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Abstract 

Agrochemicals play a vital role in modern agriculture, aiding in crop protection and enhancing yields. However, their 
use can have significant environmental implications, particularly regarding soil and water quality. This review explores 
the geologic considerations in agrochemical use, focusing on impact assessment and guidelines for environmentally safe 
farming practices. The geologic factors influencing agrochemical use are multifaceted. Soil composition and structure 
affect the retention and leaching of agrochemicals, impacting their availability to crops and potential for environmental 
contamination. Geological processes, such as erosion and sedimentation, can transport agrochemicals to water bodies, 
leading to water pollution. Understanding these factors is crucial for assessing the potential impacts of agrochemical 
use on the environment. Impact assessment of agrochemical use involves evaluating its effects on soil, water, and 
ecosystems. Techniques such as soil and water sampling, geophysical surveys, and remote sensing can help assess the 
distribution and movement of agrochemicals in the environment. This information is essential for developing guidelines 
and management practices to minimize environmental impacts. Guidelines for environmentally safe farming practices 
aim to reduce the use of agrochemicals and mitigate their impacts. Practices such as integrated pest management, 
conservation tillage, and precision agriculture can help minimize the need for agrochemicals and enhance soil health. 
Additionally, proper storage, handling, and disposal of agrochemicals are essential to prevent environmental 
contamination. In conclusion, geologic considerations play a crucial role in assessing the impact of agrochemical use on 
the environment and developing guidelines for environmentally safe farming practices. By integrating geologic factors 
into agricultural management practices, farmers can reduce the environmental footprint of agrochemical use and 
ensure the long-term sustainability of agricultural systems. 
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1. Introduction

Agricultural practices have evolved significantly over the years, with modern agriculture heavily reliant on the use of 
agrochemicals to enhance crop yields and protect against pests and diseases (Gupta, et. al., 2022, Jacquet, et. al., 2022). 
While agrochemicals play a crucial role in ensuring food security, their use can have detrimental effects on the 
environment, particularly concerning soil and water quality. Understanding the geologic considerations in agrochemical 
use is essential for assessing and mitigating these environmental impacts. 
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Geology plays a significant role in determining how agrochemicals interact with the environment. Soil composition and 
structure, influenced by geological processes over time, can affect the retention and leaching of agrochemicals, 
impacting their availability to crops and potential for environmental contamination (Alengebawy, et. al., 2021, Tudi, et. 
al., 2021). Geological factors such as erosion, sedimentation, and hydrology also play a crucial role in determining the 
transport and fate of agrochemicals in the environment. 

The purpose of this study is to explore the impact assessment and guidelines for environmentally safe farming practices 
concerning geologic considerations in agrochemical use. By examining how geology influences the environmental fate 
of agrochemicals, we can develop better strategies for sustainable agriculture that minimize environmental harm 
(Abaku, & Odimarha, 2024, Banso, et. al., 2023, Igbinenikaro, Adekoya & Etukudoh, 2024). This study aims to provide 
insights into how geologic factors can be integrated into agricultural management practices to mitigate the 
environmental impact of agrochemical use. By understanding the complex interactions between geology, 
agrochemicals, and the environment, we can develop more effective guidelines and practices for environmentally safe 
farming. 

Agricultural practices have undergone significant changes in recent decades, driven by the need to meet the growing 
demand for food in a rapidly expanding global population (Adelakun, et. al., 2024, Chikwe, Eneh & Akpuokwe, 2024). 
One of the key developments in modern agriculture has been the widespread use of agrochemicals, including fertilizers, 
pesticides, and herbicides, to improve crop yields and protect against pests and diseases. While agrochemicals have 
played a critical role in increasing agricultural productivity, their use has raised concerns about their potential impact 
on the environment. Agrochemicals can leach into soils and water bodies, leading to soil degradation, water pollution, 
and harm to non-target organisms (Abaku, Edunjobi & Odimarha, 2024, Chikwe, Eneh & Akpuokwe, 2024). 
Understanding the geologic factors that influence the fate and transport of agrochemicals is crucial for assessing their 
environmental impacts and developing guidelines for safe and sustainable agricultural practices. 

Geology plays a significant role in determining how agrochemicals interact with the environment. Soil composition, 
structure, and texture, which are influenced by geological processes such as weathering and erosion, can affect the 
retention and mobility of agrochemicals in the soil (Ajayi, & Udeh, 2024, Coker, et. al., 2023, Igbinenikaro, Adekoya & 
Etukudoh, 2024). Additionally, the geology of an area can influence the movement of water and the potential for 
agrochemicals to leach into groundwater or surface water bodies. 

The purpose of this study is to explore the geologic considerations in agrochemical use and their implications for 
environmentally safe farming practices. By examining how geology influences the fate and transport of agrochemicals, 
we can develop guidelines and recommendations to minimize their environmental impact (Ajayi, & Udeh, 2024, Eneh, 
et. al., 2024). This study will also highlight the importance of integrating geologic factors into agricultural management 
practices to ensure the long-term sustainability of agriculture. 

1.1. Geologic Factors Influencing Agrochemical Use 

Soil composition and structure are critical factors that influence the behavior of agrochemicals in the environment. The 
composition of soil, including its mineral content and organic matter, can affect the sorption and desorption of 
agrochemicals (Ajayi, & Udeh, 2024, Esho, et. al., 2024, Ukato, et. al., 2024). For example, soils with high clay content 
tend to have higher sorption capacities, meaning they can retain agrochemicals more effectively, reducing their mobility 
and potential for leaching into groundwater. Soil structure, which refers to the arrangement of soil particles into 
aggregates, also plays a role in agrochemical behavior. Soil aggregates can act as physical barriers that limit the 
movement of agrochemicals through the soil profile, reducing their leaching potential. Conversely, soil compaction can 
disrupt soil structure, increasing the risk of agrochemical leaching. 

Geological processes such as erosion, sedimentation, and hydrology can significantly impact the transport of 
agrochemicals in the environment (Akagha, et. al., 2023, Eneh, et. al., 2024, Kuteesa, Akpuokwe & Udeh, 2024). Erosion, 
both water and wind-driven, can transport agrochemicals from fields to water bodies, leading to water pollution. 
Sedimentation can also play a role in agrochemical transport, as agrochemicals can adsorb to soil particles and be 
transported with sediment. Hydrology, including factors such as soil permeability and slope, can influence the 
movement of agrochemicals through the soil profile. Soils with high permeability, such as sandy soils, allow 
agrochemicals to move more freely, increasing the risk of leaching. Similarly, steep slopes can accelerate the movement 
of water and agrochemicals downslope, increasing the risk of surface water contamination. 

Geology can have a significant impact on the retention and leaching of agrochemicals in the environment. As mentioned 
earlier, soil composition and structure play a crucial role in agrochemical retention (Akintuyi, 2024, Eneh, et. al., 2024, 
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Odimarha, Ayodeji & Abaku, 2024a). Additionally, the presence of geological features such as fractures and fissures in 
the underlying rock can provide pathways for agrochemicals to move vertically through the soil profile, increasing the 
risk of groundwater contamination. 

The pH of the soil, which is influenced by the underlying geology, can also affect agrochemical behavior. Soils with low 
pH (acidic soils) tend to have higher levels of aluminum and iron oxides, which can increase the sorption of 
agrochemicals. Conversely, soils with high pH (alkaline soils) tend to have higher levels of calcium carbonate, which can 
reduce agrochemical sorption (Akintuyi, 2024, Esho, et. al., 2024, Oguejiofor, et. al., 2023). Geologic factors play a critical 
role in influencing the behavior of agrochemicals in the environment. Understanding these factors is essential for 
assessing the environmental impact of agrochemical use and developing guidelines for environmentally safe farming 
practices. By integrating geologic considerations into agricultural management practices, we can reduce the 
environmental impact of agrochemicals and ensure the long-term sustainability of agriculture. 

Geologic factors also influence soil microbial activity, which plays a crucial role in the degradation and transformation 
of agrochemicals. The composition of soil microbial communities can vary depending on geologic factors such as soil 
type and mineral content. Soils with higher microbial activity are more effective at degrading agrochemicals, reducing 
their persistence in the environment. 

Geology influences soil pH and CEC, which in turn affect the behavior of agrochemicals in the soil. Soil pH can affect the 
solubility and mobility of agrochemicals, with some agrochemicals being more mobile in acidic soils and others in 
alkaline soils (Akintuyi, 2024, Igbinenikaro & Adewusi, 2024). CEC, which is influenced by soil mineralogy, can affect 
the sorption and desorption of agrochemicals, influencing their availability to plants and potential for leaching. 

Geological features such as topography, geology, and land use can also influence the transport and fate of agrochemicals. 
For example, the presence of rivers, streams, and wetlands can act as natural buffers, reducing the risk of agrochemical 
runoff and contamination of water bodies. Similarly, the presence of geological faults or fractures can provide pathways 
for agrochemicals to move vertically through the soil profile, increasing the risk of groundwater contamination. 

Geological factors can also influence climate and weathering processes, which can in turn affect the behavior of 
agrochemicals in the environment. For example, geology can influence the rate of weathering of minerals in the soil, 
which can affect soil pH and nutrient availability (Akintuyi, 2024, Igbinenikaro, Adekoya & Etukudoh, 2024, Uzougbo, 
et. al., 2023). Climate factors such as temperature and precipitation can also affect the degradation and transport of 
agrochemicals, with higher temperatures and rainfall promoting faster degradation and leaching. Geologic factors play 
a multifaceted role in influencing the behavior of agrochemicals in the environment . Understanding these factors is 
essential for assessing the environmental impact of agrochemical use and developing strategies to minimize their 
impact (Akpuokwe, Adeniyi & Bakare, 2024, Eneh, et. al., 2024). By integrating geologic considerations into agricultural 
management practices, we can reduce the environmental impact of agrochemicals and ensure the sustainability of 
agricultural systems. 

1.2. Impact Assessment of Agrochemical Use 

Assessing the distribution and movement of agrochemicals in the environment is essential for understanding their 
potential impact (Akpuokwe, et. al., 2024, Esho, et. al., 2024, Odimarha, Ayodeji & Abaku, 2024c). Several techniques are 
commonly used for this purpose. Soil and water samples can be collected from agricultural fields and surrounding areas 
to determine the presence and concentration of agrochemicals. Sampling can be done at different depths to assess 
vertical movement in the soil profile. Analytical methods such as chromatography and spectrometry are used to quantify 
agrochemicals in samples. 

Geophysical methods, such as electrical resistivity tomography (ERT) and ground-penetrating radar (GPR), can be used 
to map soil properties related to agrochemical transport, such as soil texture and moisture content (Balwant, et. al., 
2022, Pradipta, et. al., 2022). These methods can provide valuable information on the spatial distribution of 
agrochemicals in the soil. Remote sensing techniques, including satellite and aerial imagery, can be used to assess the 
impact of agrochemical use on land cover and vegetation health. Remote sensing can also be used to monitor changes 
in water quality in agricultural areas, providing valuable information on the extent of agrochemical contamination. 

The use of agrochemicals can have a range of effects on the environment, including. Agrochemicals can alter soil 
structure and reduce soil fertility, leading to soil degradation and nutrient depletion (Akpuokwe, et. al., 2024, 
Igbinenikaro & Adewusi, 2024). Prolonged use of agrochemicals can result in the accumulation of salts and toxic 
elements in the soil, further exacerbating soil degradation. Agrochemicals can leach into groundwater and surface water 
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bodies, leading to water pollution. High levels of agrochemicals in water bodies can have detrimental effects on aquatic 
ecosystems, including fish kills and loss of biodiversity. 

Agrochemicals can have unintended effects on non-target organisms, including beneficial insects, birds, and mammals. 
Pesticides, in particular, can harm pollinators such as bees and butterflies, leading to negative impacts on crop 
production and ecosystem health (Baghel, 2022, Khan, et. al., 2023). In conclusion, assessing the impact of agrochemical 
use on the environment is crucial for developing sustainable agricultural practices. By using a combination of techniques 
such as soil and water sampling, geophysical surveys, and remote sensing, researchers and policymakers can gain 
valuable insights into the distribution and effects of agrochemicals in the environment. This information can then be 
used to develop strategies to minimize the environmental impact of agrochemical use and ensure the long-term 
sustainability of agricultural systems. 

In addition to direct assessment techniques, long-term monitoring and modeling approaches are valuable tools for 
understanding the impact of agrochemical use on the environment. Long-term monitoring involves continuous 
monitoring of soil and water quality parameters in agricultural areas to track changes over time (Akpuokwe, et. al., 
2024, Jambol, et. al., 2024, Ukato, et. al., 2024). This data can provide valuable insights into the long-term effects of 
agrochemical use on soil health, water quality, and ecosystem dynamics. 

Modeling techniques, such as computer simulations and predictive models, can be used to simulate the transport and 
fate of agrochemicals in the environment. These models incorporate factors such as soil properties, weather patterns, 
and agricultural practices to predict the movement of agrochemicals and their potential impact on the environment 
(Dogan & Karpuzcu, 2023, Villaverde, et. al., 2020). By simulating different scenarios, researchers can assess the 
effectiveness of different management strategies in mitigating the environmental impact of agrochemical use. 

Ecological risk assessment is another important component of impact assessment for agrochemical use. This involves 
evaluating the potential risks posed by agrochemicals to different components of the ecosystem, including individual 
species, populations, and communities. Ecological risk assessments consider factors such as toxicity, exposure 
pathways, and ecological sensitivity to determine the likelihood and magnitude of adverse effects on the environment. 

In addition to environmental considerations, it is also important to assess the socioeconomic impacts of agrochemical 
use (Akpuokwe, et. al., 2024, Igbinenikaro, Adekoya & Etukudoh, 2024). This includes evaluating the economic costs 
and benefits of agrochemical use, as well as the social and cultural implications for local communities. Socioeconomic 
impact assessments can help identify trade-offs and synergies between agricultural productivity, environmental 
sustainability, and social well-being, informing decision-making and policy development. 

Finally, stakeholder engagement and participation are essential aspects of impact assessment for agrochemical use. 
Engaging with farmers, agricultural industry representatives, environmental organizations, and other stakeholders can 
provide valuable insights into the local context, priorities, and concerns related to agrochemical use. By involving 
stakeholders in the assessment process, researchers and policymakers can ensure that management strategies are 
practical, effective, and socially acceptable. 

In conclusion, impact assessment of agrochemical use involves a comprehensive and multidisciplinary approach that 
integrates direct assessment techniques, long-term monitoring, modeling, ecological risk assessment, socioeconomic 
analysis, and stakeholder engagement. By using a combination of these approaches, researchers and policymakers can 
gain a holistic understanding of the environmental, economic, and social implications of agrochemical use and develop 
strategies to minimize its impact while supporting sustainable agriculture. 

1.3. Guidelines for Environmentally Safe Farming Practices 

Integrated Pest Management (IPM) is a holistic approach to pest management that aims to minimize the use of chemical 
pesticides while maximizing the effectiveness of other control methods (Akpuokwe, et. al., 2024, Kuteesa, Akpuokwe & 
Udeh, 2024). IPM strategies include crop rotation, use of pest-resistant crop varieties, biological control methods (such 
as introducing natural predators), and monitoring and early detection of pest outbreaks. By integrating these strategies, 
farmers can reduce their reliance on chemical pesticides, thereby minimizing environmental impact. 

Conservation tillage refers to farming practices that reduce soil disturbance and erosion, such as no-till or reduced 
tillage systems. By leaving crop residues on the soil surface, conservation tillage helps to protect the soil from erosion, 
improve water retention, and enhance soil health. Conservation tillage also reduces the need for plowing, which can 
release carbon stored in the soil and contribute to greenhouse gas emissions. 
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Precision agriculture involves the use of technology, such as GPS, sensors, and data analytics, to optimize crop 
management practices. By precisely targeting inputs such as water, fertilizer, and pesticides, farmers can reduce waste 
and minimize environmental impact. Precision agriculture also enables farmers to monitor crop health and growth 
more effectively, allowing for more timely and targeted interventions. Proper storage, handling, and disposal of 
agrochemicals are essential for minimizing environmental contamination. Farmers should store agrochemicals in 
secure facilities to prevent spills and leaks, and follow all safety precautions when handling these substances 
(Akpuokwe, et. al., 2024, Ochulor, et. al., 2024, Odimarha, Ayodeji & Abaku, 2024b). Unused or expired agrochemicals 
should be disposed of properly, following local regulations and guidelines to prevent environmental contamination. 

Maintaining soil health is crucial for sustainable farming practices. Farmers can improve soil health by using cover 
crops, practicing crop rotation, and applying organic matter such as compost or manure. Healthy soils are more resilient 
to pests and diseases, reducing the need for chemical inputs and promoting long-term sustainability. 

Water conservation is essential for sustainable agriculture, especially in regions prone to water scarcity. Farmers can 
reduce water use by adopting practices such as drip irrigation, mulching, and rainwater harvesting. By conserving 
water, farmers can minimize their environmental impact and ensure the long-term viability of their operations 
(Akpuokwe, Chikwe & Eneh, 2024, Igbinenikaro & Adewusi, 2024). In conclusion, adopting environmentally safe 
farming practices is essential for ensuring the long-term sustainability of agriculture. By implementing guidelines such 
as integrated pest management, conservation tillage, precision agriculture, and proper agrochemical management, 
farmers can reduce their environmental impact and promote a more sustainable future for agriculture. 

Maintaining biodiversity on farms is crucial for promoting ecosystem resilience and reducing the risk of pest outbreaks 
and crop failures (Adedibu, 2023, Ali, Abdellah & Eletmany, 2023). Farmers can enhance biodiversity by planting 
hedgerows, creating wildlife habitats, and preserving natural areas on their farms. Biodiversity conservation helps to 
support natural predators of pests and reduce the need for chemical pesticides. Agroforestry involves integrating trees 
and shrubs into agricultural landscapes to provide multiple benefits, including improved soil health, water retention, 
and biodiversity. Agroforestry systems can help to reduce erosion, enhance nutrient cycling, and provide habitat for 
beneficial insects and wildlife (Fahad, et. al., 2022, Udawatta, Rankoth & Jose, 2021). By incorporating trees into their 
farming practices, farmers can enhance the sustainability of their operations. 

Proper nutrient management is essential for maintaining soil fertility and preventing nutrient runoff into water bodies 
(Akpuokwe, Chikwe & Eneh, 2024, Kuteesa, Akpuokwe & Udeh, 2024). Farmers can use soil testing to determine 
nutrient levels in their soil and apply fertilizers in a targeted and efficient manner. Practices such as composting, cover 
cropping, and crop rotation can also help to improve soil fertility and reduce the need for chemical fertilizers. 

Reducing energy use on farms can help to minimize greenhouse gas emissions and reduce the environmental impact of 
agriculture. Farmers can improve energy efficiency by using energy-efficient equipment, optimizing irrigation systems, 
and implementing renewable energy technologies such as solar panels or wind turbines. Energy-efficient practices not 
only reduce environmental impact but also lower operating costs for farmers. 

Farming practices should be continually evaluated and adapted based on new research and local conditions. Farmers 
should stay informed about the latest developments in sustainable agriculture and be willing to experiment with new 
practices. By adopting a mindset of continuous learning and adaptation, farmers can improve the sustainability of their 
operations over time (Aturamu, Thompson & Akintuyi, 2021, Ochulor, et. al., 2024). Adopting environmentally safe 
farming practices is essential for promoting sustainable agriculture and protecting the environment. By following 
guidelines such as integrated pest management, conservation tillage, and nutrient management, farmers can reduce 
their environmental impact and contribute to a more sustainable food system. 

1.4. Case Studies and Best Practices 

In California's Central Valley, farmers have successfully implemented IPM strategies to reduce pesticide use and 
promote natural pest control. By using techniques such as crop rotation, habitat restoration, and biological control, 
farmers have reduced their reliance on chemical pesticides while maintaining crop yields and reducing environmental 
impact (Bakare, et. al., 2024, Igbinenikaro & Adewusi, 2024, Thompson, et. al., 2022). In the Midwest region of the United 
States, farmers have adopted conservation tillage practices to reduce soil erosion and improve soil health. By leaving 
crop residues on the soil surface and minimizing soil disturbance, farmers have improved water infiltration, reduced 
nutrient runoff, and enhanced soil structure. These practices have led to more sustainable farming systems and 
improved environmental outcomes. 
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The case studies highlight the importance of adopting integrated approaches to farming that consider the interactions 
between soil, water, plants, and pests (Eyo-Udo, Odimarha & Ejairu, 2024, Igbinenikaro, Adekoya & Etukudoh, 2024). 
By integrating geologic considerations into agrochemical use, farmers can develop more sustainable farming practices 
that minimize environmental impact. Monitoring and evaluation are essential components of successful 
environmentally safe farming practices. By regularly monitoring soil and water quality, farmers can assess the 
effectiveness of their practices and make adjustments as needed. This adaptive management approach is critical for 
long-term sustainability. 

The case studies demonstrate the importance of knowledge sharing and collaboration among farmers, researchers, and 
policymakers. By sharing best practices and lessons learned, farmers can benefit from each other's experiences and 
accelerate the adoption of environmentally safe farming practices. (Ragasa, et. al., 2022, Rust, et. al., 2022) Collaborative 
efforts can also help to identify research needs and policy recommendations for promoting sustainable agriculture. The 
case studies and best practices highlight the importance of considering geologic factors in agrochemical use to promote 
environmentally safe farming practices. By adopting integrated approaches, monitoring and evaluation, and knowledge 
sharing, farmers can improve the sustainability of their operations and protect the environment for future generations. 

In Brazil, farmers are using precision agriculture techniques to optimize agrochemical use and reduce environmental 
impact. By using GPS-guided machinery and sensors to monitor soil and crop conditions, farmers can apply 
agrochemicals more efficiently, reducing waste and minimizing runoff into water bodies (Carrer, et. al., 2022, Cherubin, 
et. al., 2022). This approach has led to higher yields, reduced input costs, and improved environmental outcomes. In 
Africa, agroforestry systems are being used to promote sustainable farming practices and reduce the need for chemical 
inputs. By integrating trees into agricultural landscapes, farmers can improve soil fertility, enhance water retention, and 
provide habitat for beneficial insects and wildlife. Agroforestry systems have been shown to increase crop yields, 
improve food security, and promote biodiversity conservation. 

In the Netherlands, farmers are using advanced nutrient management techniques to minimize nutrient runoff and 
reduce water pollution. By using precision application technologies and soil testing, farmers can apply fertilizers more 
efficiently, reducing the risk of nutrient leaching into groundwater or runoff into surface water (Kros, et. al., 2024, 
Nsenga Kumwimba, et. al., 2023). These practices have helped to improve water quality and reduce environmental 
impacts from agriculture. In India, organic farming practices are being promoted as a sustainable alternative to 
conventional agriculture. By avoiding the use of synthetic pesticides and fertilizers, organic farmers can protect soil 
health, promote biodiversity, and reduce environmental pollution. Organic farming has been shown to improve soil 
fertility, increase crop resilience to pests and diseases, and enhance the nutritional quality of food. 

The case studies highlight the importance of integrating geologic considerations into agrochemical use to promote 
environmentally safe farming practices. By considering soil composition, structure, and hydrology, farmers can develop 
more sustainable farming systems that minimize environmental impact (Eyo-Udo, Odimarha & Ejairu, 2024, Kuteesa, 
Akpuokwe & Udeh, 2024). The case studies also emphasize the importance of adopting best management practices for 
agrochemical use, such as IPM, conservation tillage, and precision agriculture. These practices can help farmers reduce 
their reliance on chemical inputs, improve soil health, and protect water quality. 

Capacity building and education are critical for promoting environmentally safe farming practices. Farmers need access 
to information, training, and resources to adopt sustainable farming practices effectively. Governments, NGOs, and 
agricultural extension services play a crucial role in providing support and guidance to farmers (Familoni, Abaku & 
Odimarha, 2024, Igbinenikaro & Adewusi, 2024, Oyewole, et. al., 2024). In conclusion, the case studies and best practices 
demonstrate the importance of geologic considerations in agrochemical use for promoting environmentally safe 
farming practices. By adopting integrated approaches, best management practices, and capacity building efforts, 
farmers can improve the sustainability of their operations and protect the environment for future generations. 

2. Conclusion 

In conclusion, the integration of geologic considerations into agrochemical use is crucial for promoting environmentally 
safe farming practices. The case studies and best practices highlighted the importance of considering soil composition, 
structure, and hydrology in agricultural management to minimize environmental impact and promote sustainability. 

Key findings from the studies include the effectiveness of integrated pest management, conservation tillage, and 
precision agriculture in reducing agrochemical use and improving environmental outcomes. These practices not only 
enhance soil health and water quality but also contribute to biodiversity conservation and climate change mitigation. 



World Journal of Advanced Research and Reviews, 2024, 22(02), 1761–1771 

1767 

It is imperative to integrate geologic considerations into agricultural management to ensure the long-term sustainability 
of farming practices. By adopting best management practices and promoting education and capacity building, farmers 
can reduce their environmental footprint and protect natural resources for future generations. 

Therefore, there is a need for a concerted effort from farmers, policymakers, researchers, and agricultural extension 
services to promote sustainable agrochemical use and environmental stewardship. By working together, we can ensure 
that agriculture remains productive, profitable, and environmentally sustainable for years to come. 

Compliance with ethical standards 

Disclosure of conflict of interest 

No conflict of interest to be disclosed.  

Reference 

[1] Abaku, E.A. and Odimarha, A.C. (2024) 'Sustainable supply chain management in the medical industry: a 
theoretical and practical examination,' International Medical Science Research Journal, 4(3), pp. 319–340. 
https://doi.org/10.51594/imsrj.v4i3.931. 

[2] Abaku, E.A., Edunjobi, T.E. and Odimarha, A.C. (2024) 'Theoretical approaches to AI in supply chain optimization: 
Pathways to efficiency and resilience,' International Journal of Science and Technology Research Archive, 6(1), 
pp. 092–107. https://doi.org/10.53771/ijstra.2024.6.1.0033. 

[3] Adedibu, P. A. (2023). Ecological problems of agriculture: impacts and sustainable solutions. ScienceOpen 
Preprints. 

[4] Adelakun, B. O., Nembe, J. K., Oguejiofor, B. B., Akpuokwe, C. U., & Bakare, S. S. (2024). Legal frameworks and tax 
compliance in the digital economy: a finance perspective. Engineering Science & Technology Journal, 5(3), 844-
853 

[5] Ajayi, F.A., Udeh, C.A. (2024) ‘A comprehensive review of talent management strategies for seafarers: Challenges 
and opportunities’, International Journal of Science and Research Archive, 11(02), pp. 1116–1131. 
https://doi.org/10.30574/ijsra.2024.11.2.056 

[6] Ajayi, F.A., Udeh, C.A. (2024) ‘Innovative recruitment strategies in the IT sector: A review of successes and 
failures’, Magna Scientia Advanced Research and Reviews, 10(02), pp.150–164. 
https://doi.org/10.30574/msarr.2024.10.2.0057 

[7] Ajayi, F.A., Udeh, C.A. (2024) ‘Review of crew resilience and mental health practices in the marine industry: 
Pathways to improvement’, Magna Scientia Advanced Biology and Pharmacy, 11(02), pp. 033–049. 
https://doi.org/10.30574/msabp.2024.11.2.0021 

[8] Akagha, O. V., Coker, J. O., Uzougbo, N. S., & Bakare, S. S. (2023). Company secretarial and administrative services 
in modern irish corporations: a review of the strategies and best practices adopted in company secretarial and 
administrative services. International Journal of Management & Entrepreneurship Research, 5(10), 793-813 

[9] Akintuyi, O. B. (2024). Adaptive AI in Precision Agriculture: A Review: Investigating the use of self-learning 
algorithms in optimizing farm operations based on real-time data. Research Journal of Multidisciplinary Studies, 
7(02), 016-030. 

[10] Akintuyi, O. B. (2024). AI in agriculture: A comparative review of developments in the USA and Africa. Research 
Journal of Science and Engineering, 10(02), 060–070. 

[11] Akintuyi, O. B. (2024). The Role of Artificial Intelligence in U.S. Agriculture: A Review: Assessing advancements, 
challenges, and the potential impact on food production and sustainability. Open Access Research Journal of 
Engineering and Technology, 6(02), 023–032. 

[12] Akintuyi, O. B. (2024). Vertical Farming in Urban environments: A Review of Architectural Integration and Food 
Security. Journal of Biology and Pharmacy, 10(02), 114-126. 

[13] Akpuokwe, C. U., Adeniyi, A. O., & Bakare, S. S. (2024). Legal challenges of artificial intelligence and robotics: a 
comprehensive review. Computer Science & IT Research Journal, 5(3), 544-561. 

https://doi.org/10.51594/imsrj.v4i3.931
https://doi.org/10.53771/ijstra.2024.6.1.0033
https://doi.org/10.30574/ijsra.2024.11.2.056
https://doi.org/10.30574/msarr.2024.10.2.0057
https://doi.org/10.30574/msabp.2024.11.2.0021


World Journal of Advanced Research and Reviews, 2024, 22(02), 1761–1771 

1768 

[14] Akpuokwe, C. U., Adeniyi, A. O., Bakare, S. S., & Eneh, N. E. (2024). The impact of judicial reforms on legal systems: 
a review in African countries. International Journal of Applied Research in Social Sciences, 6(3), 198-211. 

[15] Akpuokwe, C. U., Adeniyi, A. O., Bakare, S. S., & Eneh, N. E. (2024). Legislative responses to climate change: a global 
review of policies and their effectiveness. International Journal of Applied Research in Social Sciences, 6(3), 225-
239. 

[16] Akpuokwe, C. U., Adeniyi, A. O., Eneh, N. E., & Bakare, S. S. (2024). Gun control laws in the USA: a comparative 
global review. International journal of applied research in social sciences, 6(3), 240-253. 

[17] Akpuokwe, C. U., Bakare, S. S., Eneh, N. E., & Adeniyi, A. O. (2024). Parental involvement laws in child education: 
a USA and African review. International Journal of Applied Research in Social Sciences, 6(3), 185-197. 

[18] Akpuokwe, C. U., Bakare, S. S., Eneh, N. E., & Adeniyi, A. O. (2024). Corporate law in the era of globalization: a 
review of ethical implications and global impacts. Finance & Accounting Research Journal, 6(3), 304-319. 

[19] Akpuokwe, C. U., Chikwe, C. F., & Eneh, N. E. (2024). Innovating business practices: The impact of social media on 
fostering gender equality and empowering women entrepreneurs. Magna Scientia Advanced Research and 
Reviews, 10(2), 032-043. 

[20] Akpuokwe, C. U., Chikwe, C. F., & Eneh, N. E. (2024). Leveraging technology and financial literacy for women’s 
empowerment in SMEs: A conceptual framework for sustainable development. Global Journal of Engineering and 
Technology Advances, 18(03), 020-032 

[21] Akpuokwe, C. U., Eneh, N. E., Adeniyi, A. O., & Bakare, S. S. (2024). Migration trends and policies: a review of 
African and USA perspectives. International Journal of Applied Research in Social Sciences, 6(3), 212-224 

[22] Alengebawy, A., Abdelkhalek, S. T., Qureshi, S. R., & Wang, M. Q. (2021). Heavy metals and pesticides toxicity in 
agricultural soil and plants: Ecological risks and human health implications. Toxics, 9(3), 42. 

[23] Ali, M. A., Abdellah, I. M., & Eletmany, M. R. (2023). Towards Sustainable Management of Insect Pests: Protecting 
Food Security through Ecological Intensification. International Journal of Chemical and Biochemical 
Sciences, 24(4), 386-394. 

[24] Aturamu, O. A., Thompson, O. A., & Akintuyi, B. O. (2021). Forecasting the effect of climate variability on yam yield 
in rainforest and Guinea Savannah agro-ecological zone of Nigeria. Journal of Global Agriculture and 
Ecology, 11(4), 1-12. 

[25] Baghel, A. S. (2022, August). Evaluate the Growing Demand for and Adverse Effects of Pesticides and Insecticides 
on Non-Target Organisms Using Machine Learning. In 2022 6th International Conference On Computing, 
Communication, Control And Automation (ICCUBEA (pp. 1-5). IEEE. 

[26] Bakare, S. S., Adeniyi, A. O., Akpuokwe, C. U., & Eneh, N. E. (2024). Data privacy laws and compliance: a 
comparative review of the EU GDPR and USA regulations. Computer Science & IT Research Journal, 5(3), 528-543 

[27] Balwant, P., Pujari, P. R., Dhyani, S., Bramhanwade, K., & Jyothi, V. (2022). Geophysical Methods for Assessing 
Microbial Processes in Soil: A Critical Review. 

[28] Banso, A. A., Coker, J. O., Uzougbo, N. S., & Bakare, S. S. (2023). The Nexus Of Law And Sustainable Development 
In South West Nigerian Public Policy: A Review Of Multidisciplinary Approaches In Policy 
Formation. International Journal of Applied Research in Social Sciences, 5(8), 308-329 

[29] Carrer, M. J., de Souza Filho, H. M., Vinholis, M. D. M. B., & Mozambani, C. I. (2022). Precision agriculture adoption 
and technical efficiency: An analysis of sugarcane farms in Brazil. Technological Forecasting and Social 
Change, 177, 121510. 

[30] Cherubin, M. R., Damian, J. M., Tavares, T. R., Trevisan, R. G., Colaço, A. F., Eitelwein, M. T., ... & Molin, J. P. (2022). 
Precision Agriculture in Brazil: The Trajectory of 25 Years of Scientific Research. Agriculture, 12(11), 1882. 

[31] Chikwe, C. F., Eneh, N. E., & Akpuokwe, C. U. (2024). Conceptual framework for global protection against 
technology-enabled violence against women and girls. International Journal of Science and Research 
Archive, 11(2), 279-287. 

[32] Chikwe, C. F., Eneh, N. E., & Akpuokwe, C. U. (2024). Navigating the double bind: Strategies for women leaders in 
overcoming stereotypes and leadership biases. GSC Advanced Research and Reviews, 18(3), 159-172 

[33] Coker, J. O., Uzougbo, N. S., Oguejiofor, B. B., & Akagha, O. V. (2023). The Role Of Legal Practitioners In Mitigating 
Corporate Risks In Nigeria: A Comprehensive Review Of Existing Literature On The Strategies And Approaches 



World Journal of Advanced Research and Reviews, 2024, 22(02), 1761–1771 

1769 

Adopted By Legal Practitioners In NIGERIA TO MITIGATE CORPORATE RISKS. Finance & Accounting Research 
Journal, 5(10), 309-332 

[34] Dogan, F. N., & Karpuzcu, M. E. (2023). Modeling fate and transport of pesticides from dryland agriculture using 
SWAT model. Journal of Environmental Management, 334, 117457. 

[35] Eneh, N. E., Adeniyi, A. O., Akpuokwe, C. U., Bakare, S. S., & Titor-Addingi, M. C. (2024). Evaluating environmental 
legislation on disaster resilience: Data insights from Nigeria and the USA. World Journal of Advanced Research 
and Reviews, 21(2), 1900-1908. 

[36] Eneh, N. E., Adeniyi, A. O., Akpuokwe, C. U., Bakare, S. S., & Titor-Addingi, M. C. (2024). Urban resilience against 
environmental disasters: Comparing Lagos and New York. World Journal of Advanced Research and 
Reviews, 21(2), 1909-1917. 

[37] Eneh, N. E., Bakare, S. S., Adeniyi, A. O., & Akpuokwe, C. U. (2024). Modern labor law: a review of current trends 
in employee rights and organizational duties. International Journal of Management & Entrepreneurship 
Research, 6(3), 540-553. 

[38] Eneh, N. E., Bakare, S. S., Akpuokwe, C. U., & Adeniyi, A. O. (2024). Cross-jurisdictional disaster preparedness: A 
Nigeria-USA data-analytical approach. World Journal of Advanced Research and Reviews, 21(2), 1822-1829 

[39] Esho, A. O. O., Iluyomade, T. D., Olatunde, T. M., Igbinenikaro, O. P. (2024). Electrical Propulsion Systems For 
Satellites: A Review Of Current Technologies And Future Prospects. International Journal of Frontiers in 
Engineering and Technology Research. 06,(02), 035–044. https://doi.org/10.53294/ijfetr.2024.6.2.0034. 

[40] Esho, A. O. O., Iluyomade, T. D., Olatunde, T. M., Igbinenikaro, O. P. (2024). Next-Generation Materials For Space 
Electronics: A Conceptual Review. Open Access Research Journal of Engineering and Technology, 06,(02), 051–062. 
https://doi.org/10.53022/oarjet.2024.6.2.0020. 

[41] Esho, A. O. O., Iluyomade, T. D., Olatunde, T. M., Igbinenikaro, O. P. (2024). A Comprehensive Review Of Energy-
Efficient Design In Satellite Communication Systems. International Journal of Engineering Research Updates. 
06,(02), 013–025. https://doi.org/10.53430/ijeru.2024.6.2.0024. 

[42] Eyo-Udo, N.L., Odimarha, A.C. and Ejairu, E. (2024) 'Sustainable and ethical supply chain management: The role 
of HR in current practices and future directions,' Magna Scientia Advanced Research and Reviews, 10(2), pp. 181–
196. https://doi.org/10.30574/msarr.2024.10.2.0058. 

[43] Eyo-Udo, N.L., Odimarha, A.C. and Kolade, O.O. (2024) 'Ethical supply chain management: balancing profit, social 
responsibility, and environmental stewardship,' International Journal of Management & Entrepreneurship 
Research, 6(4), pp. 1069–1077. https://doi.org/10.51594/ijmer.v6i4.985. 

[44] Fahad, S., Chavan, S. B., Chichaghare, A. R., Uthappa, A. R., Kumar, M., Kakade, V., ... & Poczai, P. (2022). 
Agroforestry systems for soil health improvement and maintenance. Sustainability, 14(22), 14877. 

[45] Familoni, B.T., Abaku, E.A. and Odimarha, A.C. (2024) 'Blockchain for enhancing small business security: A 
theoretical and practical exploration,' Open Access Research Journal of Multidisciplinary Studies, 7(1), pp. 149–
162. https://doi.org/10.53022/oarjms.2024.7.1.0020. 

[46] Gupta, A., Singh, U. B., Sahu, P. K., Paul, S., Kumar, A., Malviya, D., ... & Saxena, A. K. (2022). Linking soil microbial 
diversity to modern agriculture practices: a review. International Journal of Environmental Research and Public 
Health, 19(5), 3141. 

[47] Igbinenikaro, E., & Adewusi, O. A. (2024). Developing International Policy Guidelines for Managing Cross-Border 
Insolvencies in the Digital Economy. International Journal of Management & Entrepreneurship Research. Vol. 6 No. 
4 (2024). https://doi.org/10.51594/ijmer.v6i4.983 

[48] Igbinenikaro, E., & Adewusi, O. A. (2024). Financial Law: Policy Frameworks for Regulating Fintech Innovations: 
Ensuring Consumer Protection while Fostering Innovation. Finance &Accounting Research Journal, Vol. 6 No. 4 
(2024). https://doi.org/10.51594/farj.v6i4.991. 

[49] Igbinenikaro, E., & Adewusi, O. A. (2024). Navigating the Legal Complexities of Artificial Intelligence in Global 
Trade Agreements. International Journal of Applied Research in Social Sciences, Vol. 6 No. 4 (2024). 
https://doi.org/10.51594/ijarss.v6i4.987. 

[50] Igbinenikaro, E., & Adewusi, O. A. (2024). Policy Recommendations for Integrating Artificial Intelligence into 
Global Trade Agreements. International Journal of Engineering Research Updates, 06(01), 001-010. 
https://doi.org/10.53430/ijeru.2024.6.1.0022. 

https://doi.org/10.53294/ijfetr.2024.6.2.0034
https://doi.org/10.53022/oarjet.2024.6.2.0020
https://doi.org/10.53430/ijeru.2024.6.2.0024
https://doi.org/10.30574/msarr.2024.10.2.0058
https://doi.org/10.51594/ijmer.v6i4.985
https://doi.org/10.53022/oarjms.2024.7.1.0020
https://fepbl.com/index.php/ijmer/issue/view/204
https://fepbl.com/index.php/ijmer/issue/view/204
https://doi.org/10.51594/ijmer.v6i4.983
https://fepbl.com/index.php/farj/issue/view/206
https://fepbl.com/index.php/farj/issue/view/206
https://doi.org/10.51594/farj.v6i4.991
https://fepbl.com/index.php/ijarss/issue/view/205
https://doi.org/10.51594/ijarss.v6i4.987
https://doi.org/10.53430/ijeru.2024.6.1.0022


World Journal of Advanced Research and Reviews, 2024, 22(02), 1761–1771 

1770 

[51] Igbinenikaro, E., & Adewusi, O. A. (2024). Tax Havens Reexamined: The Impact of Global Digital Tax Reforms on 
International Taxation. World Journal of Advanced Science and Technology, 05(02), 001- 012. 
https://doi.org/10.53346/wjast.2024.5.2.0031. 

[52] Igbinenikaro, O. P., Adekoya, O. O., & Etukudoh, E. A. (2024). A Comparative Review Of Subsea Navigation 
Technologies In Offshore Engineering Projects. International Journal of Frontiers in Engineering and Technology 
Research. 06,(02), 019–034. https://doi.org/10.53294/ijfetr.2024.6.2.0031. 

[53] Igbinenikaro, O. P., Adekoya, O. O., & Etukudoh, E. A. (2024). Conceptualizing Sustainable Offshore Operations: 
Integration Of Renewable Energy Systems. International Journal of Frontiers in Science and Technology Research. 
06(02), 031–043.  https://doi.org/10.53294/ijfstr.2024.6.2.0034. 

[54] Igbinenikaro, O. P., Adekoya, O. O., & Etukudoh, E. A. (2024). Emerging Underwater Survey Technologies: A 
Review And Future Outlook. Open Access Research Journal of Science and Technology. 10,(02), 071–084. 
https://doi.org/10.53022/oarjst.2024.10.2.0052. 

[55] Igbinenikaro, O. P., Adekoya, O. O., & Etukudoh, E. A. (2024). Fostering Cross-Disciplinary Collaboration In 
Offshore Projects: Strategies And Best Practices. International Journal of Management & Entrepreneurship 
Research. 6,(4), 1176-1189. https://doi.org/10.51594/ijmer.v6i4.1006. 

[56] Igbinenikaro, O. P., Adekoya, O. O., & Etukudoh, E. A. (2024). Review Of Modern Bathymetric Survey Techniques 
And Their Impact On Offshore Energy Development. Engineering Science & Technology Journal. 5,(4), 1281-1302. 
https://doi.org/10.51594/estj.v5i4.1018. 

[57] Jacquet, F., Jeuffroy, M. H., Jouan, J., Le Cadre, E., Litrico, I., Malausa, T., ... & Huyghe, C. (2022). Pesticide-free 
agriculture as a new paradigm for research. Agronomy for Sustainable Development, 42(1), 8. 

[58] Jambol, D. D., Sofoluwe, O. O., Ukato, A., & Ochulor, O. J. (2024). Transforming equipment management in oil and 
gas with AI-Driven predictive maintenance. Computer Science & IT Research Journal, 5(5), 1090-1112. 

[59] Khan, B. A., Nadeem, M. A., Nawaz, H., Amin, M. M., Abbasi, G. H., Nadeem, M., ... & Ayub, M. A. (2023). Pesticides: 
impacts on agriculture productivity, environment, and management strategies. In Emerging contaminants and 
plants: Interactions, adaptations and remediation technologies (pp. 109-134). Cham: Springer International 
Publishing. 

[60] Kros, H., Cals, T., Gies, E., Groenendijk, P., Lesschen, J. P., Voogd, J. C., ... & Velthof, G. (2024). Region oriented and 
integrated approach to reduce emissions of nutrients and greenhouse gases from agriculture in the 
Netherlands. Science of the Total Environment, 909, 168501. 

[61] Kuteesa, K. N., Akpuokwe, C. U., & Udeh, C. A. (2024). Exploring global practices in providing small and medium 
enterprises access to sustainable finance solutions. World Journal of Advanced Science and Technology, 5(2), 035-
051. 

[62] Kuteesa, K. N., Akpuokwe, C. U., & Udeh, C. A. (2024). Financing Models For Global Health Initiatives: Lessons 
From Maternal And Gender Equality Programs. International Medical Science Research Journal, 4(4), 470-483. 

[63] Kuteesa, K. N., Akpuokwe, C. U., & Udeh, C. A. (2024). Gender Equity In Education: Addressing Challenges And 
Promoting Opportunities For Social Empowerment. International Journal of Applied Research in Social 
Sciences, 6(4), 631-641. 

[64] Kuteesa, K. N., Akpuokwe, C. U., & Udeh, C. A. (2024). Theoretical Perspectives On Digital Divide And Ict Access: 
Comparative Study Of Rural Communities In Africa And The United States. Computer Science & IT Research 
Journal, 5(4), 839-849 

[65] Nsenga Kumwimba, M., Zhu, B., Stefanakis, A. I., Ajibade, F. O., Dzakpasu, M., Soana, E., ... & Agboola, T. D. (2023). 
Advances in ecotechnological methods for diffuse nutrient pollution control: wicked issues in agricultural and 
urban watersheds. Frontiers in Environmental Science, 11, 1199923. 

[66] Ochulor, O. J., Sofoluwe, O. O., Ukato, A., & Jambol, D. D. (2024). Technological innovations and optimized work 
methods in subsea maintenance and production. Engineering Science & Technology Journal, 5(5), 1627-1642. 

[67] Ochulor, O. J., Sofoluwe, O. O., Ukato, A., & Jambol, D. D. (2024). Challenges and strategic solutions in 
commissioning and start-up of subsea production systems. Magna Scientia Advanced Research and 
Reviews, 11(1), 031-039. 

https://doi.org/10.53346/wjast.2024.5.2.0031
https://doi.org/10.53294/ijfetr.2024.6.2.0031
https://doi.org/10.53294/ijfstr.2024.6.2.0034
https://doi.org/10.53022/oarjst.2024.10.2.0052
https://doi.org/10.51594/ijmer.v6i4.1006
https://doi.org/10.51594/estj.v5i4.1018


World Journal of Advanced Research and Reviews, 2024, 22(02), 1761–1771 

1771 

[68] Odimarha, A.C., Ayodeji, S.A. and Abaku, E.A. (2024a) 'Machine learning’s influence on supply chain and logistics 
optimization in the oil and gas sector: a comprehensive analysis,' Computer Science & IT Research Journal, 5(3), 
pp. 725–740. https://doi.org/10.51594/csitrj.v5i3.976. 

[69] Odimarha, A.C., Ayodeji, S.A. and Abaku, E.A. (2024b) 'Securing the digital supply chain: Cybersecurity best 
practices for logistics and shipping companies,' World Journal of Advanced Science and Technology, 5(1), pp. 
026–030. https://doi.org/10.53346/wjast.2024.5.1.0030. 

[70] Odimarha, A.C., Ayodeji, S.A. and Abaku, E.A. (2024c) 'The role of technology in supply chain risk management: 
Innovations and challenges in logistics,' Magna Scientia Advanced Research and Reviews, 10(2), pp. 138–145. 
https://doi.org/10.30574/msarr.2024.10.2.0052. 

[71] Oguejiofor, B. B., Uzougbo, N. S., Kolade, A. O., Raji, A., & Daraojimba, C. (2023). Review of Successful Global Public-
Private Partnerships: Extracting key Strategies for Effective US Financial Collaborations. International Journal of 
Research and Scientific Innovation, 10(8), 312-331 

[72] Oyewole, A. T., Oguejiofor, B. B., Eneh, N. E., Akpuokwe, C. U., & Bakare, S. S. (2024). Data privacy laws and their 
impact on financial technology companies: a review. Computer Science & IT Research Journal, 5(3), 628-650 

[73] Pradipta, A., Soupios, P., Kourgialas, N., Doula, M., Dokou, Z., Makkawi, M., ... & Yassin, M. (2022). Remote sensing, 
geophysics, and modeling to support precision agriculture—Part 1: Soil applications. Water, 14(7), 1158. 

[74] Ragasa, C., Agyakwah, S. K., Asmah, R., Mensah, E. T. D., Amewu, S., & Oyih, M. (2022). Accelerating pond 
aquaculture development and resilience beyond COVID: Ensuring food and jobs in Ghana. Aquaculture, 547, 
737476. 

[75] Rust, N. A., Stankovics, P., Jarvis, R. M., Morris-Trainor, Z., de Vries, J. R., Ingram, J., ... & Reed, M. S. (2022). Have 
farmers had enough of experts?. Environmental management, 1-14. 

[76] Thompson, O. A., Akintuyi, O. B., Omoniyi, L. O., & Fatoki, O. A. (2022). Analysis of Land Use and Land Cover Change 
in Oil Palm Producing Agro-Ecological Zones of Nigeria. Journal of Agroforestry and Environment, 15(1), 30-41 

[77] Tudi, M., Daniel Ruan, H., Wang, L., Lyu, J., Sadler, R., Connell, D., ... & Phung, D. T. (2021). Agriculture development, 
pesticide application and its impact on the environment. International journal of environmental research and 
public health, 18(3), 1112. 

[78] Udawatta, R. P., Rankoth, L. M., & Jose, S. (2021). Agroforestry for biodiversity conservation. Agroforestry and 
ecosystem services, 245-274. 

[79] Ukato, A., Sofoluwe, O. O., Jambol, D. D., & Ochulor, O. J. (2024). Technical support as a catalyst for innovation and 
special project success in oil and gas. International Journal of Management & Entrepreneurship Research, 6(5), 
1498-1511. 

[80] Ukato, A., Sofoluwe, O. O., Jambol, D. D., & Ochulor, O. J. (2024). Optimizing maintenance logistics on offshore 
platforms with AI: Current strategies and future innovations. 

[81] Uzougbo, N. S., Akagha, O. V., Coker, J. O., Bakare, S. S., & Ijiga, A. C. (2023). Effective strategies for resolving labour 
disputes in the corporate sector: Lessons from Nigeria and the United States 

[82] Villaverde, J. J., Sevilla-Morán, B., López-Goti, C., Alonso-Prados, J. L., & Sandín-España, P. (2020). Contributions 
of computer-based chemical modeling technologies on the risk assessment and the environmental fate study of 
(nano) pesticides. Environmental Concerns and Sustainable Development: Volume 1: Air, Water and Energy 
Resources, 1-27. 

https://doi.org/10.51594/csitrj.v5i3.976
https://doi.org/10.53346/wjast.2024.5.1.0030
https://doi.org/10.30574/msarr.2024.10.2.0052

