession, distribution, and use of thin plastic bags. However, the effectiveness of this law in reducing pollution has been limited. Additionally, there has been a 20% increase in plastic product imports, while industrial plastic production has grown by 7% (Bombelli et al., 2017). These practices have had repercussions on the environment and the socio-economic development of the country. Plastic waste negatively impacts public and animal health, water and soil quality, infrastructure, and tourism (Adeyanju et al., 2024; Nyarko et al. 2016). The presence of microplastics in fisheries resources has the potential to compromise food security. This situation could also have economic repercussions by affecting exports of these seafood products.
In this regard, we conducted a survey on plastic use practices in the agricultural zone of Niayes. The survey was carried out using a questionnaire designed in advance according to specific objectives set at the outset. The survey targeted market farmers in the area and was conducted in six localities: Camberene, Bambilor, Kaniack, Notto, Mboro, and Saint Louis.

2.	Methodology
2.1	Niayes area location
The Niayes area, a small region in western Senegal, covers approximately 2,759 km² (less than 2% of the country's total area) (Fare et al., 2017). Located between Dakar in the south and Saint-Louis in the north, it extends along the country's northern coast, with a width ranging from 5 to 30 km. The Niayes are part of a specific ecosystem of the Sahelian belt. Despite its location at 14°30′ latitude and 16° North, the Niayes experience a tropical sub-Canarian climate, influenced by its proximity to the Atlantic Ocean and a distinctive sub-Guinean vegetation. This region is distinct from other areas in Senegal due to the presence of a relatively cool and humid marine trade wind, generated by the Azores High in the North Atlantic. This wind acts as a barrier, protecting the northern coast of Senegal from the hot and dry Harmattan winds during the winter months (Ndiaye et al., 2022). The topography of the Niayes agricultural region consists of a succession of dunes, sand, and interdunal basins, while the dominant soils in the area are tropical ferruginous soils and mineral soils (Mouhamadou et al., 2020).  Rainfall is relatively low, ranging between 350 and 500 mm per year, with an increasing trend from north to south (Sall & Vanclooster, 2020). The Niayes area has a unique landscape, marked by a network of waterways that support agriculture and significant water resources, enabling the irrigation of about 13,000 hectares of arable land (Faye & Msangi, 2018). The Geographical location of the Niayes area was presented in figure 1 (Ndiaye et al., 2012).
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Figure 1. Geographical location of the Niayes area
2.2	Field survey
The procedure used to carry out the operations consisted of a two-phase field campaign focused on multiples sites. A total of 104 sites across six localities (Camberene, Bambilor, Kaniack, Notto, Mboro and Saint-Louis) were visited and selected based on geographical location, the relative importance of horticultural activities, and accessibility. In the initial phase (September 22 to December 14, 2023), a total of 48 sites were visited, including the localities of Camberene, Bambilor, and Kaniack. In the subsequent phase (June 22 to October 22, 2024), a total of 56 sites across Notto, Mboro, and Saint-Louis was the subject of a detailed survey. The procedure used enabled us to pose key questions to the farmers and request answers. The survey questionnaire covered topics related to the use of plastic materials, horticultural practices, and water management. The demographic profile of vegetable farmers surveyed in the Niayes area shows a diverse range of actors, with an mean age between 20 and 50 years, distributed at an average of about twenty per site. The information collected from these sites is presented in the table 1. All data were collected, entered, and processed using Excel.

3.	Results and Discussion
3.1	Results of survey
In Senegal, plastics are extensively utilized in the agricultural sector of Niayes. However, the majority of farmers, who are often illiterate, do not take into account the physicochemical characteristics of these materials. Urban agriculture in the Niayes region plays a predominant role in the country's economy, accounting for more than 70% of vegetable production and creating thousands of jobs. The region is capable of producing multiple crops (4 to 5) throughout the year. Despite its significant economic and social role, farmers face major challenges, including land insecurity and access to water. To address the high food demand in the Dakar region and its surroundings, farmers are increasingly using plastic materials to improve crop yields and protect soils and plants, enabling them to maintain or even increase their incomes. However, the majority of farmers, who often have limited education, are unaware of the physicochemical characteristics of these materials, which can affect human health.
So the reliance on plastics raises serious environmental concerns. The present study is conducted in this context, with the aim of diagnosing the selection and use of plastic-based products. The results of the survey are presented in Figure 2 and Table 1.
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Figure 2. Frequency of citation by site : Camberene (A), Bambilor (B), Kaniack (C), Mboro (D), Notto (E) and Saint-Louis (F)

Table 1. Citation frequency (%) of plastic instruments
	
	Camberene
	Bambilor 
	Kaniack
	Mboro
	Notto 
	Saint Louis
	Total 

	
	NP
	FR
	NP
	FR
	NP
	FR
	NP
	FR
	NP
	FR
	NP
	FR
	NP
	FR

	1
	25
	45
	20
	47
	19
	40
	10
	23
	52
	25
	65
	36
	191
	33

	2
	9
	16
	7
	16
	4
	8
	6
	13
	43
	21
	47
	26
	116
	20

	3
	7
	13
	4
	9
	-
	-
	8
	18
	25
	12
	24
	13
	68
	12

	4
	12
	22
	5
	12
	5
	11
	4
	9
	10
	5
	7
	4
	13
	7

	5
	2
	4
	-
	-
	6
	13
	7
	16
	18
	9
	14
	8
	47
	8

	6
	-
	-
	7
	16
	6
	13
	-
	-
	16
	8
	-
	-
	29
	5

	7
8
TNT
	-
-
55
	-
-
9.5
	-
-
43
	-
-
7.4
	7
-
47
	15
-
8.1
	8
2
45
	18
4
8
	8
34
206
	4
16
36
	5
20
182
	2
11
31
	28
56
578
	4
10
100


NP : Number of people surveyed ; FR (%) : Frequency ; TNP : Total number of people surveyed.
1: PVC pipe; 2: Watering cans; 3: Pump; 4: Packaging; 5: Boot; 6: Bottle; 7: Glove; 8: Drip irrigation pipes (DIP).

A total of eight plastic tools belonging to the thermoplastic category were mentioned by the farmers. Due to the complexity and high cost of certain instruments, few farmers have irrigation systems consisting of pumps, sprinklers, and flexible drip pipes. The majority of farms rely on traditional irrigation methods. The choice of PVC pipes is based on their ability to facilitate irrigation in agricultural production. They are connected to wells or taps to move water from one point to another, making it easier to water crops. Drip irrigation pipes allow for efficient and controlled water distribution, ensuring optimal plant growth. Packaging is used in nurseries to promote plant growth. In addition, farmers use packaging as seed incubators, allowing them to determine the exact number of plants to be transplanted to each field surface. Watering cans allow farmers to water large numbers of plants. Plastic bottles are used to protect and carry liquids. Multipurpose work and protective gloves are essential in vegetable production. They help ensure precise handling of tasks while providing a firm grip on tools and farm equipment. Meanwhile, boots are typically worn when moving over wet or muddy ground.
3.2	Discussion
Farmers in the Niayes area are increasingly using plastics to effectively protect soil and crops. However, the use of plastics raises many environmental concerns. Plastics are widely used in developing countries, particularly in Senegal's Niayes agricultural zone. They play an important role in modernizing agriculture and protecting crops. However, there are drawbacks to their use in agriculture. It is important to note that plastics are present in natural ecosystems and have a negative impact on these environments. After an often-limited period of use, plastic-based products can end up as waste in various environmental compartments if not properly managed.
The survey conducted in the six localities shows different results regarding the distribution and use of plastic tools by farmers. The above results allow us to draw a discussion from the survey. The results show that farmers mainly use PVC pipes, with an average of 47% in Bambilor community, followed by Camberene (45%), Kaniack (40%) and Saint-Louis (36%). PVC pipes facilitate efficient irrigation in agricultural production. Packaging is also widely used in the agricultural sector. In Camberene, for example, about 22% of farmers use plastic packaging. In the other localities, the rate ranged from 4% to 12%. For watering cans, the highest rate of use was found in Saint-Louis (26%). For the other localities, the frequency of use was as follows: Notto (25%), Camberene and Bambilor (16%), Mboro (13%), and Kaniack (8%). It is also important to note that the use of personal protective equipment such as gloves and boots, which are essential during phytosanitary treatments, is low among farmers in the different localities. The percentages ranged from 2% to 18% for gloves and from 4% to 16% for boots. Drip irrigation pipes are rarely used by farmers, with a use rate of 4% in the Mboro area, followed by 11% in Saint-Louis and 16% in Notto.
An analysis of the agricultural practices of farmers in the Niayes region reveals behaviors that have significant consequences for the natural environment and the local population. The use of plastic has become widespread and its frequency has increased compared to previous years. It was observed that after use, plastic waste is often burned in open fields, dumped along waterways, buried in the ground, or disposed of in landfills. This improper disposal of plastic materials could lead to soil and water contamination, food contamination, degradation of soil quality, and pollution and degradation of the landscape and ecosystem. These phenomena have detrimental consequences for the population's health. Sharma et al. evaluated the health risks associated with microplastic ingestion through poultry feed consumption, emphasizing the acute and chronic effects on human well-being (Sharma et al. 2024). As demonstrated by Tayal et al., bioaccumulative microplastics have the potential to interfere with cellular processes and normal physiological functioning in the human body (Tayal et al., 2023). 
Given this reality, there is an urgent need to find alternatives to plastic materials and to prioritize recycling to produce new secondary raw materials. This study contributes to raising awareness among farmers about the use of agricultural plastics in crop production and their impact on the environment.
Conclusion
The survey results indicate pervasive use of plastics in the Niayes agricultural zone. The degradation rates of these plastics vary significantly, with some taking years and others taking decades or even centuries. This has significant environmental implications, as the plastics contribute to soil and natural resource pollution, potentially posing health risks to humans. Additionally, they can affect soil fertility, leading to a decline in agricultural production. Therefore, it is essential to explore alternatives to plastic and prioritize recycling. Given the numerous adverse impacts associated with plastic recycling, it is imperative to recognize its role in mitigating these challenges. Plastic recycling plays a crucial role in environmental sustainability by reducing environmental degradation and facilitating the recovery of plastic waste for subsequent utilization in various sectors, such as real estate and agriculture. This approach enables us to derive tangible benefits from plastic as a resource, thereby underscoring the importance of effective waste management strategies. This initiative will contribute to ensuring the appropriate use of plastics in the environment and assist farmers and agricultural technicians in their use, thereby promoting optimal health conditions.
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