A BLENDED/MIX METHOD ANALYSIS OF ASSESSING CROP PRODUCTION FOR THE FARMING SECTOR IN IRELAND
Presented by: Ismaeel Abdulsalam
Supervisor 1: Dr Niamh Power
Supervisor 2: Dr Bidroha Basu
1.0. INTRODUCTION
In recent years, the Irish farming sector has attracted considerable attention due to the advent of innovative methods of ensuring sustainable agricultural practices. One of the interventions is the Systemic Innovation with Multiple Performance Evaluations in On-Farm Experimentations (SIMONE) project, which has drawn significant interest because of its several advantages (CAP Network Ireland, 2024). At the same time, researchers maintained that precision agriculture and geospatial technologies may transform disease management practices toward sustainable agriculture in Irish crop production systems (Roberts et al., 2021). Moreover, complex cropping patterns could also be adopted for better management by farmers through cloud-based data applications and advanced geoinformatics tools that take into account various strategies for managing different diseases. 
Chemical inputs like pesticides, applied per unit area can therefore be optimized making them productive and environmentally friendly (Sishodia et al., 2020). To achieve sustainability and advance understanding, integrated weed management is essential as weeds can significantly reduce crop yields and increase the need for herbicides (Prusty et al., 2022). Thus, my PhD research aims to identify alternative cropping systems and other on-farm approaches that would assist in weed management and reduce over-reliance on synthetic chemicals. 
1.1. Research aim
Overall, the study will achieve this by investigating crop enhancement strategies that could improve yields and enhance crop resilience. Through this approach, the study seeks to identify and analyse the existing On-Farm interventions by highlighting innovative systemic techniques and their effectiveness. More specifically, the research will identify a combination of approaches to assess and evaluate the technology that may increase productivity and sustainability within the Irish agriculture sector. 
I aim to synchronize scientific knowledge with practical application by working directly with farmers and agronomists or policymakers to uncover the underlying drivers of adoption and implementation success in different Irish farming systems.
1.2. Research objectives
My PhD research seeks to achieve the following: 
1. To define systemic innovative practices that could be used to solve the challenges of climate change and improve soil quality in the Irish agricultural industry.
2. Introducing a sequence of on-farm experiments at diverse regions and farm types in Ireland.
3. To analyse the performance of each one of these interventions across multiple variables including agronomic productivity, economic viability, environmental sustainability and social acceptability.
4. To provide science-based recommendations that do not conflict with national agriculture and local environmental regulations.
2.0. LITERATURE REVIEW
According to Hasan et al. (2021), the world’s population has been estimated to around nine billion by 2050 and this would necessitate a considerable rise in farming output, despite challenges such as the decrease in arable land, climate change and water scarcity. Ireland agriculture however, needs new methods of crop production. Integrated farming systems have shown potential for increasing food production while minimizing environmental effects (Chai et al., 2021). Over-reliance on herbicides may impact the environment with a significant effect on crops, wildlife habitats as well as presenting health hazards to farmers and the community at large (MacLaren et al., 2020). In addition, thorough data collection can also reduce the use of herbicide during the developmental stages of specific species of weed present and their density in a specific area (Dyrmann et al., 2016).
Breeding and genetic engineering could also enhance crop yields, hence increasing more resilient varieties that can withstand climate and environmental changes (Bailey‐Serres et al., 2019). Consequently, through systematic inclusion of these innovations, Irish farmers can address weed control challenges as well as ensuring crop enhancement and nutrient efficiency within its agriculture sector thereby breaking barriers that influence long-term sustainability and productivity towards agri-food system transformation (Atwood et al., 2022). Continuous cultivation is a process adopted to increase crop yield. Various systemic innovation techniques have been employed recently to tackle weed control, productivity and improve soil nutrients (Deguine et al., 2012).
These techniques involve using natural plant processes to enhance crop resilience against climate stress conditions thus raising resistance levels as well as total yields. Also, cloud-based diagnostics tools can be employed for better prediction of diseases and accurate doses of treatment at prescribed rates administered to reduce losses caused by spraying beyond target (Atwood et al., 2022). Innovation in agriculture has been identified to be better through significant improvements in communication networks and review of different remote sensor technologies (Balafoutis et al., 2020). Such smart farming technologies allow for real-time, geographically-specific data collection and transmission, thus enabling farmers to make informed decisions as well as optimize their farming practices (Balafoutis et al., 2020).
The Internet of Things (IoT) has also contributed to the development of innovative applications in various areas including crop monitoring, animal husbandry, fishery, and in the cultivation of special crops such as millet (Kumar & Prashar, 2023). This kind of techniques have facilitated data-driven decision-making leading to enhanced resource management, reduced waste and increased productivity (Khan et al., 2021).
Adopting smart farming technologies are beneficial, it can help reduce the overdose of synthetic fertilizers and chemicals, as well as minimizing farming operations energy consumption (Balafoutis et al., 2020). However, the widespread implementation of these innovative techniques faces significant challenges (Eastwood & Renwick, 2020). 
Walter et al., (2017) also reported that the adoption of these advance techniques is slow in Ireland, and this is due to barriers associated with the complexity of the technology, high upfronts costs, and the technical know-how. Successful smart farming integration often requires more than a simple process for farmers. Meanwhile, the implementation of these new tools depends on suitability, on-farm adaptation, knowledge about data-driven decision-making, and social learning within the farming communities (Eastwood & Renwick, 2020).
One key objective of research on Irish farmers' views on smart farming technologies was to understand the reasons for the slow adoption (Jithin et al., 2019). The study found that the use of precision farming technologies among Irish farmers was limited, and there is a need to assess the factors influencing its adoption, barriers, and ways to improve the current farming system.
Nonetheless, the potential benefits of these innovative farming techniques are significant. Precision or smart farming has been found to reduce the impact of pesticides, herbicides and fertilizers on the environment while significantly increasing farm yields and productivity (Campos, 2020).
3.0. RESEARCH METHODOLOGY
My PhD research will adopt a blended method approach, combining quantitative and qualitative research techniques to provide a comprehensive crop production analysis in the Irish farming sector. The methodology will consist of the following components:
1. Literature Review and Secondary Data Analysis:
Review of academic and grey literature, policy documents, and industry reports related to innovative farming techniques in Ireland and internationally. Existing datasets will be analysed on farm performance, innovation adoption, and environmental indicators to identify trends and knowledge gaps.
2. Stakeholder Engagement and Participatory Research:
   Seminars and workshops will be organized with farmers, agricultural advisors and policymakers to identify key challenges and potential innovations. Employ participatory rural appraisal techniques to ensure that the research is grounded in the realities of Irish farming communities. Wider media messaging of the farming community will also be attained through an ongoing and multi-language review by all partners, farmers, social media, and other grey literature.
3. On-Farm Experimentations:
A diverse range of farm types across different regions will be selected for on-farm trials. The on-farm experiment will be designed and implemented to test selected crop production interventions, ensuring statistical rigor and practical relevance. Data will then be collected on multiple performance indicators, including crop yields, input use efficiency, soil health, biodiversity, and economic returns.
4. Mixed-Methods Data Collection:
I will be conducting structured surveys with participating farmers to gather quantitative on-farm data, innovation adoption, benefits, and challenges. In-depth interviews with farmers will be conducted to gain qualitative insights into their experiences with the tested interventions. As well as utilizing remote sensing and GIS technologies to collect spatial data on land use changes and environmental impacts.
5. Integrated Data Analysis:
   I will employ statistical modeling techniques to analyze quantitative data from on-farm experiments and surveys. Qualitative data analysis software (NVIVO) will be adopted to analyse interview transcripts and identify emerging themes where a decision analysis framework will be developed to evaluate the overall performance of each intervention across different dimensions.
3.1. Proposed Outcomes
1.  Provide a detailed inventory of systemic innovations in crop management for the Irish agricultural sector, categorized by their adoption, implementation, and impact.
2. Provide empirical evidence on selected crop interventions' performance ranging from productivity, environmental sustainability, and economic viability.
3. Identify key factors for adopting innovative farming techniques, including on-farm experimentations, regional variations, and policy contexts.
4. Recommendations on how policymakers and agricultural advisors can promote various evidence-based solutions to scale successful innovations in the Irish farming sector.
5. Provide guidelines and decision support tools for farmers to assist them in selecting and implementing appropriate crop interventions.
4.0. CONCLUSIONS
My research aims to investigate systemic innovations and on-farm trials in crop production within the Irish agricultural sector. The study is also aims at providing well-informed outputs based on evidence gathered through the mixed methodological approach and engaging directly with stakeholders. My PhD research will provide a valuable addition to the knowledge base regarding the adoption and implementation of farming practices in Ireland. However, I acknowledge that the variegated nature of farming systems in Ireland may be inadequate to deliver on multiple dimensions of performance, my PhD research findings can significantly help to address the continuous actions designed to improve sustainability, productivity, and resilience in Irish agriculture.
Finally, my research findings will provide evidence-based recommendations to assist farmers, policy-makers, and agricultural advisors in addressing the challenges affecting crop yield in Ireland.
4.1. WORK PLAN 
My proposed project plan and timeline are as follows:
Planning: 6 months
· Ethics approvals
· Setting up research phase
· Other administrative requirements
Research phase: 20 months
· Qualitative research – 12 months
· Additional perspectives from other stakeholders within the industry– 6 months
· Quantitative research – 18 months (alongside qualitative research)
· Analysis and write-up of findings (alongside research)
· Follow up research for clarification – 2 months

(It is planned to have the research completed in 1.5 years)
Write-up and reviews: 8-10 months
· Write-up of each chapter – 1-2 months per chapter
· Proposed chapters:
· Crop production in Ireland
· Intersections with precision farming
· What this means for Irish agriculture
· Final reviews – 2-3 months

Modules for the structured Ph. D program will be completed. Two international conferences will be attended and 3 journal articles will be published.
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