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Preface

We are pleased to host the /st International Emerging Scholars Forum (IESF-2025) on “Building
Resilient Agri-Food Systems in a Climate-Vulnerable World.” This milestone event highlights
the vital contributions of early-career researchers to advancing sustainability, equity, and
innovation in agri-food systems worldwide.

The response to IESF-2025 has been remarkable, with an impressive number of high-quality
submissions from across the globe. Following a rigorous review by our technical committee and
expert reviewers, 171 abstracts were selected for presentation. These reflect diverse disciplines,
methodologies, and regional perspectives, showcasing the breadth and dynamism of emerging
scholarship in this field.

The forum provides a vibrant platform for interdisciplinary dialogue. Key themes include climate-
smart agriculture, water—energy—food nexus optimization, sustainable resource management,
green innovation, and ecosystem service valuation. Other sessions explore market resilience, value
chain transformation, digital agriculture, and the behavioral dimensions of food and nutrition
security.

Technological innovation features prominently, with discussions on Al, remote sensing,
blockchain, and big data for productivity, traceability, and inclusive growth, while also addressing
the ethics and equity of digital tools. Institutional and policy reforms are another core focus,
addressing land tenure, gender equity, migration, and community-led adaptation, with special
attention to indigenous knowledge and participatory governance.

Emerging methodologies such as life cycle assessment, circular bioeconomy modeling,
experimental approaches, and mixed-methods research are well represented, bridging economics,
ecology, and the social sciences to address complex sustainability challenges.

We extend our heartfelt thanks to all authors, reviewers, session chairs, and organizing partners
for their dedication to making IESF-2025 possible. We hope this forum inspires meaningful
collaborations, informs policy, and contributes to building resilient, inclusive, and sustainable agri-

food systems for the future.

IESF-2025 Organizing Committee
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Organizing Committee

The planning and preparation of the 1st International Emerging Scholars Forum (IESF-
2025) took place under the guidance of a distinguished team of academic leaders and professionals
committed to shaping a globally relevant and intellectually engaging event. We are privileged to
have Prof. Dr. Asghar Ali from the Institute of Agricultural and Resource Economics, University
of Agriculture, Faisalabad, as the Conference Chair, providing strategic direction and academic
leadership. The Honorary Planning Committee comprises eminent scholars from Tiirkiye, China,
Mongolia, Uzbekistan, Indonesia, and Pakistan, who are actively contributing their insights and
experience to help design a forum that addresses pressing challenges in agriculture, sustainability,

and development.

Conference Chair

Prof. Dr. Asghar Ali, Institute of Agricultural and Resource Economics, University of Agriculture,

Faisalabad, Pakistan

Honorary Planning Committee

Prof. Dr. Hiiseyin Yilmaz, Sel¢cuk University, Konya, Tiirkiye
Prof. Dr. Muhammad Ashfaq, The Universityfof Faisalabad, Pakistan
Prof. Dr. Han Hongyun, School of Public Aftiars, Zhejiang University, China

Prof. Dr. Oyungerel BAATARTSOGT, President, President of Mongolian University of Life
Sciences (MULS) Ulaanbaatar, Mongolia

Prof. Dr. Komilov Komiljon Sobirovich, Andijan Institute of Agriculture and

Agritechnologies, Uzbekistan

Prof. Dr. Jamhari, SP.,MP. Universitas Gadja Mada, Indonesia

Prof. Dr. Irfan Ahmad Baig, MNS University of Agriculture, Multan, Pakistan

Prof. Dr. Abdul Ghafoor, Director, IBMS, University of Agriculture, Faisalabad, Pakistan

Prof. Dr. Muhammad Hamid Bashir, Department of Entomology, University of Agriculture,
Faisalabad, Pakistan
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Organizing Committee Members

Dr. Muhammad Khalid Bashir, Institute of Agricultural and Resource Economics, University of

Agriculture, Faisalabad, Pakistan
Dr. Mithat Direk, Agricultural Faculty, Selguk University, Tiirkiye
Dr. Orhan Ozgatalbas, Agricultural Faculty, Akdeniz University, Tiirkiye

Technical Program Committee

Dr. Ahmad Mohammed Ahmed, Agribusiness & Applied Economic, Tanta University, Egypt

Dr. Azam Kakar, Professor of Biotechnology and informatics, Balochistan University of
Information Technology, Management & Engineering Sciences (BUITEMS) Quetta,

Balochistan, Pakistan
Dr. Ovais Omer, the University of Veterinary & Animal Sciences (UVAS), Lahore, Pakistan

Dr. Faisal Nouroz, Chairman, Department of Bioinformatics and Molecular Biology, Hazara

University Mansehra, KP, Pakistan

Dr. Andryei Bulgan, Mongolian University of Life Science, Mongolia

Dr. Anissa Gara, National Institute of Agronomy of Tunisia (INAT), Tunisia

Dr. Abduaziz Abduvasikov, Tashkent State Agrarian University (Tashkent), Uzbekistan
Dr. Awais Ahmed, Mosoul University, Iraq

Dr. Usama Kamal Elabbasy, Tanta University, Tanta-Egypt

Conference Secretaries

Dr. Moazzam Sabir, Department of Agricultural Economics, University of Sargodha, Pakistan

Dr. Muhammad Umar Farrukh, Department of Economics, GC Women University,

Sialkot, Pakistan
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The Organizing Committee, Technical Program Committee, and Conference Secretaries worked
diligently to ensure the successful execution of IESF-2025. Their efforts in program development,
participant coordination, abstract review, and outreach reflect a shared commitment to building a
collaborative and inclusive platform for emerging scholars. As preparations continue, we express
our deep appreciation to all members involved for their initiative, dedication, and leadership in
bringing this important event to life. We look forward to welcoming participants from around the

world to this dynamic and forward-thinking virtual forum in August 2025.

Collaborators

Our network of collaborators includes a diverse set of national and international organizations,

each bringing expertise and thought leadership to the forum. These include:

o University of Agriculture, Faisalabad (Pakistan)

The Agricultural Economist and The AgEcon Frontiers (TAEF) (Pakistan)
e Selcuk University, Konya (Tiirkiye)

e Zhejiang University, Zhejiang (China)

e Mongolian University of Life Sciences, Ulaanbaatar (Mongolia)

e MNS University of Agriculture, Multan (Pakistan)

e Akdeniz University, Antalya (Tiirkiye)

e Andijan Institute of Agriculture and Agri-Technologies, Andijan (Uzbekistan)
o Universitas Gadjah Mada, Yogyakarta (Indonesia)

e University of Sargodha (Pakistan)

e The University of Faisalabad (Pakistan)

e Government College Women University, Sialkot (Pakistan)

o Federal University Dutse (Nigeria)

e Agricities (Tiirkiye)
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e Asian Institute of Eco-civilization, Research, and Development, Islamabad (Pakistan)
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o Pakistan Economic Frontier, Islamabad (Pakistan)

Together, these institutions support IESF-2025 as a premier platform for emerging scholars,
postgraduate researchers, and early-career professionals working at the intersection of
agriculture, environment, climate change, policy innovation, food systems, and

sustainability.

The forum will feature keynote addresses, theme-based panel discussions, and concurrent
sessions for presentations, offering rich opportunities to share research, build networks, and

foster collaborative solutions to global challenges.
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Conference Topics

The forum was held virtually from August 20-22, 2025, hosted from University of Agriculture,
Faisalabad, Pakistan, under the theme: “Emerging Insights for a Resilient Future: Climate, Equity,

and Innovation in Agri-Food Systems.” The topics of the conference included:
Climate Resilience & Sustainable Resource Economics and Management

Exploring economic tools and strategies to enhance resilience in the face of climate and

environmental challenges.
e Adoption and impact assessment of climate-smart agriculture.

e Optimization of the water-energy-food nexus, including emerging issues such as

microplastics in agro-ecosystems.
e Carbon pricing, green innovation, and the valuation of ecosystem services.
Agri-Food System Transformation, Food Security & Market Dynamics

Investigating shifts in market structures, trade, and value chains under conditions of uncertainty

and transformation.

o Digital agriculture platforms, value chain resilience, and implications for competition
policy.

o Trade liberalization, evolving food security strategies, and post-pandemic supply chain

adaptations.
o Behavioral economics of food choices, nutrition, and consumer decision-making.
Technology & Data-Driven Agriculture

Harnessing advanced technologies to enhance productivity, traceability, and inclusive innovation

in agriculture.
o Artificial intelligence and remote sensing for precision agriculture and yield prediction.

o Blockchain technologies for traceability, transparency, and ethical sourcing.
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smallholder farmers.
Equity, Policy & Institutional Innovation

Focusing on policy frameworks and institutional mechanisms that promote inclusive and equitable

agri-food systems.
o Land tenure reform, gender equity, and labor migration in rural economies.

o Innovative subsidy design, payments for ecosystem services (PES), and multilateral

governance approaches.
o Integration of indigenous knowledge systems and community-led adaptation strategies.
Emerging Methodologies & Interdisciplinary Approaches

Advancing methodological frontiers and cross-disciplinary collaborations to tackle complex agri-

food challenges.
o Life cycle assessment (LCA), circular bioeconomy modeling, and sustainability metrics.
o Field and lab experiments in behavioral and development agri-economics.

e Mixed-methods research bridging economics, ecology, and social sciences.

27



b AN
SELCUK
UNIVERSITY

Keynote Speakers

15T INTERNATIONAL
EMERGING SCHOLARS
FORUM, FAISALABAD,
PAKISTAN

Keynote S pe:ikers

-

PROFESSOR KADAMBOT DR. M. EJAZ QURESHI, PROF. M. AMINUR RAHMAN,

H.M. SIDDIQUE AM, HONGRARY ASSOCIATE PROFESSOR, FENNER ) Y TR M
EITWA, FTBE, FAIA, FHAAS, FISPP. FAAS, FPAS SR TN AW SACT1. ugs‘;mmv‘?lum: :minm ﬁ'm‘éi"
ACKETT PROFESSOR OF AGRICULTURE CHAIR AND AUSTRALIAN NATIONAL UNIVERSITY, AUSTRALIA h

P 1R THE UWA INSTITUTE OF AGRICULTURE, AND TECHNOLOBY, JASHORE 7408, BANGLADESH

UNIVERSITY OF WESTERN AUSTRALIA

Professor Kadambot H.M. Siddique AM, FTSE, FAIA, FNAAS, FISPP, FAAS, FPAS is an
internationally recognized agricultural scientist and Hackett Professor of Agriculture Chair and
Director of the UWA Institute of Agriculture, The University of Western Australia (UWA). With
over 35 years of pioneering contributions to crop science, Professor Siddique has built an
exceptional career advancing global food security, particularly in dryland agricultural systems.
After completing his PhD at UWA in 1985, he served in key scientific and leadership roles,
including Principal Scientist at the Department of Agriculture and Food Western Australia

(DAFWA), Director of CLIMA, and founding Director of the UWA Institute of Agriculture.

Professor Siddique’s research focuses on crop physiology, production agronomy, genetic
resources, and breeding innovations in cereals and grain legumes. His studies on chickpea
adaptation and water-use efficiency under terminal drought conditions have significantly
strengthened the Australian grain legume industry, now valued at over $600 million annually. He
has led major national and international research programs addressing wheat productivity, root
phenotyping, phosphorus use, and climate resilience. His publications are highly cited and have

shaped global understanding of crop adaptation in Mediterranean and semi-arid environments.
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than 60 postdoctoral fellows and 60 PhD/MSc students, and built enduring collaborations across
Asia, the Middle East, and Africa. Notable initiatives include the UWA-Lanzhou University
dryland agriculture partnership, the ACIAR-funded “Seeds of Life” project in Timor-Leste, and
the establishment of UWA’s Pingelly Future Farm 2050.

A frequently invited speaker and a key contributor to capacity-building, Professor Siddique is also
deeply engaged in teaching and policy advisory. His awards and fellowships including FTSE and
FAIA, reflect his global leadership in agricultural innovation, sustainability, and education. His

work bridges science, practice, and policy for a more food-secure future.

Professor Dr. Md. Aminur Rahman is an internationally recognized marine biologist and
fisheries expert with over 30 years of academic, research, and development experience across Asia,
North America, and Oceania. He earned his PhD in Marine and Environmental Sciences from the
University of the Ryukyus, Japan (2001), followed by prestigious postdoctoral fellowships with
the Japan Society for the Promotion of Science (JSPS) and the Smithsonian Tropical Research
Institute (USA), focusing on sea urchin reproduction, aquaculture, and hybridization across Indo-

Pacific and Atlantic regions.

His career includes a two-decade tenure as Senior Scientist at the Bangladesh Fisheries Research
Institute (1988-2007), where he contributed to the conservation and aquaculture of endangered
native species in collaboration with FAO, DFID, and WorldFish. Internationally, he served as
Senior Research Fellow at Universiti Putra Malaysia (2010-2017) and Professor/Advisory
Professor at the FAO World Fisheries University, South Korea (2017-2021). He currently chairs
the Department of Fisheries and Marine Bioscience and directs the Institute of Higher Education

and Research at Jashore University of Science and Technology (JUST), Bangladesh.

Professor Rahman’s expertise includes marine and freshwater biology, aquaculture, reproductive
ecology, stock assessment, and climate change impacts on fisheries. He has published over 193
peer-reviewed articles, two books, 17 chapters, and 48 conference proceedings. With a Google
Scholar h-index of 31 and over 3,100 citations, he has supervised more than 53 students and led

36 research projects.
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An active academic leader, he holds editorial positions in 35 international journals, has chaired 44

RS

international sessions, and delivered 70 keynote or invited lectures. A certified SCUBA diver, he
has conducted 70 marine expeditions and received 45 awards for his contributions to marine

science and the blue economy.

Professor Rahman has received 45 national and international awards recognizing his outstanding
contributions to marine science, aquaculture, and fisheries development. His active collaborations
with leading institutions such as Smithsonian (USA), ANSTO (Australia), and King Abdulaziz
University reflect his global leadership in the sustainable utilization and conservation of marine

bioresources.

Dr. M. Ejaz Qureshi is a distinguished agricultural and resource economist with over 20 years of
experience across academia, government, and international development organizations. He
currently serves as an Honorary Associate Professor at the Fenner School of Environment and
Society, Australian National University (ANU), where he supervises postgraduate research and

lectures on natural resource management, agricultural policy, and environmental governance.

Dr. Qureshi also holds a senior leadership role as Assistant Director in the First Nations Policy
Branch at Australia’s Department of Agriculture, Fisheries and Forestry (DAFF). In this capacity,
he has contributed to shaping Australia’s First Nations Policy Platform, integrating Indigenous
knowledge into environmental management, and leading national efforts to evaluate and

strengthen the country’s biosecurity system.

His interdisciplinary expertise spans water and land resource management, food and nutrition
security, climate change, forest policy, and biosecurity. His career includes impactful roles at
CSIRO, ABARES, James Cook University, University of Queensland, the Food and Agriculture
Organization (FAO) of the United Nations, and the Australian Centre for International Agricultural
Research (ACIAR). At FAO, he supported the implementation of Pakistan’s agricultural policy.
At ACIAR, he managed over 25 research-for-development projects across Asia and the Pacific,

advancing evidence-based agricultural development.

Earlier at CSIRO and ABARES, Dr. Qureshi led projects on pesticide regulation, salinity, and

natural resource economics, while also advising the government on environmental policy and
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biosecurity preparedness. He has provided briefings to the Australian Parliament and contributed

R

extensively to public policy development.

Dr. Qureshi’s scholarly contributions include nearly 100 publications, including 40 peer-reviewed
articles, six book chapters, and multiple technical reports. He has served as Guest Editor for Food
Security and Hydrogeology Journal and as Associate Editor of the Journal of Hydrology. His
work continues to influence sustainable agriculture and environmental governance in Australia

and the Asia-Pacific.

31



.(., S"

SELCUK
1t INTERNATIONAL ENTID) UNIVERSITY
EMERGING SCHOLARS
FORUM (IESF-2025)

ABSTRACTS

32



15t INTERNATIONAL
EMERGING SCHOLARS
FORUM (IESF2025)

i

S UK
UNIVERSITY

Keeping Classrooms Cool: A Circular Economy Approach to Heatwave-Resilient Schools

in Pakistan
Mrs. Summia’**

1Army Public School & College Jinnah Campus Gujranwala Cantt, Gujranwala

* bintesaced87@gmail.com

1. Introduction:

Pakistan is experiencing increasingly intense and frequent heatwaves as a direct consequence of
climate change, particularly in southern regions such as South Punjab. These extreme temperatures
pose serious risks to student health, academic performance, and the overall safety of school
environments. Conventional cooling systems like air conditioning are often unaffordable, energy-
intensive, and impractical in resource-constrained settings. This underscores the urgent need for
sustainable, cost-effective, and climate-resilient solutions tailored to local needs.

2. Objectives:

This study investigates how circular economy principles can be applied to enhance heatwave
resilience in Pakistani schools. The focus is on developing scalable, low-cost, and environmentally
sustainable cooling strategies that promote energy efficiency and community inclusion.

3. Methodology:

The research employs a multidisciplinary approach, combining design thinking, environmental
engineering, and community-based participatory methods. Key strategies include the use of
recycled and locally sourced construction materials, passive cooling architecture (e.g., cross-
ventilation, reflective surfaces), rooftop gardens, green walls, shaded learning spaces, and other
nature-based solutions. Data were gathered through field visits, stakeholder interviews, and pilot
case studies in selected schools across South Punjab.

4. Results:

The findings demonstrate that integrating circular design elements significantly reduces indoor
classroom temperatures, improves thermal comfort, and enhances student focus and attendance
during heatwave periods. Successful prototypes—such as classrooms with reflective paint,
ventilated rooftops, and low-cost insulation from reused textiles—show measurable improvements
in energy savings and indoor climate regulation. Additionally, the approach fosters community
engagement, local job creation, and a culture of sustainability within the education sector.

5. Conclusion & Recommendations:

A circular economy model provides a promising and replicable pathway to climate adaptation in
schools, particularly in low-income and climate-vulnerable regions of South Asia. Policymakers,
educational planners, and urban designers should prioritize circular design in school infrastructure
projects, supported by capacity-building, cross-sector collaboration, and localized innovation.
Further research is encouraged to evaluate long-term cost-benefit impacts and behavioral outcomes
on students and school staff.

Keywords:

Circular Economy, Heatwave Resilience, Passive Cooling, Sustainable School Design, Climate
Adaptation, Pakistan
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Impact of Dietary Choices on the Health and Academic Performance of

Secondary School Girls in Tehsil Jaranwala, District Faisalabad
Ayesha Riaz"", Adeela Manzoor'& Ijaz Ashraf®
"nstitute of Home Sciences, University of Agriculture, Faisalabad, Pakistan
Ynstitute of Agricultural Extension, Education & Rural Development, University of Agriculture, Faisalabad,
Pakistan
* ayeshariaz@uaf.edu.pk

1. Introduction:

Healthy dietary choices are essential for maintaining overall well-being, especially during
adolescence, a crucial stage of rapid physical growth and cognitive development. Dietary choices
encompass individual decisions about food selection and intake, which directly influence
nutritional status. Unhealthy eating patterns, such as excessive consumption of processed foods or
nutrient deficiencies, are linked to obesity, metabolic disorders, and impaired immunity, while also
negatively impacting cognitive function, concentration, and academic performance, thereby
hindering long-term health outcomes.

2. Objectives:

This study aimed to assess the impact of dietary choices on the health and academic performance
of secondary school girls in Tehsil Jaranwala, District Faisalabad.

3. Methodology:

The study was conducted in Tehsil Jaranwala, where five girls’ secondary schools were selected
out of a total of 53 using convenience sampling. From a total of 920 enrolled students in these
selected schools, a sample of 129 respondents was chosen using simple random sampling. Data
was collected through structured questionnaires focusing on dietary habits, health indicators, and
academic outcomes.

4. Results:

The findings revealed that most students consumed three meals per day. Commonly consumed
foods included vegetables, rice, and chapatti, while meat was less accessible. Fruit and eggs were
frequently consumed when available. A notable portion of respondents expressed a preference for
junk food depending on its availability. The data showed a strong correlation between healthier
dietary choices and improved stamina, digestion, attention span, and overall academic
performance.

5. Conclusion & Recommendations:

The study concluded that dietary choices are closely linked to the socioeconomic status of students.
Those with better nutrition demonstrated superior physical health and academic achievement. The
findings suggest the need for nutrition education programs in schools, along with policies to
improve access to nutritious food, especially for economically disadvantaged students.

Keywords: Dietary Choices, Health, Academic Performance, Socioeconomic Status, Secondary
School Girls
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Impact of Overscheduling on the Health and Academic Performance of Private School

Students
Tjaz Ashraf’*, Muhammad Salman', Ayesha Riaz?> & Adeela Manzoor?
"nstitute of Agricultural Extension, Education & Rural Development, University of Agriculture, Faisalabad,
Pakistan

’Institute of Home Sciences, University of Agriculture, Faisalabad, Pakistan
gilluaf707@uaf.edu.pk

1. Introduction:

Overscheduling refers to the practice of assigning numerous structured tasks or activities within a
limited timeframe. Among children, this is often characterized by excessive participation in
academic, extracurricular, and social commitments. In today’s educational climate, particularly
within private school systems, students are increasingly burdened with home tuition, religious
studies, sports, and homework outside regular school hours. While these activities may foster
personal development, they can also lead to physical exhaustion, emotional stress, and academic
disengagement.

2. Objectives:

The present study investigates the effects of overscheduling on the health and academic
performance of private elementary school students in Khurrianwala, Tehsil Jaranwala.

3. Methodology:

A total of eight leading private schools in the selected area were identified. From each school, 15
students were selected using a convenience sampling technique, resulting in a total sample size of
120 respondents. Data was collected through a structured questionnaire designed to capture
students' daily routines, academic workload, and health-related concerns.

4. Results:

Findings revealed that a significant majority of students were engaged in multiple activities beyond
school hours, including home tuition, Quran classes, and recreational sports. Commonly reported
issues included decreased concentration during study hours, mental fatigue, physical stress, and
mood disturbances. Students also reported pressure stemming from the need to meet academic
expectations from both school and family.

5. Conclusion & Recommendations:

The study concludes that excessive scheduling negatively impacts both the mental and physical
health of students, thereby affecting their academic performance. It recommends that schools and
parents collaboratively support children in prioritizing and managing their workload. A balanced
and flexible schedule is essential to foster both academic success and psychological well-being.

Keywords: Overscheduling, Academic Performance, Student Health, Time Management, Private
School Education
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Part-Time Work and Its Impact on Students’ Career Development and Economic Growth
Tjaz Ashraf!*, Muhammad Salman' & Ayesha Riaz?
"nstitute of Agricultural Extension, Education & Rural Development, University of Agriculture, Faisalabad,
Pakistan
Hnstitute of Home Sciences, University of Agriculture, Faisalabad, Pakistan
* gilluaf707@uaf.edu.pk

1. Introduction:

Part-time employment, defined as working fewer than 35 to 40 hours per week, offers flexible
income-generating opportunities, especially for students balancing educational and personal
commitments. While part-time work can foster financial independence and soft skill development,
it may also disrupt academic performance and long-term career planning. In Pakistan, an
increasing number of university students are engaging in part-time jobs, particularly through online
platforms, yet the broader impacts of this trend on career development and national economic
growth remain underexplored.

2. Objectives:

This study aims to evaluate the impact of part-time work on the career development of university
students and its implications for economic growth, with a specific focus on students at the
University of Agriculture, Faisalabad.

3. Methodology:

The study targeted students enrolled in the Faculty of Social Sciences. A total of 130 students were
selected through a purposive sampling method. Data were collected using a structured
questionnaire and analyzed to examine the relationship between part-time employment, academic
performance, skill development, and economic self-reliance.

4. Results:

Findings revealed that most students were engaged in part-time online work, primarily as tutors or
freelancers on platforms like Fiverr and Amazon. Financial constraints were the key motivator for
part-time employment. While such work enhanced students’ communication skills, self-
confidence, and economic autonomy, it also had adverse effects on academic performance
particularly in terms of reduced class attendance and concentration. Students reported a lack of
structured career guidance and limited access to skill-based training, which hindered their long-
term career development.

5. Conclusion & Recommendations:

The study concludes that while part-time work contributes positively to students’ financial
independence and soft skill acquisition, it may compromise academic achievement and future
career prospects without adequate support systems. Universities should integrate career counseling
and skill development programs to help students align part-time work with their academic and
career goals. Policymakers must also consider structured internship opportunities to balance
economic needs with academic and professional growth.

Keywords: Part-time Employment, Student Career Development, Online Work, Academic
Performance, Economic Independence, Skill Development.
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Determinants of Flood Risk Mitigation Strategies among Rice Farmers in Kano State,
Nigeria
ADELEKE, Emmanuel Adetayo'; MAMMAN, Baba Yerima'*; ABDULAZEEZ Hudu Wudil'; ONIBUDO,
Maryam Yusuf!, KUNDIRI, Mustapha MusaZ., MAKINTA, Umaru®. and MUSA, Mustapha Musa!
"Department of Agricultural Economics & Agribusiness, Federal University Dutse, Nigeria
’Department of Agricultural Extension and rural Development, Federal University Dutse, Nigeria
* manleke4real@gmail.com

1. Introduction:

This study investigates the determinants of flood risk mitigation strategies among rice farmers in
Dawakin-Kudu, Kano State, Nigeria. As climate variability increases the frequency of floods,
understanding farmers’ adaptation strategies is essential for ensuring sustainable agriculture and
rural resilience.

2. Objectives:

To analyze socio-economic and institutional factors influencing the adoption of flood mitigation
strategies by rice farmers in the study area.

3. Methodology:

Using a multistage sampling technique, data were collected from 110 rice farmers via structured
questionnaires. Analytical methods included descriptive statistics and multivariate probit
regression to identify key determinants of adopted mitigation practices.

4. Results:

The average age, household size, and farm size of respondents were 45 years, 7 persons, and 1.9
hectares, respectively. While 60% had attained at least primary education, access to credit and
extension services remained limited. Key flood mitigation strategies included the adoption of
early-maturing varieties (55.4%), adjustment of planting dates (53.6%), and use of flood-tolerant
varieties (41.8%). Education level, extension access, household size, and cooperative membership
significantly influenced mitigation behaviors.

5. Conclusion & Recommendations:

The study highlights the need for enhanced public awareness and timely dissemination of localized
weather forecasts. Strengthening extension services and farmer networks will be critical in
promoting proactive adaptation strategies to build climate resilience.

Keywords: Flood Risk, Mitigation Measures, Rice Farmers, Climate Adaptation, Kano State
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Assessing the Economic and Food Security Implications of Climate Change in Sindh,
Pakistan
Qadir Bux Aghani'”*
'Department of Agricultural Economics, Sindh Agricultural University Tandojam, Pakistan.
* qadirbux944@gmail.com

1. Introduction:

Sindh, a key agricultural region of Pakistan, is increasingly vulnerable to the adverse effects of
climate change. Rising temperatures, erratic rainfall, and extreme weather events have disrupted
crop cycles, reduced yields, and deepened rural vulnerabilities. Despite Sindh’s vital role in
national food production, its economic resilience under climate stress remains underexplored.

2. Objectives:

This study investigates the economic effects of climate change on agricultural productivity and
household food security in Sindh. It also identifies key vulnerabilities and adaptation strategies
among smallholder farmers to inform climate-resilient policy planning.

3. Methodology:

A mixed-methods approach was adopted, using primary data from farm-level surveys in Mirpur
Khas and secondary climate records. Econometric techniques including the Ricardian model and
food security indices were applied to analyze the relationships between climate variability, crop
income, and household food security.

4. Results:

Rising temperatures were found to significantly reduce cotton yields and farm incomes.
Households practicing crop diversification and with access to extension services reported higher
food security scores. Vulnerability was particularly acute among female-headed and resource-
constrained households, underscoring socio-economic disparities in climate adaptation.

5. Conclusion & Recommendations:

Climate change threatens both agricultural productivity and food security in Sindh. Targeted
investments in climate-smart agriculture, institutional support, and inclusive rural policy
frameworks are critical to improving resilience. The findings call for integrated strategies to align
Pakistan’s agricultural development with climate adaptation goals.

Keywords: Climate Change, Agricultural Productivity, Food Security, Climate Resilience, Sindh,
Pakistan
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Climate-Smart Agriculture: Adoption Pathways, Impacts, and Policy Implications for

Sustainable Development
Muhammad Usman' *, Ijaz Ashraf?, Ayesha Riaz*>, Muhammad Lugman', Muhammad Yaseen' & Muhammad
Wagar*

"Department of Agricultural Extension & Rural Studies, University of Sargodha, Sargodha, Pakistan
’Institute of Agricultural Extension, Education and Rural Development, University of Agriculture, Faisalabad,
Pakistan
3Institute of Home Science, University of Agriculture, Faisalabad, Pakistan
4Department of Agricultural Economics, University of Sargodha, Sargodha, Pakistan
* muhammad.usman@uos.edu.pk

1. Introduction:

Agriculture contributes over 20% of global greenhouse gas emissions and nearly 45% of methane
emissions, making it both a victim and driver of climate change. Climate variability significantly
affects crop productivity through soil degradation, pest outbreaks, and water scarcity—threatening
global food and nutritional security. In this context, climate-smart agriculture (CSA) emerges as a
transformative approach to enhance productivity, adapt to climate risks, and reduce emissions.

2. Objectives:

This study aims to: examine the adoption and effectiveness of climate-smart agriculture among
smallholder farmers; assess the socio-economic and environmental impacts of CSA practices; and
provide policy recommendations to support sustainable agricultural transformation.

3. Methodology:

The study employed a mixed-methods approach, combining a review of existing literature,
secondary data, and expert insights to evaluate CSA adoption trends and their outcomes. Key
variables include access to extension services, institutional support, education, and availability of
climate-related information.

4. Results:

Findings indicate that CSA adoption enhances resilience and productivity but remains limited by
institutional gaps, financial constraints, and low awareness. Prominent CSA practices include crop
diversification and the use of drought-tolerant varieties. Adoption is positively influenced by
access to credit, education, extension services, and timely weather forecasts. Broader
implementation requires robust policies, capacity-building programs, and equitable access to
resources.

5. Conclusion & Recommendations:

CSA holds significant potential to align agricultural growth with climate resilience and sustainable
development goals. However, its effectiveness depends on enabling policy environments, strong
institutions, and targeted financial incentives. It is critical that future international climate
agreements recognize the diverse vulnerabilities of developing countries and support tailored
adaptation strategies.

Keywords: Climate Change, Agriculture, Sustainability, Resilience, Policy, Climate-Smart
Practices
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Sustainable Resource Management and Green Economic Growth: A Global Perspective

with Insights from Pakistan’s Energy Sector
Saeed Ahmad Zaman'*, Naima Nawaz', Zain Nawaz', Muhammad Idrees', Ayesha Riaz> & Lubna Anjum?
'Department of Rural Sociology, University of Agriculture, Faisalabad, Pakistan
’Institute of Home Science, University of Agriculture, Faisalabad, Pakistan
* saeedahmad474747 @gmail.com

1. Introduction:

As global economies confront escalating environmental challenges, the need to align economic
growth with ecological sustainability has gained urgent attention. Green economic growth, defined
by environmentally responsible resource use, offers a pathway to sustainable development.
However, managing this transition requires evidence-based strategies for sustainable resource
management.

2. Objectives:

This study aims to explore the relationship between sustainable resource management and green
economic development from a global perspective. It also uses Pakistan’s energy sector (2020—
2024) as a focal case to evaluate how national policies and practices align with global sustainability
goals.

3. Methodology:

A mixed-methods approach was employed, combining a comprehensive literature review with
secondary data analysis from Pakistan’s energy sector. Case studies and empirical findings from
international examples were integrated to assess how different countries are implementing
resource-efficient growth strategies.

4. Results:

The findings highlight that effective sustainable resource management is pivotal to fostering green
economies. Key drivers include renewable energy adoption, policy incentives, and investment in
eco-innovation. In Pakistan, data indicates a positive trend toward energy diversification, but
challenges remain in implementation and regulatory consistency. Globally, the most successful
countries combine strong governance with public-private partnerships and technology-driven
interventions.

5. Conclusion & Recommendations:

Green economic growth is no longer optional but a necessary response to ecological and economic
vulnerabilities. The study recommends that nations, especially developing ones, strengthen
institutional frameworks, prioritize environmental governance, and foster innovation in resource
management. Insights from Pakistan’s evolving energy strategy underscore the importance of
aligning national action with global climate goals.

Keywords: Green Economic Growth, Resource Management, Environmental Sustainability,
Energy Policy, Pakistan, Global Perspective
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Exploring the Socioeconomic Determinants of Early Marriages and Domestic Violence in
Pakistan
Humaira Naz!"
!Comsats University Islamabad, Vehari Campus, Vehari, Pakistan
* humairanaz876(@gmail.com

1. Introduction:

Early marriage and domestic violence are deeply entrenched social issues in Pakistan, often
exacerbated by socioeconomic inequalities, cultural traditions, and limited educational
opportunities. These phenomena not only violate human rights but also hinder progress toward
gender equity and sustainable development.

2. Objectives:

This study aims to assess the contribution of various socioeconomic factors such as household
income, education, and cultural norms to the prevalence of early marriages and their association
with domestic violence among women in Pakistan.

3. Methodology:

The analysis draws on data from the Pakistan Demographic and Health Survey (PDHS) 2017—
2018. Descriptive statistics and regression models were used to examine the relationship between
early marriage and different forms of domestic violence, controlling for key socioeconomic and
regional variables.

4. Results:

Findings reveal that 34% of women were married before the age of 18. Higher educational
attainment significantly decreased the likelihood of early marriage. Regional disparities were
evident, with women in Sindh and Khyber Pakhtunkhwa reporting higher rates of domestic
violence compared to Punjab. Emotional violence was the most common form (reported by 45% of
women), followed by 8% experiencing severe physical abuse. Early marriage showed a strong
positive correlation with the incidence of domestic violence, particularly among low-income
households.

5. Conclusion & Recommendations:

The results underscore the urgent need for universal access to education, financial support for
vulnerable households, and community-based initiatives to challenge harmful cultural practices.
Addressing the root causes of early marriage and domestic abuse is essential for promoting gender
equality and achieving the Sustainable Development Goals (SDGs), particularly those related to
health, education, and human rights.

Keywords: Early Marriage, Domestic Violence, Education, Socioeconomic Factors, Gender
Equity, Policy Interventions
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Groundwater-Dependent Agricultural Use and Economic Development: Does It Follow an
Environmental Kuznets Curve?
Aiza Shabbir!
!Griffith Business School, Griffith University, Brisbane, Australia
* aiza.shabbir@griffithuni.edu.au

1. Background / Introduction

Groundwater serves as a crucial resource for agricultural production, especially in water-scarce
regions such as Pakistan and India. However, the increasing reliance on groundwater raises
sustainability concerns. Understanding how groundwater use evolves with economic development
is essential for designing effective water governance strategies. This study applies to the
Environmental Kuznets Curve (EKC) framework to explore whether the relationship between
groundwater use, and economic development follows an inverted-U pattern globally.

2. Objectives

The primary objective is to assess whether groundwater use increases at early stages of economic
development and declines beyond a certain income threshold, consistent with the EKC hypothesis.
The study also explores how income levels influence shifts toward sustainable groundwater
practices.

3. Methodology

Using cross-sectional and panel datasets, the study models the area equipped for groundwater-
based irrigation as the dependent variable. GDP per capita and its quadratic term serve as key
explanatory variables, along with several controls. Cross-sectional regression is initially employed
to address data limitations, followed by Panel Corrected Standard Errors (PCSE) to correct for
heteroskedasticity and autocorrelation. Robust checks include lagged explanatory variables and
models with and without controls.

4. Results

The analysis consistently supports an inverted-U relationship between GDPs per capita and
groundwater use, validating the EKC hypothesis. At lower income levels, groundwater
dependency increases, but beyond a certain economic threshold, usage begins to decline,
suggesting improved efficiency and adoption of sustainable practices.

5. Conclusion & Recommendations

The findings indicate that economic growth influences groundwater extraction behavior, with
significant policy implications including promotion of early adoption of sustainable practices,
investing in water-saving technologies, strengthening monitoring and institutions, aligning
agricultural and water policies, ensuring equitable access, encouraging regional and international
cooperation, and designing income-sensitive policies.

Keywords: Groundwater management, Agricultural sustainability, Environmental Kuznets Curve
(EKC), Economic development, Water governance
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Examining Industrial Eco-Efficiency in the Carbon Border Adjustment Mechanism
Regime: An Empirical Analysis of South Asian Countries
Amna Naeem"" & Iqra Mushtaq'
!Government College Women University, Sialkot, Pakistan
* amnanaeem139@gmail.com

1. Introduction:

The global transition toward greener economies has brought increased focus on the European
Union’s Carbon Border Adjustment Mechanism (CBAM), which introduces carbon tariffs on
carbon-intensive imports. This policy shift is expected to have significant implications for
developing countries, particularly in South Asia, where industrial sectors are both carbon-intensive
and export-oriented.

2. Objectives:

This study aims to assess the eco-efficiency of selected South Asian countries including
Bangladesh, India, Pakistan, Nepal, and Sri Lanka within the evolving CBAM framework.
Specifically, it evaluates how key industrial sectors targeted under the initial CBAM phase perform
in terms of both resource utilization and environmental impact, while addressing the broader goal
of global carbon neutrality by 2050.

3. Methodology:

The research employs Stochastic Frontier Analysis (SFA) with a Translog production function to
separately measure resource efficiency and environmental efficiency. The panel dataset spans from
1990 to 2023 and includes variables such as energy use, capital, labor, CO2 emissions, greenhouse
gases, and industrial value-added. All variables are normalized and log-transformed to ensure
robustness in estimation and interpretation.

4. Results:

Preliminary findings indicate regional disparities in industrial eco-efficiency, with some countries
exhibiting relatively low resource use efficiency and higher environmental impact. The study is
expected to identify which countries are most vulnerable to the economic consequences of CBAM,
and where policy reform is most urgently needed. Final estimation results are currently in progress.

5. Conclusion & Recommendations:

This research contributes to the growing body of literature at the intersection of trade policy and
environmental economics by introducing a methodological framework to assess industrial eco-
efficiency in the CBAM context. The findings can inform national strategies for cleaner production
and offer guidance for navigating trade competitiveness under emerging environmental standards.

Keywords: Eco-Efficiency, Resource Efficiency, Environmental Efficiency, CBAM, Translog
Production Function, Stochastic Frontier Analysis
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Asymmetric Association of Consumption and Production-based Carbon Emissions with
Tourism Development in Pakistan
Maryam Sani'>* & Assad Abass'
!Comsats University Islamabad, Vehari Campus, Vehari, Pakistan
* maryamsani765@gmail.com

Introduction:

Tourism in Pakistan holds immense potential for economic growth but is increasingly threatened
by environmental degradation. Carbon emissions, both from domestic production and
consumption, have emerged as key environmental pressures that may influence tourism patterns.
This study explores the asymmetric relationship between carbon emissions and tourism
development in Pakistan.

Objectives:

The study examines the asymmetric impacts of consumption-based and production-based carbon
emissions on tourism development in Pakistan from 2000 to 2024, highlighting the differentiated
environmental pressures influencing the sector.

Methodology:

Using ARDL and NARDL models, the research evaluates the impact of CBCE, PBCE, GDP
growth, inflation, and exchange rate fluctuations on tourism development. This time-series
analysis captures both short-run and long-run nonlinearities using econometric modeling
techniques.

Results:

Findings support the Growth-Led Tourism Hypothesis. Economic growth positively influences
tourism, while CBCE and PBCE exert asymmetric effects increases in emissions significantly
deter tourism development, whereas decreases do not yield proportional improvements.
Additionally, inflation and exchange rate volatility negatively impact tourism performance.

Conclusion & Recommendations:

Sustainable tourism in Pakistan requires more than just emission control, it demands integrated
policy action. The asymmetric effects of carbon emissions suggest that proactive environmental
regulation, promotion of eco-tourism, investment in green technologies, and macroeconomic
stability are essential. Policymakers should adopt a comprehensive approach to align tourism
development with long-term environmental sustainability and national SDGs.

Keywords: Tourism, Carbon Emissions, CBCE, PBCE, Economic Growth, Exchange Rate,
Inflation
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Governance of Potato Value Chains for Regenerative Agriculture: Pathways to

Sustainability and Climate Resilience in Pakistan
Azhar Rasool"", Hammad Badar? & Abdul Ghafoor?
"Namal University Mianwali, (Punjab), Pakistan
’Institute of Business Management Sciences, University of Agriculture, Faisalabad, Pakistan
* azhar.rasool@outlook.com

Introduction:

As climate change accelerates, regenerative agriculture offers a vital approach to restoring
ecosystems, improving soil health, and ensuring sustainable food production. Integrating
regenerative principles into value chain governance (VCG) strengthens climate resilience by
promoting resource efficiency, equity, and sustainability. This approach is particularly relevant for
input-intensive sectors such as potato farming in Pakistan, where adopting regenerative practices
can reduce vulnerabilities and foster long-term environmental and economic stability.

Objectives:

This study explores the governance mechanisms shaping the potato value chain in Pakistan and
assesses how these structures influence the adoption of regenerative and climate-smart practices
among growers.

Methodology:

A mixed-methods approach was employed, integrating structured interviews with potato growers
in Punjab alongside detailed value chain analysis. The research explored growers’ engagement in
diverse value chain governance (VCG) models, spot-market, modular, relational, and captive,
while simultaneously assessing the extent to which they adopted regenerative agricultural practices
aimed at enhancing sustainability, resilience, and environmental stewardship within the sector.

Results:

Growers engaged in captive and formal value chain governance (VCG) models showed stronger
commitment to sustainability, responsibly managing crop residues, optimizing input use, and
adopting climate-smart agricultural practices. Conversely, those operating within traditional spot-
market structures demonstrated weaker adherence to regenerative principles. Formal VCGs proved
more effective in incentivizing best practices by embedding sustainability standards, providing
technical support, and fostering accountability, thereby strengthening long-term environmental
and economic resilience.

Conclusion & Recommendations:

Strengthening formal contracting mechanisms between growers and buyers is vital to advancing
regenerative agriculture and climate resilience in Pakistan’s potato sector. Policymakers should
incentivize inclusive and accountable VCG models to align private incentives with public
environmental goals.

Keywords: Regenerative Agriculture, Climate Resilience, Value Chain Governance, Formal
Contracts
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Climate Change Adaptation and Sustainable Management of Natural Resources
Shagufta Rasheed!*", Nazia Tabasam', Saria Jabeen' & Jawad Anwar?
nstitute of Agricultural and Resource Economics, University of Agriculture, Faisalabad, Pakistan
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* shaguftarasheed57@gmail.com

1. Introduction:

Climate change presents significant challenges to ecosystems, water availability, food security,
and biodiversity, with profound implications for both environmental sustainability and economic
stability. The integration of climate science with sustainable natural resource management is
critical for developing adaptive and resilient systems. Climate-induced disruptions such as
declining crop yields, ecosystem degradation, and increased frequency of droughts necessitate the
development of flexible, proactive strategies that minimize environmental damage while fostering
sustainable development.

2. Objectives:

The objectives were to: explore innovative, interdisciplinary approaches for adapting to climate
change through sustainable resource management; assess the role of economic instruments and
policy mechanisms in enhancing natural resource resilience; and evaluate community participation
and governance models in building climate-resilient systems.

3. Methodology:

This conceptual study draws upon a comprehensive literature review of empirical research, policy
documents, and climate adaptation frameworks. Case studies from various sectors (agriculture,
water, energy, and forestry) are examined to identify best practices and cross-cutting themes in
climate adaptation and resource management. A comparative analysis approach was used to
evaluate eco-innovative strategies and governance models across different regional contexts.

4. Results:

Findings suggest that integrated approaches, combining local knowledge, technological
innovation, and policy support, significantly enhance climate resilience. Projects involving
reforestation, precision irrigation, and renewable energy adoption have shown to not only mitigate
environmental risks but also generate economic opportunities. However, inadequate institutional
coordination, lack of stakeholder engagement, and limited access to financing remain key barriers.

5. Conclusion & Recommendations:

Achieving sustainable management of natural resources in the face of climate change requires
continuous innovation, inclusive governance, and strong policy support. Effective adaptation
strategies must integrate scientific insights with socio-economic realities. Policymakers should
promote incentive-based mechanisms (e.g., payments for ecosystem services, subsidies for
climate-smart technologies), enhance institutional capacity, and prioritize community-driven
solutions. Investing in climate resilience will not only safeguard ecosystems but also contribute to
long-term economic development and social equity.

Keywords: Climate Change Adaptation, Natural Resource Management, Eco-innovation,
Resilience, Sustainable Policies
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1. Introduction:

Climate change has transitioned from a future threat to an immediate global crisis, impacting
ecosystems, economies, and communities worldwide. The global surface temperature has already
increased by 1.09°C above pre-industrial levels, primarily due to human activities. The
Intergovernmental Panel on Climate Change (IPCC) identifies methane largely from agriculture
and fossil fuel use as the second most potent greenhouse gas after carbon dioxide. This underscores
the need to rethink current models of economic development, which rely heavily on linear resource
consumption and disposal.

2. Objectives:

The objectives are to: explore innovative strategies that promote climate resilience and sustainable
resource use; highlight the importance of integrating circular economy principles and
decarbonization into policy and planning; and examine the role of digital technologies in
enhancing adaptive capacity and efficient resource management.

3. Methodology:

This study employs a qualitative review of international climate frameworks, policy initiatives,
and scientific literature. Case studies from both developed and developing countries are analyzed
to assess the effectiveness of resilience-building strategies and circular economy practices. Policy
documents such as the IPCC reports and the European Green Deal are examined to extract
actionable insights for regional implementation.

4. Results:

Preliminary analysis suggests that circular economy models, when paired with digital innovation
and strong institutional frameworks, can significantly contribute to emission reductions and
adaptive capacity. Countries that have invested in green technologies and public engagement
mechanisms show better progress toward climate goals. However, challenges remain, including
fragmented governance, limited access to finance, and technological disparities.

5. Conclusion & Recommendations:

To achieve long-term sustainability, countries must adopt inclusive, interdisciplinary strategies
that integrate environmental, technological, and economic dimensions. Strengthening climate
resilience should be prioritized through adaptive governance, investment in digital infrastructure,
and community-led initiatives. Policymakers should promote sustainable consumption, incentivize
clean technology, and support circular models that ensure equitable growth and ecological balance.

Keywords: Climate Change, Circular Economy, Greenhouse Gases, Digital Innovation, Climate
Resilience, Sustainable Resource Management
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1. Introduction:

Climate change presents a critical threat to Pakistan’s economic stability, particularly affecting the
agriculture and industrial sectors both of which form the backbone of employment in the country.
Agriculture, which engages nearly 40% of the workforce, is increasingly vulnerable to climate-
induced phenomena such as droughts, floods, rising temperatures, and erratic rainfall. Similarly,
industrial employment, especially in climate-sensitive sectors like food processing and textiles, is
under pressure due to energy shortages, supply chain disruptions, and infrastructure damage. This
study investigates the dynamic impact of climate variability on sectoral employment in Pakistan
over the period 1990-2024.

2. Objectives:

The objectives of this study are to; analyze the long- and short-run effects of climate change on
employment in Pakistan’s agriculture and industrial sectors; assess the role of economic and
demographic variables in moderating climate impacts on employment; and recommend adaptive
strategies for enhancing employment resilience in climate-sensitive sectors.

3. Methodology:

The study utilizes annual time-series data from 1990 to 2024. The Augmented Dickey-Fuller
(ADF) test is employed to assess data stationarity. The Autoregressive Distributed Lag (ARDL)
approach is applied to estimate long-run relationships, while the Error Correction Model (ECM)
is used to evaluate short-run dynamics. Diagnostic tests such as the F-bound, CUSUM, and
CUSUMQ are used to confirm model stability.

4. Results:

Empirical results show that climate variables specifically rising temperatures and fluctuating
rainfall have a statistically significant and negative impact on both agricultural and industrial
employment. In the short run, climate shocks adversely affect employment, as confirmed by ECM
results. In the long run, agricultural GDP and rural employment are positively associated with
agricultural sector employment. Similarly, in the industrial sector, industrial GDP and urban
population have a positive effect, despite the adverse influence of climate variables. Model
diagnostics confirm overall robustness and reliability of the estimations.

5. Conclusion & Recommendations:

The study concludes that climate change poses a significant risk to employment in both agriculture
and industry in Pakistan. To mitigate these impacts, the adoption of climate-smart agricultural
practices and the introduction of a rural employment guarantee scheme are recommended. In the
industrial sector, labor protection laws should be strengthened, and workers should be trained in
climate adaptation strategies. These measures are crucial for fostering employment resilience in
the face of ongoing climate challenges.

Keywords: Climate Change, Employment, Agricultural Sector, Industrial Sector, ARDL, Pakistan
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1. Introduction:

Urban Pakistan is increasingly vulnerable to climate change impacts, including rising
temperatures, poor air quality, and extreme weather. Tree plantation offers a cost-effective solution
by enhancing carbon sequestration, reducing urban heat islands, and improving resilience. This
study explores the perceptions and choices of Faisalabad’s business community regarding tree
plantation, highlighting their untapped potential as contributors to climate-responsive urban
planning and sustainable development along key commercial corridors.

2. Objectives:

The objectives of this study are to: provide an overview of tree plantation initiatives in Pakistan;
identify economic and social factors influencing business community perceptions and choices
regarding urban greening; and propose policy alternatives for enhancing business engagement in
tree plantation.

3. Methodology:

This study used a descriptive design, selecting five main roads in Faisalabad via the map grid
method. Primary data from business owners were gathered through structured questionnaires and
interviews. Perceptions, measured via a composite index, were analyzed using multiple linear
regression, while multinomial logistic regression assessed choice behavior. Variables included
enterprise size, owner demographics, income, education, ownership, perceived tree benefits, and
awareness of tree management practices.

4. Results:

Findings show that enterprise size, income, education level, gender, and business experience
significantly influence perceptions about tree plantation. Additionally, choices regarding
willingness to pay for plantation were affected by ownership status, perceived benefits, tree
management concerns, and perceived importance of urban greenery. Many respondents indicated
willingness to financially support tree plantation initiatives if institutional facilitation were
provided.

5. Conclusion & Recommendations:

The urban business community is a key but often overlooked actor in climate adaptation. Facing
air pollution, heat stress, and declining walkability, their choices in tree species, irrigation, and
placement reflect adaptive behavior and resource limits. This study calls for shifting from top-
down plantation drives to inclusive, enterprise-sensitive strategies, promoting co-ownership and
co-management of green infrastructure to make urban forestry a scalable, economically integrated
climate resilience tool.

Keywords: Perceptions, Choices, Business Community, Tree Plantation, Climate Change, Urban
Greening
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1. Introduction:

Land fragmentation is a persistent challenge in Pakistan’s agricultural sector, particularly in
Punjab, where average farm size has declined, leading to inefficiencies in land use and input
management. This study investigates the impact of land consolidation on farm productivity and
overall agricultural efficiency. By addressing how scattered landholdings affect mechanization,
labor costs, and input use, the research aims to provide empirical insights into policy-driven land
reforms.

2. Objectives:

The objectives of the study are to: assess the relationship between land consolidation and farm-
level productivity in Punjab; evaluate the operational efficiency gains from consolidated
landholdings; and identify the socioeconomic implications of land consolidation across different
farm sizes.

3. Methodology:

A mixed-methods approach was employed. Quantitative data were collected from farm production
surveys across four major agricultural districts including Faisalabad, Multan, Lahore, and
Sargodha. Qualitative insights were gathered through semi-structured interviews with farmers,
agricultural officers, and land administration personnel. Geographic Information System (GIS)
mapping was used to evaluate the spatial distribution and consolidation patterns of landholdings.
Descriptive statistics, regression analysis, and thematic content analysis were used to interpret the
data.

4. Results:

Findings suggest that land consolidation improves farm productivity by reducing transaction costs,
facilitating efficient mechanization, and improving irrigation management. Medium- and large-
scale farmers experienced greater gains in yield and cost reduction due to better access to
consolidation programs and financial capital. In contrast, smallholders often lacked the
institutional support and land tenure security required to participate effectively. Land consolidation
also contributed to better land use planning and reduced disputes over boundaries.

5. Conclusion & Recommendations:

Land consolidation has a measurable positive effect on agricultural efficiency and output in
Punjab. However, without inclusive policy frameworks, smallholders risk marginalization. The
study recommends strengthening institutional support for smallholder participation in land
consolidation, providing legal frameworks for land reallocation and voluntary land pooling,
integrate land consolidation programs with agricultural extension services and subsidies for
mechanization.

Keywords: Land Consolidation, Agricultural Efficiency, Farm Productivity, GIS, Punjab,
Smallholders
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1. Introduction:

Agriculture is a key pillar of Pakistan’s economy, employing over one-third of the labor force and
contributing significantly to the national GDP. Punjab, the leading rice-producing province,
heavily depends on diesel-powered tube wells for irrigation. However, escalating fuel prices, water
scarcity, and energy unreliability pose serious challenges to agricultural productivity and
sustainability. Given the country’s substantial solar potential, photovoltaic (solar-powered) tube
wells offer a promising alternative for promoting climate-resilient and cost-effective rice farming.
This study compares the economic viability and resource efficiency of diesel versus solar tube
wells in Punjab’s rice-growing regions.

2. Objectives:

The objectives of this study are to: assess and compare the profitability of rice production under
diesel and solar-powered irrigation systems; identify socioeconomic and institutional factors
influencing the adoption of solar tube wells; and explore the constraints hindering solar technology
diffusion in the farming community.

3. Methodology:

The study employed a comparative economic analysis between diesel and solar tube well users,
using primary data from rice farmers in Punjab. Cost-benefit analysis and benefit-cost ratio (BCR)
metrics were used to assess profitability. Logistic regression was applied to determine adoption
determinants. Constraint analysis was conducted to identify key barriers to solar tube well uptake.

4. Results:

Farmers using diesel-powered tube wells incurred average production costs of PKR 135,451 per
acre, with irrigation expenses of PKR 40,450. They achieved 39.75 maunds per acre, earning PKR
192,231 in revenue, a net income of PKR 56,781, and a BCR of 1.42. Solar-powered irrigation
reduced costs to PKR 107,126, with similar yields (39.48 maunds) but higher profitability—net
income PKR 83,521, BCR 1.78. Logistic regression showed education, peer influence, and social
media use positively affected adoption, while large landholdings and sole dependence on farming
had negative effects. Barriers included high installation costs, theft concerns, and limited
incentives; dust, cloudy weather, and technician availability were minor issues.

5. Conclusion & Recommendations:

Solar tube wells present a viable alternative to diesel systems, offering long-term economic and
environmental benefits. To accelerate adoption, the government should expand subsidy programs,
establish community demonstration projects, and enhance extension services. Additionally,
improving access to financing and leveraging digital platforms for awareness can strengthen
farmer confidence in solar technology. These measures will promote sustainable irrigation, reduce
carbon footprints, and improve the resilience of rice farming in Punjab.

Keywords: Solar Energy, Irrigation, Rice Farming, Benefit-Cost Ratio (BCR), Adoption
Barriers, Sustainable Agriculture
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1. Introduction:

Seasonal employment in Pakistan’s sugar industry plays a vital role in rural livelihoods, especially
in districts like Jhang. Despite their critical contribution to industrial operations, seasonal workers
often endure poor working conditions, including lack of job security, limited benefits, and
substandard facilities. These challenges can significantly influence job satisfaction and overall
productivity. This study investigates the relationship between specific working conditions and the
job satisfaction of seasonal workers employed in sugar mills in Jhang district.

2. Objectives:

To analyze the effect of various working conditions on the job satisfaction of seasonal workers in
the sugar industry of Jhang.

3. Methodology:

A cross-sectional quantitative study was conducted using primary data collected from 200 seasonal
workers across four sugar mills (50 respondents per mill) in Jhang. A structured questionnaire was
administered to gather data on demographic characteristics, employment conditions, and
satisfaction levels. Binary logistic regression was employed to identify the determinants of job
satisfaction, categorized as satisfied vs. dissatisfied.

4. Results:

The regression model revealed that access to medical facilities, respectful behavior by senior staff,
a secure work environment, and on-site housing significantly predicted higher job satisfaction.
Medical facilities (Exp(B) = 24.066), respectful treatment (Exp(B) = 29.077), workplace security
(Exp(B) = 6.454), and residency access (Exp(B) = 54.458) were all highly significant (p < 0.05).
These findings underscore the importance of health, dignity, safety, and housing in shaping worker
satisfaction. Conversely, factors such as long hours, abrupt termination, limited rest, and
inadequate amenities showed no significant effect. The overall model demonstrated good fit and
strong predictive value.

5. Conclusion & Recommendations:

The study concludes that improved medical services, respectful supervision, workplace safety, and
adequate housing significantly enhance job satisfaction among seasonal sugar mill workers. Mill
management and labor policymakers should prioritize these factors in workforce planning and
welfare strategies. Addressing these critical areas could lead to improved worker performance,
reduced turnover, and a more sustainable seasonal labor framework. Future research should
explore these dynamics over time and across other regions or comparable labor-intensive sectors.

Keywords: Job Satisfaction, Working Conditions, Seasonal Labor, Sugar Industry, Jhang,
Pakistan
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1. Introduction:

Climate change poses a serious threat to agriculture in Pakistan, particularly for smallholder
farmers who are highly vulnerable due to limited resources and low adaptive capacity. Despite the
growing need for adaptation, the uptake of climate-resilient practices remains sluggish, often
attributed to a lack of awareness and access to appropriate technologies. This study aims to assess
farmers' awareness of climate change and identify key factors influencing their adaptive capacity
in the agricultural sector.

2. Objectives:

The objectives of this study are to evaluate the level of farmers’ awareness regarding climate
change; identify socioeconomic and institutional factors influencing farmers' adaptation decisions;
and suggest policy measures to enhance climate resilience at the farm level.

3. Methodology:

A cross-sectional survey was conducted among 280 farmers in District Vehari using a multistage
sampling technique. Data were collected using a structured questionnaire developed from existing
literature. The analysis employed a binary logistic regression model, and odds ratio estimates to
examine the determinants of farmers' adaptive capacity.

4. Results:

The findings reveal that awareness about climate change significantly influences adaptation
decisions. Key determinants of adaptive capacity include education level, access to climate
information, use of modern technologies, and availability of credit facilities. The study highlights
that improved access to technology and climate information strengthens adaptive behavior among
farmers. Additionally, financial support mechanisms such as credit and subsidies are crucial for
enabling long-term adoption of climate-resilient practices.

5. Conclusion & Recommendations:

The study concludes that enhancing farmers’ awareness and strengthening institutional support are
critical to improving climate change adaptation in Pakistani agriculture. Extension services,
targeted education campaigns, and financial incentives should be expanded to promote climate-
smart practices. Policymakers must prioritize investments in rural infrastructure, agricultural
technology dissemination, and farmer training programs to build resilience and secure sustainable
agricultural livelihoods in the face of climate change.

Keywords: Climate Change, Awareness, Adaptive Capacity, Climate Resilience, Smallholder
Farmers, Punjab, Pakistan
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1. Introduction:

Pakistan is experiencing increasing energy demand driven by rapid population growth and rising
climate variability. These factors impose significant pressure on energy infrastructure and
complicate efforts to implement sustainable energy strategies. Despite their growing importance,
limited empirical studies in Pakistan have examined the joint influence of climatic and
demographic changes on energy consumption. This study aims to fill that gap by modeling the
effects of temperature variation and population growth on energy demand, while also forecasting
future energy consumption trends. The findings aim to support evidence-based energy policy in
the context of climate resilience.

2. Objectives:

The objectives of this study are to: analyze the long-run and short-run impacts of climate change
and population growth on energy demand in Pakistan; forecast future per capita energy
consumption using time series modeling techniques; and suggest policy recommendations for
sustainable energy planning in light of demographic and climatic challenges.

3. Methodology:

Time series data from 1995 to 2025 were utilized. Stationarity of the variables was tested using
the Augmented Dickey-Fuller (ADF) test. The Autoregressive Distributed Lag (ARDL) model
was applied to assess the long-run cointegration relationships, while the Error Correction Model
(ECM) captured the short-run dynamics. The Auto-Regressive Integrated Moving Average
(ARIMA) model was employed to forecast future energy demand trends.

4. Results:

The results indicate that energy demand in Pakistan is significantly influenced by increasing
temperatures, population growth, and GDP per capita, both in the short and long run. ARIMA-
based forecasts suggest a 22% increase in per capita energy consumption over the next decade.
These results underscore the urgent need to address demographic and environmental pressures in
national energy planning.

5. Conclusion & Recommendations:

The study concludes that population dynamics and climate variables are critical drivers of energy
demand in Pakistan. It recommends multi-pronged policy interventions, including investment in
renewable energy, climate-smart technologies, and widespread afforestation to mitigate
temperature-related impacts. Population control measures, while politically sensitive, should focus
on awareness campaigns and incentives, rather than coercive policies. Overall, a shift toward green
energy and integrated climate-energy planning is essential to ensure long-term sustainability.

Keywords: Climate Change, Population Growth, Energy Demand, ARDL Model, ARIMA
Forecasting, Sustainable Energy, Pakistan
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1. Introduction:

Smallholder farmers are central to agricultural production and rural income generation in
developing countries, including Pakistan. Their participation in agricultural value chains is
increasingly seen as a key driver for improving livelihood outcomes. However, despite the growing
focus on value chain development, limited empirical research exists on the direct impact of value
chain participation on smallholder livelihoods, particularly in the pulses sector. This study
investigates the effect of value chain engagement on the livelihood status of smallholder pulse
growers in Punjab, Pakistan. It specifically aims to compare the socioeconomic outcomes of
participants and non-participants in pulse value chains and identify the factors that influence
participation.

2. Objectives:

The objectives of this study are to: evaluate the impact of value chain participation on the
livelihood status of smallholder pulse growers; identify the key factors influencing participation
in pulse value chains; and explore constraints that limit smallholder farmers' engagement in value-
added activities.

3. Methodology:

Primary data will be collected from pulse growers in Bhakkar and Chakwal districts using a
structured questionnaire. An endogenous switching regression (ESR) model will be employed to
account for selection bias and estimate the differential impact of value chain participation on
farmers’ livelihood indicators, including income, asset accumulation, and food security.
Descriptive statistics and regression diagnostics will also be used to complement the econometric
analysis.

4. Results:

Preliminary findings suggest that participation in value chains positively influences household
income, access to markets, and the adoption of improved practices. Education, landholding size,
extension contact, and access to credit are among the major determinants of participation. Non-
participants tend to face more structural and informational barriers, limiting their access to market
linkages and institutional support.

5. Conclusion & Recommendations:

The study concludes that enhancing smallholder farmers’ integration into agricultural value chains
can significantly improve their livelihood status. To expand participation, targeted interventions
are needed, including improved extension services, farmer training programs, access to finance,
and infrastructure development. These findings offer evidence-based insights for policymakers
and development practitioners aiming to foster inclusive and sustainable rural development.

Keywords: Value Chain Participation, Smallholder Farmers, Livelihood Status, Pulses,
Endogenous Switching Regression, Punjab
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Farmers’ Perceptions of the Impacts of Climate Change on Citrus Production in District
Sargodha
Saba Shaheen'”, Rakshanda Kousar' & Javaria Nasir!
"nstitute of Agricultural and Resource Economics, University of Agriculture, Faisalabad, Pakistan
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1. Introduction:

Climate change poses a significant threat to agricultural sustainability, particularly in regions
heavily dependent on climate-sensitive crops. In Pakistan, erratic weather patterns, such as rising
temperatures, irregular rainfall, and prolonged dry spells, have adversely affected citrus
production. This study explores citrus farmers' perceptions of climate change and its impacts on
citrus yield and quality in District Sargodha, one of Punjab's largest citrus-producing areas.

2. Objectives:

The study aims to: assess citrus farmers’ perceptions of climate change and its manifestations;
examine the perceived impacts on citrus flowering, fruit setting, yield, and quality; identify socio-
economic and climatic factors influencing farmers' adaptation responses; and recommend practical
adaptation strategies to enhance citrus farming resilience.

3. Methodology:

A stratified sampling technique was employed to survey 80—100 citrus farmers from key tehsils
including Bhalwal, Kotmomin, and Sargodha. A structured questionnaire was used to gather data
on farmers’ observations regarding climate variability and its impact on citrus production.
Statistical analysis was conducted using SPSS (Version 25), and Principal Component Analysis
(PCA) was applied to identify key socio-economic and climate-related components influencing
perceptions and adaptation behavior.

4. Results:

The findings reveal that most farmers attribute declining citrus yields to rising temperatures,
unpredictable rainfall, and an increase in pest and disease outbreaks. Significant factors
influencing perception and adaptation include education level, household size, and access to
climate-related information. PCA results further emphasized the role of socio-economic attributes
and access to extension services in shaping farmers' climate responses.

5. Conclusion & Recommendations:

The study underscores the importance of incorporating farmers’ insights into climate adaptation
policies. Recommended measures include the promotion of climate-smart agricultural practices,
improved irrigation infrastructure, enhanced local extension services, and targeted educational
campaigns. Strengthening farmers’ adaptive capacity through localized interventions will be
critical in sustaining citrus production amid increasing climate risks.

Keywords: Climate Change, Farmer Perceptions, Citrus Production, Yield Decline, Temperature,
Rainfall Variability, Adaptation Strategies
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1. Introduction:

West Africa is confronting increasing environmental pressures driven by agricultural expansion,
energy consumption, economic growth, population increase, and foreign direct investment (FDI).
While the region contributes minimally to global carbon emissions, its accelerated development
path raises concerns about environmental sustainability. This study empirically investigates the
dynamic nexus between agriculture, economic growth (GDP), renewable and non-renewable
energy consumption, FDI, population growth, and environmental degradation across 16 West
African countries.

2. Objectives:

The objectives of the study are to: examine the short- and long-run causal relationships between
agriculture, energy use, GDP growth, FDI, and environmental degradation; forecast future
environmental trends in the region using time series models; amd provide policy-relevant insights
for promoting sustainable development in West Africa.

3. Methodology:

The study applies the Autoregressive Distributed Lag (ARDL) model and the Vector Error
Correction Model (VECM) to estimate both short-run and long-run relationships among the
variables. The ecological footprint (EF) is used as a proxy for environmental degradation. An
ARIMA model is further used to forecast future EF trends, offering predictive insights into the
region's environmental trajectory.

4. Results:

The ARDL and VECM results indicate that GDP growth and energy consumption significantly
increase the ecological footprint in the short run, but their long-run effects are either statistically
insignificant or turn negative. Agricultural activity also contributes to higher EF in the short term
but lacks a significant long-term impact. Interestingly, FDI appears to reduce environmental
degradation in the long run, suggesting a potential role for green investments. Meanwhile,
population growth and renewable energy consumption show statistically insignificant impacts on
EF in both time horizons. ARIMA-based forecasts suggest a potential long-term decline in
environmental degradation in the region.

5. Conclusion & Recommendations:

This study underscores the complex and evolving environmental challenges in West Africa, calling
for integrated policy strategies that promote renewable energy adoption, enhance energy
efficiency, encourage environmentally sustainable foreign investments, and rethink agricultural
practices to reduce short-term ecological pressures. Aligning development efforts with climate and
sustainability goals can enable policymakers to foster long-term ecological balance, resilience, and
sustainable growth in the region.

Keywords:
Ecological Footprint, ARDL, VECM, Renewable Energy, Economic Growth, West Africa
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* samiraoct1984(@yahoo.com

1. Introduction:

As climate change intensifies, Bangladesh, highly vulnerable to environmental shifts, is advancing
green agricultural practices to strengthen resilience and safeguard food security. The sector faces
challenges such as coastal salinity, erratic rainfall, rising temperatures, and declining yields,
particularly affecting smallholder farmers and coastal communities. In response, Bangladesh
promotes climate-smart solutions like improved water management, crop diversification, organic
farming, and eco-friendly technologies, alongside farmer awareness and resource support. This
study examines the impacts of environmental change on agriculture using statistical tools,
including trend analysis, Chi-square tests, and regression analysis, to assess how environmental
factors influence agricultural performance and productivity, offering insights for building a more
adaptive and resilient agri-food system.

2. Objectives:

The objectives of the study are to: identify key environmental factors affecting agriculture in
Bangladesh; evaluate long-term agricultural trends within the country; and assess the impact of
climate change on agricultural productivity and sustainability.

3. Methodology:

The study employs both qualitative and quantitative approaches. Secondary data from government
reports and agricultural statistics are analyzed. Trend analysis is used to examine long-term
changes in crop yields and climatic variables. Chi-square tests help determine associations between
categorical environmental factors and agricultural outcomes. Regression analysis is employed to
quantify the impact of specific environmental variables, such as temperature, rainfall variability,
and salinity, on agricultural productivity.

4. Results:

Preliminary findings reveal significant correlations between environmental stressors and declining
agricultural yields in certain regions, particularly in coastal and drought-prone areas. Salinity
intrusion and irregular rainfall patterns have led to a reduction in arable land and seasonal crop
failure. However, regions that adopted green agricultural practices showed relatively better
resilience, indicating the positive role of climate-adaptive farming strategies.

5. Conclusion & Recommendations:

Bangladesh’s agricultural sector is under increasing stress due to environmental changes, but
proactive adaptation strategies, particularly green agriculture, show promising results. The
government and development partners should further scale up support for climate-resilient
practices, improve farmer access to climate information and technology, and invest in
infrastructure for water conservation and saline-resilient crop varieties. These efforts are essential
for safeguarding food security and promoting sustainable agricultural development in the face of
a changing climate.

Keywords: Climate Resilience, Agriculture, Environmental Change, Trend Analysis, Salinity,
Bangladesh, Chi-square Test
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Economic Analysis of Cotton: A Comparison of Climate-Resilient and Conventional
Practices in Multan
Anisa Abdul Rehman'*
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1. Introduction:

Cotton production in Pakistan, particularly in Multan, has witnessed a significant decline due to
multiple challenges, including conventional farming practices, climate change, and land resource
degradation. Ensuring sustainable cotton production is crucial to meet the future fiber demand and
support the livelihoods of smallholder farmers who form the backbone of the sector. These farmers
often face constraints such as limited access to quality inputs, insufficient extension services, and
a lack of technical knowledge. In response, sustainability-driven initiatives such as the Better
Cotton Initiative (BCI) have been introduced to promote climate-resilient practices, enhance
resource efficiency, and ensure environmentally and socially responsible cotton production.

2. Objectives:

This study compares the economic performance of Sustainable Cotton Producers (SCPs) under
BCI with Conventional Cotton Producers (CCPs) in South Punjab, examining costs, yields,
returns, and climate adaptation strategies. It identifies factors influencing adoption, analyzes
benefits of 2G and 3G cotton varieties in sustainable systems, and offers policy recommendations
to boost productivity and resilience, aiming to assess the viability and advantages of climate-
resilient cotton production over traditional practices.

3. Methodology:

The study will be conducted in the Multan district, targeting both BCI-registered and non-
registered farmers. Data will be collected through structured interviews and field surveys.
Econometric models such as binary logistic regression, bootstrap truncated regression, and
multinomial regression will be applied to examine the determinants of adoption of advanced cotton
varieties. A Benefit-Cost Analysis (BCA) will be used to evaluate and compare the profitability of
SCPs and CCPs. All analyses will be performed using appropriate statistical software to ensure
robust results.

4. Results (Anticipated):

It is expected that SCPs will demonstrate better economic outcomes through higher yield
efficiency, better input utilization, and improved resilience to climate variability. The adoption of
sustainable practices is also anticipated to reduce input costs (particularly water and pesticide
usage) and contribute to improved soil health and long-term profitability.

5. Conclusion & Recommendations:

This study is expected to highlight the tangible economic benefits of adopting sustainable, climate-
resilient practices over conventional methods. The findings will support policymakers, extension
services, and agricultural stakeholders in designing more targeted interventions to scale up
sustainable cotton production. Enhanced support in terms of technical training, financial access,
and input supply chains is recommended to facilitate the broader adoption of sustainable practices.

Keywords: Cotton, Climate-Resilient Agriculture, Sustainability Analysis, Cost-Benefit Analysis,
Better Cotton Initiative, Multan
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1. Introduction:

Climate change has emerged as a critical global concern, significantly influencing economic
development and affecting all major sectors of the economy. This study aims to assess the impact
of climate change on both aggregate and sectoral economic growth across selected countries
worldwide. Specifically, it investigates (i) the overall effect of climate change on aggregate
economic performance and (ii) its sector-specific impacts on agriculture, services, industry, and
manufacturing.

2. Objectives:

The objectives of this study are to: examine the effect of climate change on aggregate GDP and
GDP per capita; evaluate sector-wise impacts of climate change on agriculture, industry,
manufacturing, and service sectors; and explore the interaction between temperature increases and
economic performance across developed and developing countries.

3. Methodology:

The study uses panel data from 1990 to 2023, collected from CRU, Penn World Table (PWT), and
World Development Indicators (WDI). Econometric analysis was conducted using fixed and
random effects models, with the choice between them determined by the Hausman test. The
models also incorporated quadratic and interaction terms to capture non-linear and differential
1mpacts.

4. Results:

Results show GDP growth has a positive but insignificant link with climate change, while GDP
per capita is positively and significantly affected. The quadratic temperature term confirms an
inverted U-shaped relationship with aggregate and sectoral growth. A 1°C rise has a 0.08% greater
adverse effect on developing countries. Climate change significantly impacts service sector growth
but not agriculture, industry, or manufacturing rates, though value-added contributions of all
sectors are significantly influenced. Human capital and population growth positively and
significantly affect both aggregate and sectoral growth.

5. Conclusion & Recommendations:

The study concludes that climate change exerts heterogeneous effects across sectors and regions,
with developing countries being more vulnerable. Policymakers are advised to adopt targeted
mitigation and adaptation strategies, such as investment in climate-resilient infrastructure, support
for sustainable agriculture, and capacity building for climate-smart industries, to reduce the
adverse economic effects of rising temperatures.

Keywords:

Climate change, economic growth, GDP per capita, sectoral growth, human capital, fixed effects
model, panel data, temperature impact
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One Health and Climate Change: Strengthening Livestock Resilience to Zoonotic Threats
in Pakistan
Muhammad Nasir Bhaya!, Muhammad Usman'-*, Riffat Magsood' & Muhammad Imran!
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* 2023ag4650@uaf.edu.pk

1. Introduction:

The rising frequency and geographic spread of zoonotic diseases pose a growing threat in climate-
vulnerable regions like Pakistan. Vector-borne and environmentally mediated zoonoses, such as
Crimean-Congo Hemorrhagic Fever (CCHF), brucellosis, and Rift Valley fever, pose critical risks
to the livestock sector, which is central to Pakistan’s economy and food security. These threats
impact humans, animals, and the environment simultaneously, necessitating a One Health
approach to enhance livestock resilience and safeguard public health under changing climate
conditions.

2. Objectives:

This study aims to: analyze the impact of climate variability and regional patterns on the incidence
of zoonotic diseases in Pakistan’s livestock sector; and propose climate-informed and integrated
strategies within the One Health framework to strengthen resilience and minimize disease
outbreaks.

3. Methodology:

The research employs a multi-method approach: a literature review of climate-sensitive zoonoses
and disease burden in Pakistan; spatio-temporal analysis of reported zoonotic outbreaks in relation
to climatic anomalies and livestock migration patterns; and case studies from selected agro-
ecological zones to highlight localized vulnerabilities and adaptive practices at the community
level.

4. Results:

Findings indicate a strong correlation between climatic fluctuations, particularly increases in
temperature and humidity, and spikes in zoonotic disease incidence. Arid and southern regions
with weak veterinary infrastructure were identified as high-risk zones. The spread of zoonoses is
exacerbated by delayed outbreak detection, inadequate national surveillance systems, and poor
intersectoral coordination among veterinary, environmental, and public health institutions.
Community-level awareness and preparedness for climate-driven health risks were found to be
minimal.

5. Conclusion & Recommendations:

Zoonotic disease threats in the livestock sector are intensifying due to climate change, demanding
immediate institutional and policy interventions. Enhancing early warning systems, integrating
climate data into veterinary surveillance, promoting awareness among farmers, and
operationalizing the One Health framework through cross-sectoral governance are essential. These
measures can collectively reduce disease burdens and improve resilience in both animal and human
health sectors amid ongoing climate uncertainties.

Keywords: Climate, Livestock, One Health, Pakistan, Zoonoses
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1. Introduction:

Sustainable economic growth remains a key objective for developing countries such as Pakistan.
However, economic development is closely intertwined with environmental sustainability, energy
availability, and food production. Rapid population growth has intensified pressures on natural
resources, raising concerns about long-term economic stability and ecological degradation. This
study aims to empirically investigate the interlinked effects of environmental degradation, energy
consumption, and food production on Pakistan’s economic growth.

2. Objectives:

The objectives of this study are to: analyze the long-run and short-run impact of CO. emissions,
energy consumption, and food production on economic growth; assess the role of population
growth and energy imports in influencing growth dynamics; and provide evidence-based policy
recommendations for sustainable development.

3. Methodology:

The study uses annual time series data from 2000 to 2024. The dependent variable is economic
growth (GDP), while the independent variables include CO. emissions, energy imports, access to
electricity, cereal food production, and population growth. To examine both long-run relationships
and short-run adjustments, the Autoregressive Distributed Lag (ARDL) model and Error
Correction Mechanism (ECM) were employed following bounds testing procedures.

4. Results:

The ARDL results indicate that CO: emissions, electricity access, and cereal food production exert
a positive and statistically significant effect on economic growth in the long run. In contrast, energy
imports and population growth have a negative impact on GDP over the same period. The ECM
results confirm a significant short-run adjustment mechanism, demonstrating convergence toward
long-run equilibrium after short-term shocks.

5. Conclusion & Recommendations:

The findings underscore strong structural interdependencies between environmental quality,
energy dynamics, food production, and economic growth in Pakistan. These insights point to the
need for an integrated policy framework focused on: promoting clean and efficient energy use;
enhancing sustainable agricultural productivity; and reducing environmental degradation through
emission control. Policymakers should adopt cross-sectoral strategies that align energy and
environmental policies with economic planning to ensure resilient and inclusive growth.

Keywords: Environment, CO. Emissions, Energy, Food Production, Economic Growth, ARDL,
Time Series Analysis
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1. Introduction:

Climate change is a major driver of emerging parasitic diseases in freshwater fish, altering host—
parasite dynamics through rising water temperatures, shifting precipitation, salinity changes, and
modified hydrodynamics. These conditions enhance the spread, life cycle completion, and
pathogenicity of parasites such as protozoans, helminths, and ectoparasites. Aquaculture systems
are especially vulnerable, with high stocking densities limiting escape and increasing infection
risk. Thermal stress, hypoxia, and pollution-related immunosuppression further trigger outbreaks
of Ichthyophthiriasis, Sanguinicola spp., Cryptosporidium, and monogeneans, particularly in
tropical and temperate waters. Such infections disrupt biodiversity, weaken ecological stability,
and facilitate invasive species. Consequent declines in fish diversity and productivity threaten food
security, rural livelihoods, and conservation goals. Adopting a One Health approach with
integrated input from parasitologists, ecologists, climate scientists, and fisheries experts is
essential for adaptive disease management and the long-term sustainability of aquatic ecosystems.

2. Objectives:

The objectives of this study are to: examine the influence of climate change on the prevalence and
spread of parasitic diseases in freshwater fish; evaluate the ecological and economic consequences
of emerging fish parasitoses under climate stress; and propose integrated mitigation strategies
using a One Health approach for sustaining fish biodiversity and aquatic ecosystem health.

3. Methodology:

This study synthesizes current literature and case studies on climate-sensitive fish parasites,
focusing on changes in disease dynamics under environmental stressors. It includes spatio-
temporal analysis of outbreak patterns, host—parasite interactions, and the role of environmental
variables such as temperature and dissolved oxygen.

4. Results:

The analysis highlights a strong correlation between rising temperatures and the prevalence of
parasitic infections in aquaculture and wild fish populations. High-risk zones include southern and
tropical regions with limited veterinary oversight. Reduced fish immunity due to climate-related
stress and pollution was identified as a key driver. Disruption of trophic interactions and ecosystem
imbalances were also observed.

5. Conclusion & Recommendations:

Climate-induced parasitic threats to fish represent a growing concern for aquatic sustainability and
biodiversity. To counter this, strengthening disease surveillance, improving water quality
management, and integrating climate forecasting into fish health protocols are recommended.
Collaborative research and policy integration under the One Health paradigm will be critical in
protecting aquatic life and food systems in a changing climate.

Keywords: Fish Diseases, Climate Change, One Health, Aquatic Ecosystems, Cryptosporidium,
Biodiversity, Aquaculture, Parasitic Infections
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Ferzaneh Pordel "
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1. Introduction:

Kudzu (Pueraria montana), native to East and Southeast Asia, is a fast-growing legume valued
for its agricultural, environmental, and medicinal uses. Extensively cultivated in the United States
for erosion control and livestock feed, it remains underutilized in Tiirkiye. Kudzu prevents soil
erosion, improves fertility through nitrogen fixation, and provides nutritious forage for cattle and
sheep. It also offers pharmaceutical and industrial potential, including headache remedies and
amino acid and antibiotic production. In Tiirkiye, where soil erosion and drought are major
concerns, Kudzu could serve as a sustainable, climate-resilient crop, rehabilitating saline and
compacted soils. Despite proven global benefits, it has yet to be integrated into Turkish agricultural
or environmental strategies.

2. Objectives:

This project aims to introduce and assess the cultivation of Kudzu in Tiirkiye to: combat erosion
and drought through rapid biomass production and soil stabilization; reduce dependence on
chemical fertilizers and pesticides via natural soil enrichment and pest resistance; explore its utility
in animal nutrition and industrial integration; produce high-value bioproducts such as amino acids
and antibiotics locally; and contribute to low-cost, sustainable agricultural technologies and
environmental improvement

3. Methodology:

The study involves the experimental cultivation of Kudzu under controlled conditions across
various soil types, including saline and compacted soils. Agronomic traits such as growth rate,
nitrogen-fixing capacity, and drought tolerance will be evaluated. In addition, root and leaf extracts
will be analyzed for bioactive compounds with potential applications in biotechnology and
pharmacology. Laboratory protocols for amino acid and antibiotic extraction will be tested for
feasibility and yield.

4. Results:

Preliminary findings suggest Kudzu adapts well to Tiirkiye’s semi-arid regions, significantly
reducing surface erosion and improving soil structure. Early biochemical analyses confirm the
presence of bioactive components suitable for pharmaceutical processing. Its biomass yield and
forage value also demonstrate strong potential for integration into livestock feeding systems.

5. Conclusion & Recommendations:

Kudzu cultivation in Tiirkiye holds promise as a multifunctional solution addressing
environmental degradation, agricultural sustainability, and rural economic development. It can be
strategically introduced as part of national efforts to rehabilitate marginal lands, reduce
agrochemical usage, and diversify income sources for farmers. Further field trials, policy support,
and industrial partnerships are recommended to scale its adoption and optimize its use across
diverse sectors.

Keywords: Kudzu, Pueraria montana, Soil Erosion, Drought Resilience, Nitrogen Fixation,
Leguminous Forage, Sustainable Agriculture, Amino Acid Production, Antibiotics, Tiirkiye
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1. Introduction:

Climate change poses significant challenges to human and animal health by altering the
transmission dynamics and geographic range of zoonotic parasites. Rising temperatures, shifting
rainfall patterns, and habitat disruptions affect parasite lifecycles, vector populations, and host
availability. In tropical and subtropical regions, these environmental changes, compounded by
migration, deforestation, and urbanization, are projected to increase zoonotic disease incidence.
Vector-borne parasites transmitted by mosquitoes, arthropods, and rodents are particularly
sensitive to climate variability, while waterborne parasites continue to cause over 2.2 million
deaths annually, alongside widespread gastrointestinal illnesses. Climate change can either
enhance or disrupt transmission cycles, with heightened risks for both rural and urban populations.
Increased human-animal-environment interactions demand a One Health approach, integrating
veterinary, environmental, and public health measures. This review examines the influence of
climate variables on zoonotic parasite epidemiology and highlights the urgency of coordinated
multidisciplinary strategies to mitigate future outbreaks.

2. Objectives:

The objectives of this study are to: assess the influence of climate change on the lifecycle and
distribution of zoonotic parasites; explore the relationship between environmental change, vector
ecology, and parasite transmission; and highlight the importance of a One Health framework in
addressing climate-linked public health risks

3. Methodology:

This is a literature-based review synthesizing data from scientific studies, WHO reports, and global
climate-health monitoring databases. It integrates findings on parasitic infection patterns, vector
ecology, and climatic trends affecting parasite transmission and host susceptibility.

4. Results:

The review highlights that rising temperatures and humidity increase the survival rate and
reproductive efficiency of many vectors and parasites. Regions with poor sanitation and inadequate
healthcare infrastructure face an amplified risk. Zoonotic parasites such as Giardia,
Cryptosporidium, and vector-borne protozoa (e.g., Leishmania, Plasmodium) show strong
correlations with environmental changes.

5. Conclusion & Recommendations:

Climate change is a critical driver of zoonotic parasitic diseases. To safeguard public health, there
is an urgent need for early warning systems, enhanced vector surveillance, climate-resilient
sanitation infrastructure, and adoption of the One Health approach. Multi-sectoral collaboration is
essential for long-term mitigation and adaptation strategies that address both environmental and
epidemiological challenges.

Keywords: Zoonotic Parasites, One Health Approach, Climate Change, Parasite Transmission,
Global Warming, Public Health
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1. Introduction:

Agriculture remains the cornerstone of Pakistan's economy, offering significant employment
opportunities, especially in rural areas. However, increasing climate variability has posed
substantial challenges to the sector, including disruptions in cotton production critical cash crops
for the country. Given this context, the present study assessed the training needs of Extension Field
Staff (EFS) involved in promoting better cotton production practices.

2. Objectives:
To identify and prioritize the training needs of EFS for improved cotton production in the face of
climate variability, using a systematic approach across multiple agro-ecological zones in Punjab.

3. Methodology:

The study covered five cotton-growing districts, Multan, Rajanpur, Rahim Yar Khan, Bahawalpur,
and Bahawalnagar, using multistage proportionate sampling to select 359 EFS from 540. The
Borich Needs Assessment Model identified priority training areas, while OLS-based multiple
regression analyzed factors influencing competency requirements for better cotton production.

4. Results:

Demographic analysis revealed that 43.37% of respondents were aged 20-35 years, 82.1% held
an agricultural diploma, 61.71% had up to 15 years of extension experience, and 73.7% had
personal farming experience. The highest Mean Weighted Discrepancy Score (MWDS) was for
“summer ploughing” (9.480), followed by controlling pre-harvest losses (8.597), adoption of
resistant varieties (8.408), harvesting techniques (8.335), and intercropping practices (8.314). The
regression model showed strong explanatory power (R* = 0.821, p < 0.01). Current competency,
education, and understanding of climate variability were negatively associated with required
competencies, highlighting training gaps in these priority areas.

5. Conclusion & Recommendations:

The findings highlight substantial competency gaps among EFS, particularly in core agronomic
practices for climate-resilient cotton production. It is recommended that targeted training
interventions focus on practical crop management, adaptive climate strategies, and modern
cultivation techniques. Key areas for future capacity-building include judicious fertilizer use, crop
rotation, variety selection, and appropriate sowing methods. Strengthening extension services
through structured training and policy support will be vital for enhancing cotton sector resilience
in Pakistan.

Keywords: Agricultural Extension Services, Better Cotton Production, Climate Adaptation,
Borich Needs Assessment, Training Needs, Pakistan
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1. Introduction:

Floods are among the most devastating natural hazards globally, and their frequency and severity
have significantly increased over the past five decades, largely due to anthropogenic climate
change. Agriculture remains one of the most vulnerable sectors, frequently experiencing
destruction of crops, livestock losses, and damage to critical infrastructure such as irrigation
systems, storage units, and transportation networks. The cumulative impact severely disrupts both
input supply chains and output markets. This study investigates the socioeconomic effects of the
2022 floods in South Punjab, Pakistan, and explores how local farming communities are adapting
through risk management strategies.

2. Objectives:

The objectives of this study are to: assess the socio-economic impacts of the 2022 flood events on
farming households in South Punjab; analyze the determinants influencing farmers’ adoption of
on-farm and off-farm risk management strategies; and provide policy insights for strengthening
agricultural resilience and disaster preparedness.

3. Methodology:

Primary data were collected from 150 farming households in two severely flood-affected districts,
Rahim Yar Khan and Rajanpur, using a structured questionnaire. To examine the determinants of
risk management strategy adoption, two multinomial logistic regression models were estimated:
one for on-farm diversification strategies and another for off-farm income diversification.

4. Results:

The analysis revealed that perceived flood risk and the occurrence of pest and disease outbreaks
significantly reduced the likelihood of adopting on-farm diversification strategies. In contrast,
larger farm sizes and higher livestock losses were positively associated with such strategies. For
off-farm diversification, key influencing factors included age, education, farming experience,
monthly income, flood risk perception, and livestock losses. These findings suggest that both
socio-economic and psychological factors shape farmers’ adaptation behavior under climate stress.

5. Conclusion & Recommendations:

The study underscores the critical need for targeted interventions to enhance climate resilience in
vulnerable farming communities. Timely access to climate and flood-related information, along
with farmer education and support programs, can significantly improve the adoption of proactive
risk management strategies. Strengthening institutional mechanisms for early warning systems and
capacity-building in disaster preparedness will be essential for sustainable rural livelihoods under
increasing climate variability.

Keywords: Agricultural Resilience, Climate Change Adaptation, Flood Risk Management, Risk
Perception, Disaster Risk Reduction, South Punjab, Livelihood Strategies
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1. Introduction:

Global food security is increasingly threatened by climate change, economic instability, and
unequal access to resources. This study explores the transformation of agricultural systems toward
sustainability and resilience, focusing on climate-adaptive practices, land use reforms, and policy
innovations. Through international case studies, the paper examines how different governance and
technological pathways shape food system outcomes.

2. Objectives:

The objectives of the study are to: identify key factors driving sustainable agricultural transitions
in diverse socio-political contexts; compare and assess the impacts of policy and technology
interventions on food security and resource efficiency; and propose integrated approaches for
building climate-resilient and equitable food systems.

3. Methodology:

The study employs a qualitative, comparative case study approach, analyzing three country-
specific examples: Sri Lanka (fertilizer ban and its aftermath), Netherlands (controlled-
environment agriculture), and Ethiopia (land tenure reforms). Data sources include academic
literature, policy reports, and sustainability assessments. Thematic content analysis was used to
extract key insights across environmental, social, and economic dimensions.

4. Results:

Findings highlight that abrupt, top-down policies—such as Sri Lanka’s fertilizer ban—can
severely disrupt agricultural productivity if implemented without institutional readiness.
Conversely, the Netherlands demonstrates how investment in high-tech, resource-efficient farming
enhances productivity and environmental performance. Ethiopia’s land reform illustrates that
tenure security significantly boosts farmer investment and sustainability practices. These case
studies underline the importance of context-specific, phased transitions supported by inclusive
governance and innovation.

5. Conclusion & Recommendations:

To ensure long-term food security, agricultural systems must evolve toward models that are
adaptive, inclusive, and ecologically sound. Policymakers should: avoid abrupt reforms without
infrastructure and stakeholder preparedness; invest in climate-smart technologies and data-driven
decision-making; strengthen land tenure systems to encourage sustainable land use; and foster
cross-sectoral collaboration to build resilient food supply chains. This study advocates for
integrated policy frameworks that balance productivity, equity, and ecological sustainability in
response to escalating global challenges.

Keywords: Sustainable Agriculture, Climate Resilience, Land Use Policy, Agricultural
Innovation, Food Security, Case Study Analysis
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1. Introduction:

Climate change poses a significant threat to global water resources, and Pakistan is particularly
vulnerable due to its geographic location, agrarian economy, and dependence on glacial melt-fed
river systems. The country’s water availability has declined sharply, with per capita water
resources falling from 5,140 m? in 1950 to around 1,000 m? today, approaching the water scarcity
threshold. Rising temperatures (projected to increase by 0.9—1.5°C by 2050) and erratic
precipitation patterns are expected to further exacerbate water stress, with projected changes in
water availability ranging from -12% to +24%. These climatic shifts directly threaten agricultural
productivity, food security, and rural livelihoods, contributing to poverty, social instability, and
migration pressures.

2. Objectives:

The study aims to: assess farmers’ perceptions and awareness regarding climate change and its
impact on water resources; identify key factors influencing their adaptation practices; and propose
evidence-based recommendations for policy and practice.

3. Methodology:

A structured survey was conducted among farming households across key agro-ecological zones
in Pakistan. Descriptive statistics were used to assess awareness levels, while multivariate
regression models were applied to identify determinants of adaptation choices. Secondary data on
water availability and temperature trends were also analyzed to contextualize farmers’ responses.

4. Results:

Findings indicate that 58—75% of farmers are aware of climate change and perceive its negative
impact on water availability and crop yields. Education level, landholding size, farming
experience, access to climate information, and availability of extension services significantly
influence awareness and adaptation. Popular adaptation strategies include changing planting
schedules, adopting water-efficient irrigation practices, and diversifying crops. However, barriers
such as financial constraints, limited institutional support, and fragmented policies hinder broader
adaptation uptake.

5. Conclusion & Recommendations:

To ensure sustainable agricultural water use under climate stress, the study recommends
strengthening climate extension services, investing in farmer training, and improving
infrastructure for efficient irrigation. Government initiatives such as the Green Pakistan Program
and INDC commitments must be aligned with localized needs and farmer-led innovation.
Collaborative policy making that integrates community knowledge and climate science is essential
for building climate-resilient agricultural systems.

Keywords: Water Resources, Farmers’ Perception, Climate Adaptation, Climate Change
Awareness, Mitigation, Pakistan
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Eco-Friendly Biochar for Stress Mitigation and Sustainable Agriculture
Ibrahim Musa Osman'-*, Mithat Direk!, and Ali Kiendrebéogo'
"Department of Agricultural Economics, Selcuk University, Konya, Tiirkiye
* imosman00@gmail.com

1. Introduction:

Biochar, a carbon-rich material produced through the pyrolysis of organic biomass under low-
oxygen conditions, is increasingly recognized for its potential to enhance agricultural productivity
and promote environmental sustainability. Traditionally used by indigenous communities to enrich
soils, biochar is now central to modern research due to its ability to improve soil fertility, mitigate
abiotic stresses, and sequester carbon for climate change mitigation. Field applications
demonstrate benefits such as increased crop yields, improved soil structure, reduced fertilizer
dependency, and enhanced moisture retention. Its porous nature aids in pollutant adsorption,
nutrient conservation, and erosion control, thereby improving soil and water quality while reducing
greenhouse gas emissions.

Despite its promise, widespread adoption faces challenges, including variability in feedstock,
production methods, cost constraints, and potential contamination risks. Addressing these requires
standardized production protocols, robust economic feasibility assessments, and policy incentives
to integrate biochar effectively into sustainable and regenerative agricultural systems.

2. Objectives:

This study aims to highlight the role of biochar in mitigating environmental stresses, its integration
into climate-resilient agricultural strategies, and the research and policy innovations required to
harness its full potential. The objectives of this study are to: evaluate the benefits of biochar in
reducing abiotic stress in crop production; assess biochar’s potential for improving soil quality and
water retention; and explore its contribution to sustainable agriculture and climate resilience.

3. Methodology:

A review-based approach synthesizing recent experimental findings and meta-analyses on the use
of biochar in stress mitigation, soil amendment, and climate-smart agriculture. Emphasis was
placed on case studies from arid and semi-arid regions where abiotic stress is prevalent.

4. Results:

The review reveals that biochar improves plant growth under stress conditions, enhances nutrient
availability, and supports microbial activity in the soil. These effects contribute to better yield
stability and resource efficiency. It also underscores that context-specific application (e.g., crop
type, soil texture, climate) is critical for maximizing benefits.

5. Conclusion & Recommendations:

Biochar presents a promising eco-friendly solution to contemporary agricultural challenges. Its
proper use can reduce input costs, improve resilience to climate extremes, and contribute to
sustainable food production systems. Future research should focus on standardizing biochar
quality, lowering production costs, and integrating biochar into national climate and soil health
policies.

Keywords: Biochar, Abiotic Stress, Climate Resilience, Sustainable Agriculture, Soil
Amendment, Carbon Sequestration, Organic Farming
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The Potential of Seaweed Utilization for Blue Economy Development in Indonesia
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Mansyur® & Anna Dara®
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2Department of Management of Aquatic Resources, FFMS, Halu Oleo University, Kendari, Southeast Sulawesi,
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3Department of Marine Science, FFMS, University of Pattimura, Ambon, Maluku, Indonesia
“Program of Fisheries Product Technology, FFMS, Borneo Tarakan University, Tarakan, North Kalimantan,
Indonesia
*Program of Conservation and Marine Ecotourism, Akademi Komunitas Kelautan dan Perikanan Wakatobi Wangi
Wangi, Wakatobi, Indonesia
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* Jaodemaslan@uho.ac.id

1. Introduction:

Indonesia, the world’s largest archipelagic nation, holds vast but underutilized marine resources.
The blue economy framework presents an opportunity to develop sectors like fisheries,
aquaculture, tourism, and marine biotechnology sustainably. Seaweed, in particular, offers high
potential for nutrition, environmental sustainability, rural livelihoods, and industrial innovation.

2. Objectives:

This study aims to assess seaweed production and utilization in Indonesia, examine its ecological,
economic, and social benefits within a blue economy framework, and explore opportunities and
challenges for expanding seaweed-based industries.

3. Methodology:

A mixed-methods approach was employed, including: literature review and secondary data
analysis; field observations in major production regions; stakeholder interviews (farmers,
processors, policymakers); SWOT and policy analysis to assess gaps and potentials.

4. Results:

Indonesia produces over 10 million tons of wet seaweed annually, mainly in South Sulawesi,
Southeast Sulawesi, Nusa Tenggara, and Maluku. Over 70% is exported dried, largely to China
and the Philippines. Cultivation requires no fertilizers, land, or freshwater, supports carbon
sequestration, and sustains 500,000 coastal households, especially women and marginalized
groups. While boosting rural income and food security, the sector faces constraints from limited
processing, weak research—industry linkages, environmental degradation, and insufficient policy
recognition.

5. Conclusion & Recommendations:

Seaweed offers significant ecological and socioeconomic benefits, yet its potential in Indonesia’s
blue economy remains underutilized. As a carbon-negative crop and nutrient-rich food, it supports
climate and nutrition goals. Reliance on raw exports limits value addition. Expanding processing
for functional foods, pharmaceuticals, and bioplastics, alongside policy integration, research
support, and blue carbon accounting, can strengthen the value chain and position Indonesia as a
global leader in sustainable ocean-based development.

Keywords: Seaweed, Blue Economy, Sustainable Development, Marine Resource, Livelihoods
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The Impact of Climate Change on Agricultural Productivity and Food Security in
Developing Countries
Usma Khalil*
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1. Introduction:

This study analyzes climate change impacts on agricultural productivity and food security in
Pakistan, India, Bangladesh, and Nepal (2000-2024) using ADF tests and ARIMA forecasting. It
examines temperature, rainfall, agricultural employment, fertilizer use, and food security metrics,
with projections for 2025-2029. Findings show rising temperatures reduce yields, while well-
managed rainfall boosts productivity. Agricultural employment is declining, and fertilizer use is
increasing, reflecting intensification. Food security indicators show gradual improvement, yet
climate change remains a serious threat. The study urges climate-smart practices, improved
irrigation, and supportive rural policies to enhance resilience.

2. Objectives:

The objectives of this study are to: examine the long-term effects of climate change on agricultural
productivity and food security in selected South Asian developing countries; assess the role of
agricultural employment and fertilizer usage in moderating these effects; and forecast future trends
in food security under climate change scenarios.

3. Methodology:

The study employs a time-series econometric framework using secondary data from 2000 to 2024.
Analytical tools include the Augmented Dickey-Fuller (ADF) test for stationarity, the ARIMA
model for forecasting, and correlation analysis to identify relationships between climatic and
agricultural variables.

4. Results:

Rising average temperatures are closely linked to declining agricultural productivity, posing a
serious challenge to global food systems. In contrast, sustainable water management enhances the
positive effects of rainfall on crop yields. Meanwhile, agricultural employment continues to fall,
even as fertilizer usage steadily rises, reflecting shifts in farming practices. Encouragingly, food
insecurity and undernourishment have shown gradual improvements in recent years, with forecasts
suggesting continued progress through 2029. These trends underscore the urgent need for climate-
smart agriculture, efficient resource use, and inclusive policies to ensure resilient food systems and
improved nutrition outcomes worldwide.

5. Conclusion & Recommendations:
While food security in the region is improving, climate change remains a critical threat. The study
recommends: accelerated adoption of climate-resilient farming techniques; investment in water-
efficient irrigation systems; and policy frameworks that support rural transformation and
sustainable agricultural intensification.

Keywords: Climate Change, Food Security, Sustainability, Agricultural Yield, South Asia
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1. Introduction:

Despite abundant marine resources, Indonesia’s coastal communities remain poor due to weak
infrastructure, market barriers, and environmental decline. This study explores how integrating
Islamic economic principles into seaweed farming, a low-cost, sustainable, high-value livelihood,
can alleviate poverty while promoting ecological sustainability and social justice.

2. Objectives:

This research aims to assess seaweed cultivation’s potential for poverty alleviation in Indonesia’s
coastal regions, examine the role of Islamic principles in guiding its development, and identify
challenges and strategies for integrating these values into resource management.

3. Methodology:

This study uses a qualitative research design based on secondary data, including literature reviews,
policy documents from governmental and Islamic institutions, and case studies from Southeast
Sulawesi, South Sulawesi, and East Nusa Tenggara, analyzed thematically within an Islamic
ethical framework.

4. Results:

Coastal communities face economic vulnerability from climate-sensitive livelihoods, unstable
incomes, and few alternatives. Institutional gaps including restricted credit, outdated technology,
and opaque markets are worsened by middlemen dominance. Pollution, climate change, and
unsustainable harvesting further reduce seaweed yields. Underused Islamic financial tools, such
as zakat, waqf, and sharia-compliant microfinance, could be leveraged to strengthen value chains,
develop halal-certified products, enhance governance, and promote sustainability through public
programs and religious education (dakwah).

5. Conclusion & Recommendations:

Islamic-based seaweed development offers a culturally relevant, economically viable path to
reducing poverty in Indonesia’s coastal regions. Rooted in Islamic ethics, it fosters inclusivity,
sustainability, and resilience by institutionalizing Islamic finance, enhancing processing and
market links, and building partnerships among religious, governmental, and private sectors.

Keywords: Seaweed, Poverty Alleviation, Islamic Economics, Coastal Communities, Blue
Economy, Indonesia
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1. Introduction:

This study evaluates the economic viability of rapeseed and mustard cultivation in Punjab,
Pakistan, with particular attention to production and marketing challenges. As essential oilseed
crops used in the production of edible oils and biofuels, rapeseed and mustard serve as promising
alternatives for crop diversification. In 2018, the area under cultivation for these crops in Punjab
was 119.9 thousand hectares, producing 120.5 thousand tonnes. The research aimed to estimate
per-acre production costs and net returns, identify key yield-determining factors, and assess major
production and market constraints.

2. Objectives:

The objectives of this study are to: estimate the cost of production and net income of rapeseed and
mustard per acre; identify key socioeconomic and technical factors influencing yield; and assess
major constraints faced in production and marketing.

3. Methodology:

Primary cross-sectional data were collected in 2018 from 100 randomly selected farmers in the
Faisalabad and Toba Tek Singh districts, which jointly cultivate 10.4 thousand hectares. A
structured questionnaire was used to gather data. A multiple linear regression model was employed
to analyze the impact of selected explanatory variables on yield performance.

4. Results:

The findings indicate a declining trend in area and production projections for the next seven years.
The calculated benefit-cost ratio (BCR) was 1.33, with an average net return of Rs. 9,345.95 per
acre. Significant yield-influencing factors included farmer age, education level, farming
experience, laser land leveling, farm size, and frequency of contact with extension services. Key
constraints were high land preparation costs and inefficient market payment systems.

5. Conclusion & Recommendations:

Rapeseed and mustard present viable options for crop diversification and sustainable agriculture.
However, structural barriers such as high input costs and marketing inefficiencies hinder
profitability. Policy recommendations include providing targeted subsidies or credit schemes to
incentivize cultivation, strengthening agricultural extension services to enhance farmer knowledge
and adoption of modern practices, supporting mechanization and land preparation technologies to
reduce costs, and reforming market payment systems to ensure timely and fair compensation for
growers.

Keywords:

Rapeseed, Mustard, Benefit-Cost Ratio, Sustainable Agriculture, Regression Analysis, Crop
Diversification
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Eco-Friendly Edible Films Based on Chicken Bone-Derived Gelatin and Rice Flour: A
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Muniza Saeed"", Ayesha Mehmood' & Rida Latif'
'Department of Food Science and Technology, Jinnah University for Women, Karachi, Pakistan
* munizasaeed3@gmail.com

1. Introduction:

Conventional plastic packaging is a major contributor to environmental pollution due to its non-
biodegradable nature. In response, research has shifted toward sustainable, biodegradable
materials sourced from natural by-products. Gelatin, with its excellent film-forming capacity, can
be extracted from chicken bone waste, an abundant, halal-compliant resource in Muslim-majority
regions. Complementarily, rice flour, rich in starch and protein, enhances film structure and
integrity. Its moderate amylose content and renewability make it a promising eco-friendly additive.
This study investigates the development of edible, biodegradable films using chicken bone-derived
gelatin and rice starch as a sustainable packaging alternative.

2. Objectives:

the objectives of this study are to: optimize the extraction of gelatin from chicken bone waste;
formulate edible films wusing varying concentrations of rice starch; and evaluate the
physicochemical, mechanical, thermal, and biodegradability properties of the films

3. Methodology:

Gelatin was extracted through acid hydrolysis using HCI, followed by thermal treatment at 90°C
for 7 hours. After drying at 50°C for 24 hours, the gelatin was combined with rice starch (0%, 5%,
10%, and 15%) and glycerol (as a plasticizer). The mixtures were cast into petri dishes and dried
under controlled conditions. The resulting films were analyzed for thickness, moisture content,
solubility, water resistance, texture, and visual appearance. Biodegradability was tested via soil
burial over a 30-day period.

4. Results:

Film thickness increased with higher rice starch content, indicating improved film density. Water
resistance reached a maximum of 58.06% at 15% rice starch, while solubility decreased,
suggesting better integrity in moist environments. Moisture content slightly increased due to the
hydrophilic nature of starch but remained within acceptable limits. Films with 10-15% starch
showed enhanced flexibility, smoothness, and reduced brittleness. All film variants completely
degraded within 30 days in soil, confirming their environmental compatibility.

5. Conclusion & Recommendations:

Chicken bone-derived gelatin combined with rice starch presents a viable, halal-compliant
alternative to synthetic packaging. The resulting edible films demonstrated favorable barrier
properties, mechanical performance, and full biodegradability. This innovation promotes the
valorization of poultry by-products and local starch sources, offering cost-effective and sustainable
solutions for the food, pharmaceutical, and agricultural industries. Future research may explore
antimicrobial enhancement or scalability for industrial use.

Keywords: Biodegradable edible films, Chicken bone gelatin, Rice starch, Sustainable packaging,
Halal-compliant materials
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1. Introduction:

Climate change poses an escalating threat to ecosystems and communities, especially in low-
income and resource-dependent regions. Rising temperatures, erratic precipitation patterns, and
frequent extreme weather events are disrupting agricultural productivity, water security, and
ecological balance. While adaptation strategies are increasingly acknowledged, a gap persists in
aligning climate resilience with sustainable resource governance, particularly in developing
countries. This study explores how integrating these approaches can improve adaptive capacity
and ecological sustainability in vulnerable socio-ecological systems.

2. Objectives:

The objectives of this study are to: examine the intersection between climate resilience and
sustainable resource management; identify institutional and community-level mechanisms that
foster integrated adaptation strategies; and assess comparative case studies from South Asia and
Sub-Saharan Africa.

3. Methodology:

A qualitative research design was employed, including a systematic review of interdisciplinary
literature, analysis of regional case studies, and application of climate adaptation frameworks.
Semi-structured interviews with stakeholders (e.g., policymakers, NGOs, community leaders)
were conducted to understand ground-level implementation and institutional barriers.

4. Results:

Findings indicate that regions combining ecosystem-based adaptation with participatory resource
governance display enhanced resilience to climate-related stressors. Key enablers include
decentralized planning, strong local institutions, and community engagement. However, major
barriers, such as fragmented policy coordination, insufficient funding, and weak enforcement,
continue to hinder integrated approaches.

5. Conclusion & Recommendations:

Building climate-resilient systems requires more than technical fixes; it demands cohesive, multi-
level policy alignment, investment in nature-based solutions, and the empowerment of local
communities. Policymakers should prioritize cross-sectoral collaboration and long-term planning
to bridge the gap between climate adaptation and sustainable development. This study contributes
valuable insights toward achieving environmental sustainability and resilience in socio-ecological
systems facing intensifying climate risks.

Keywords: Climate Resilience, Sustainable Resource Management, Adaptive Capacity, Socio-
ecological Systems, Environmental Sustainability
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The Role of Energy Investment in Promoting Economic Sustainability in Developing
Countries: A CS-ARDL Analysis
Ageel Ahmad"” & Tusawar Iftikhar!
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1. Introduction:

Reliable, sustainable energy is vital for economic development, driving industrial growth,
innovation, and infrastructure. In developing countries, its impact varies by income and
governance. This study examines energy investment’s role in economic sustainability across 88
developing nations (1990-2022) using advanced econometric methods addressing cross-sectional
dependence.

2. Objectives:

The objectives of this study are to: evaluate the short- and long-run effects of energy investment
on economic sustainability; compare the impact across different income groups: low-income,
lower-middle-income, and upper-middle-income countries; and assess the role of private and
public-private partnership (PPP) investments in the energy sector.

3. Methodology:

The study employs the Cross-Sectionally Augmented Autoregressive Distributed Lag (CS-ARDL)
model, a second-generation panel estimation technique, to handle cross-sectional dependence and
heterogeneity across countries. The dependent variable is GDP per capita growth (proxy for
economic sustainability). Independent variables include labor force participation rate, gross fixed
capital formation, human capital index, energy investment with private participation (EIP), energy
investment through public-private partnerships (EIPP), and foreign direct investment (FDI). The
analysis is performed at both aggregated and disaggregated levels based on World Bank income
classifications.

4. Results:

Findings show that labor force participation, capital formation, human capital, and FDI have a
statistically significant and positive impact on economic sustainability across all income groups.
Both EIP and EIPP contribute positively to economic growth in lower-middle and upper-middle-
income countries. However, in low-income countries, these forms of energy investment have a
negative impact, likely due to inefficiencies, governance challenges, or lack of absorptive capacity.

5. Conclusion & Recommendations:

Energy investment is a key driver of sustainable economic growth in developing regions,
particularly when supported by public-private partnerships and private sector involvement.
However, in low-income countries, the effectiveness of such investments may be hindered by
institutional constraints. It is recommended that governments in these regions prioritize
investments in renewable energy and build institutional capacity to attract and manage energy-
sector financing. Tailored policy interventions and regional cooperation are essential to
maximizing the developmental impact of energy infrastructure.

Keywords: Economic Sustainability, Energy Investment, Public-private Partnerships, Foreign
Direct Investment, CS-ARDL, Developing Countries.
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1.Introduction:

Climate change is accelerating the spread of trematode infections, notably schistosomiasis and
fascioliasis, in tropical and subtropical regions such as India, Mexico, the Bahamas, the United
States, Australia, and China. These diseases pose major public health challenges in climate-
vulnerable, resource-limited areas, where drug resistance, poor healthcare access, and
environmental degradation hinder control efforts. Schistosomiasis affects over 151 million people,
mostly in Sub-Saharan Africa, causing around 12,860 deaths annually, while fascioliasis impacts
2.6—-17 million globally. Silver nanoparticles (AgNPs) offer a promising, sustainable alternative,
enhancing antiparasitic efficacy, enabling targeted delivery, reducing dosing frequency, and
facilitating rapid diagnostics for improved disease management in endemic regions.

2. Objectives:

The objectives of this study are to: assess the efficacy of silver nanoparticles in the treatment of
trematode infections; evaluate the environmental and health safety of AgNPs as an alternative to
traditional antiparasitic drugs; and explore the potential of AgNPs in diagnostics and surveillance
of parasitic diseases under climate stress

3.Methodology:

Silver nanoparticles (AgNPs) were synthesized utilizing a green synthesis method that included
plant-based extracts to ensure environmental friendliness and cost-effectiveness. ng electron
microscopy (SEM), and transmission electron microscopy (TEM) were used to characterize the
nanoparticles' size, shape, surface charge, and stability. In vitro antiparasitic assays were
conducted to investigate the efficacy of AgNPs against cercariae and metacercaria stages of
trematodes utilizing standardized viability and motility tests.

Preliminary laboratory and field evaluations demonstrated enhanced therapeutic efficacy of
AgNP-based treatments, reduced dosing frequency, and minimal environmental residue compared
to conventional antiparasitic approaches. Diagnostic accuracy also improved in early-stage
infections using AgNP-tagged biosensors.

5.Conclusion & Recommendations:

Silver nanoparticles represent a climate-smart, scalable, and resource-efficient solution for
trematode control in regions affected by climate change. They not only improve treatment
outcomes but also reduce environmental impact and operational costs. Further large-scale clinical
trials and regulatory evaluation are recommended to support their safe integration into public
health strategies.

Keywords: Climate change, trematode infections, nanotechnology, silver nanoparticles,
schistosomiasis, fascioliasis
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1. Introduction:

Climate change stands as one of the most critical global challenges of the 21st century, with far-
reaching implications for economies, ecosystems, and public health. While its impacts are
universal, the capacity to adapt is often mediated by existing social inequalities. Power imbalances
and socio-economic disparities shape how communities perceive and implement adaptation
strategies, often leaving marginalized groups more vulnerable.

2. Objectives:

The objectives of this study are to: examine the influence of social inequality on climate change
adaptation in rural communities; identify key social and economic barriers hindering adaptive
capacity; and suggest policy recommendations for inclusive climate resilience strategies.

3. Methodology:

This study investigates the relationship between social inequalities and climate change adaptation
in District Faisalabad, Pakistan. Using a structured questionnaire, data were collected from a
randomly selected sample of 130 respondents. The research aims to explore how social conditions,
economic disparities, and cultural norms influence the adoption of climate adaptation strategies.

4. Results:

Findings from the study indicate that social inequalities pose significant barriers to climate change
adaptation. Most respondents identified income inequality (74.3%) as the most critical factor
limiting their ability to adapt, followed closely by limited access to resources (66.9%) and power
imbalances (63.8%). Unfavorable social conditions (60.8%) and restrictive cultural norms (55.4%)
were also frequently cited as key impediments. Statistical analysis further confirmed a strong,
positive relationship between social inequality and reduced adaptive capacity. Respondents
emphasized that socio-cultural dynamics and financial constraints significantly hinder their ability
to implement effective adaptation strategies, underscoring the need for more inclusive and
equitable climate resilience policies.

5. Conclusion & Recommendations:

The study concludes that social inequalities not only limit adaptive capacity but also exacerbate
environmental degradation. To address this dual challenge, climate policies must be inclusive,
targeting vulnerable groups with affordable, accessible solutions. Public awareness campaigns,
community-based training programs, and equitable resource allocation are essential to foster
resilience. A robust, localized climate adaptation policy framework, supported and implemented
by the government, is urgently required to ensure sustainable and equitable climate resilience in
Pakistan.

Keywords: Climate Resilience, Socio-Economic Inequalities, Adaptation Strategies, Public
Health, Faisalabad
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1. Introduction:

Agricultural marketing in Pakistan faces enduring challenges, including price volatility, reliance on
middlemen, inadequate storage, and restricted direct access to markets. These factors erode farmer
profitability, create income instability, and limit informed decision-making. The adoption of emerging
technologies, particularly Artificial Intelligence (Al), presents transformative opportunities to modernize
marketing systems. Al can enhance transparency, improve demand forecasting, optimize supply chain
management, and stabilize prices, ultimately enabling farmers to secure better returns while fostering a
more efficient, equitable, and resilient agricultural marketing ecosystem.

2. Objectives:

This study evaluates the potential of Al-powered tools in addressing key agricultural marketing issues faced
by farmers in the Faisalabad district and identifies the socio-economic factors influencing their willingness
to adopt digital marketing platforms.

3. Methodology:

A cross-sectional survey was conducted with 200 farmers in Faisalabad using a structured questionnaire.
The data collected covered demographics, market constraints, digital literacy, and perceptions of Al
Analytical tools included descriptive statistics, Spearman’s rho correlation, and binary logistic regression
to identify significant predictors of Al adoption.

4. Results:

Findings revealed that farmers generally had low awareness and understanding of Artificial Intelligence
(AD) tools in agricultural marketing. However, a clear majority indicated a willingness to adopt such
innovations if provided with adequate training, technical guidance, and financial assistance. Key positive
predictors of adoption included digital literacy, prior exposure to modern technologies, and trust in Al-
generated market pricing. Additionally, both education level and smartphone ownership demonstrated
statistically significant correlations (p < 0.05) with the willingness to adopt Al tools, underscoring the
importance of targeted capacity-building initiatives.

5. Conclusions & Recommendations:

The study underscores the transformative potential of Artificial Intelligence (AI) in modernizing
agricultural marketing systems, minimizing reliance on intermediaries, and ultimately increasing farm
profitability. To achieve effective adoption, substantial investments are required in rural digital
infrastructure, comprehensive farmer training programs, and targeted subsidies that lower entry barriers.
Policymakers are urged to design and implement inclusive, farmer-centered strategies that ensure equitable
access to Al tools, particularly for smallholder farmers, thereby fostering digital transformation, market
efficiency, and long-term agricultural sustainability in Pakistan.

Keywords: Artificial Intelligence, Agricultural Marketing, Farmer Adoption, Digital Literacy, Policy
Support, Faisalabad, Pakistan
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Pulse Cultivation as an Import Substitution Strategy in Pakistan: Analyzing Farm-Level
Drivers and Institutional Support
Muhammad Qadeer Ashraf!” & Azhar Abbas'
"nstitute of Agricultural and Resource Economics, University of Agriculture, Faisalabad, Pakistan
* gadeerashraf2000@gmail.com

1. Introduction:

Pakistan faces a growing challenge in ensuring food and nutritional security due to the persistent
gap between domestic pulse production and national consumption. Pulses—an essential source of
plant-based protein and micronutrients—are heavily imported, placing pressure on the national
import bill and increasing reliance on global markets.

2. Objectives:

This study investigates the potential of enhancing domestic pulse cultivation as a strategy for
import substitution. It aims to identify farm-level factors influencing pulse production and evaluate
the effectiveness of institutional support mechanisms in promoting this shift.

3. Methodology:

A mixed-methods approach was adopted, combining quantitative surveys and qualitative
interviews. The study analyzes variables such as landholding size, access to inputs, farmer
awareness, cropping systems, and market incentives. Additionally, it assesses the role of
government policies, extension services, credit facilities, and agricultural research institutions in
facilitating pulse cultivation.

4. Results:

The findings reveal substantial gaps in farmer knowledge, adoption of improved technologies, and
institutional coordination. Limited extension outreach and inconsistent policy support were cited
as major barriers. Despite these challenges, favorable market conditions and targeted institutional
interventions could significantly increase domestic pulse production.

5. Conclusion & Recommendations:

Promoting pulse cultivation through improved value chain integration, financial incentives, and
tailored policy frameworks can enhance self-sufficiency and reduce Pakistan’s dependency on
imports. Strengthening institutional support and raising farmer awareness are critical steps toward
achieving sustainable agricultural development. This study offers practical recommendations for
policymakers, development agencies, and agricultural stakeholders aiming to reposition pulses as
a strategic crop within national food policy.

Keywords: Pulses, Import Substitution, Institutional Support, Farm-Level Drivers, Mixed-
Methods Research, Pakistan
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Bridging the Gap: Governance-implementation Errors in Agriculture policy; Perspectives
from Southern Punjab, Pakistan
Sara Igbal®*
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1. Introduction

Despite decades of reform in Pakistan’s agricultural policy landscape, rural development outcomes
remain suboptimal. One key yet understudied issue is the persistent governance—implementation
gap, where well-designed policies fail due to institutional weaknesses and poor execution. This
disconnect is particularly visible in Southern Punjab, a region rich in agricultural potential but
hindered by systemic governance failures.

2. Objectives

This study seeks to: identify the political and institutional barriers to effective agricultural policy
implementation; analyze specific governance failures using evidence from Southern Punjab; and
contribute to the broader discourse on institutional bottlenecks undermining rural development
policy across Pakistan.

3. Methodology

The study adopts a qualitative, case-based approach, drawing on secondary sources, policy papers,
and contextual analysis of regional interventions. Three illustrative cases are analyzed to explore
how institutional shortcomings distort policy outcomes at the ground level.

4. Results

Case studies reveal systemic failures in agricultural policy implementation. In Bahawalpur, weak
verification under the Punjab Kissan Package (2016) enabled elites to capture subsidies meant for
smallholders. In D.G. Khan and Rajanpur, over 450,000 farmers applied for solar tube well
subsidies in 2022, but poor inter-agency coordination stalled progress. A 2021 survey showed
79.4% of vegetable farmers in Multan relied on pesticide vendors for advice, exposing the collapse
of public agricultural extension services.

5. Conclusion & Recommendations

The findings emphasize that policy design alone is insufficient without robust institutional
capacity and accountability mechanisms. Governance failures manifest through bureaucratic
fragmentation, elite capture, and weak public service delivery ultimately undermining rural
development. To bridge the governance—implementation gap, the study recommends:

o Enhanced decentralization of agricultural policy administration
e Transparent and inclusive implementation processes
o Strengthening farmer-oriented governance and accountability structures

Keywords: Southern Punjab, Rural Development, Governance, Policy—Implementation Gap,
Institutional Failure
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Balancing Agrobiodiversity and Sustainable Land Use in Pakistan's Evolving Food System
Imrana Sadaf!*, Muhammad Asif Kamran?, Asghar Ali' & Muhammad Khalid Bashir!
nstitute of Agricultural and Resource Economics, University of Agriculture, Faisalabad, Pakistan
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* imranasadafl23@gmail.com

1. Introduction

The global food system is under immense pressure to ensure equitable and sustainable access to
nutritious and affordable diets for a projected population of 10 billion by 2050, requiring an
estimated 70% increase in food production. However, this challenge is exacerbated by rapid
urbanization, unchecked population growth, and environmentally unsustainable economic
expansion. Within this context, agricultural biodiversity is essential for ecosystem resilience and
long-term food system sustainability is rapidly diminishing, often due to poorly aligned policies
and socioeconomic inequality.

2. Objectives

This study examines the growing tension between food production, biodiversity conservation, and
land-use transformation in Pakistan. In Punjab, an estimated 20-30% of fertile land has been
converted to non-agricultural use, particularly housing societies and commercial enterprises. This
shift has led to the dominance of monocultures, loss of crops and livestock diversity, and a
narrowing of dietary variety, ultimately threatening ecological balance and planetary health.

3. Methodology

The research is based on a review of national policy documents, satellite-based land-use change
data, and secondary literature to identify policy gaps and systemic challenges influencing
agrobiodiversity and land use.

4. Results

Findings highlight significant inconsistencies in land-use governance, a lack of environmental
valuation in planning frameworks, and limited incentives for conservation-friendly agricultural
practices. The analysis reveals that current agricultural and urban development policies
inadequately address biodiversity conservation and climate resilience.

5. Conclusion & Recommendations

The study advocates for integrated policy reforms that prioritize environmental valuation,
sustainable land-use regulation, and agroecological transition strategies. Recommended tools
include land zoning laws, targeted subsidies, awareness campaigns on dietary diversity, and the
creation of agroecological corridors. These measures are vital to developing a resilient, biodiverse,
and equitable food system in Pakistan that ensures environmental and nutritional security for future
generations.

Keywords: Sustainable Development, Agrobiodiversity, Dietary Diversity, Land-use Change,
Food Systems
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1. Introduction:

The growing anthelmintic resistance in gastrointestinal parasites has reduced treatment efficacy,
increased costs, and raised sustainability concerns. Breeding parasite-resistant livestock offers a
cost-effective, eco-friendly alternative, as such animals naturally limit parasite establishment and
damage while maintaining productivity. Advances in molecular genetics, QTL mapping, and
genomic selection enable integration of resistance traits, reducing drug use and improving welfare.
Wider adoption requires greater awareness, institutional support, and collaboration among
researchers, breeders, policymakers, and producers to unlock its full potential.

2. Objectives:

To evaluate the efficacy and potential of parasite-resistant livestock breeds in reducing reliance on
anthelmintics and promoting sustainable livestock production systems.

3. Methodology:

The resistance, resilience, and susceptibility of Dera Din Panah and Nachi goat breeds to internal
parasites were evaluated through experimental infection using Haemonchus contortus, an
abomasal nematode and model parasite. Animals were infected with third-stage larvae via early
and late exposure modes. Over eight weeks, fecal, blood, and necropsy samples were collected
and analyzed using standard parasitological, hematological, immunological, and biochemical
methods. Post-necropsy assessments determined worm counts and infection establishment rates,
providing insights into breed-specific parasite responses.

4. Results:

Significant (P < 0.05) differences between Dera Din Panah and Nachi goat breeds were observed
in fecal egg count, post-necropsy worm count, infection establishment rate, packed cell volume,
hemoglobin, eosinophils, FAMACHA score, serum proteins, albumin, immunoglobulins, plasma
histamine, and body weight at various intervals post-infection. Nachi goats exhibited a weaker
response, while Dera Din Panah showed lower egg counts, fewer recovered worms, smaller
reductions in packed cell volume and hemoglobin, and higher antibody and plasma histamine
levels, indicating greater resistance to Haemonchus contortus infection.

5. Conclusion & Recommendations:

Selective breeding for parasite resistance provides a sustainable, eco-efficient method to control
livestock infections, reducing chemical use, improving welfare, and boosting profitability. Scaling
adoption requires awareness campaigns, genetic research, and targeted extension programs. Strong
policy and veterinary sector support is essential to integrate parasite-resistant breeding into
national livestock improvement strategies.

Keywords: Anthelmintic Resistance, Selective Breeding, Sustainable Livestock Production,
Parasite Management, Animal Welfare
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Agri-Food System Transformation, Food Security & Market Dynamics in Pakistan
Naeem Ali Bhatti"* & Abdul Samad Khaskheli!
'Department of Agricultural Economics, faculty of Social Sciences, Sindh Agriculture University Tandojam Sindh,
Pakistan
* Na4109103@gmail.com

R

1. Introduction

Pakistan’s agri-food system is at a critical turning point, challenged by population growth, climate
volatility, policy inefficiencies, and market distortions. Although agriculture employs over 37% of
the workforce, more than 36% of the population suffers from moderate to severe food insecurity
(FAO, 2023). Volatile markets, fragmented supply chains, and a lack of value addition further
compound the issue. A transformative approach is essential, not only to ensure food security but
also to promote sustainable rural development and national economic resilience.

2. Objectives

This study seeks to: analyze structural weaknesses in Pakistan’s agri-food system that contribute
to persistent food insecurity; examine how market dynamics including price volatility, input costs,
and trade policies affect food availability and affordability; explore strategic pathways for
sustainable and inclusive agri-food system transformation; and recommend policy and institutional
reforms to strengthen value chains and improve governance.

3. Methodology

Using national (PBS, Ministry of Food Security) and international (FAO, WFP, IFPRI) data,
complemented by key informant interviews in Punjab, Sindh, and Balochistan, the study applies a
modified food systems framework. Methods include descriptive statistics, SWOT of wheat, rice,
vegetables, dairy, price spread analysis, and policy impact assessment.

4. Results

Smallholders with under five acres drive Pakistan’s agriculture yet face low yields, 15-30% post-
harvest losses, and poor access to quality inputs, technology, and extension services. Stagnant
farm-gate prices stem from inefficient markets, hoarding, flawed procurement, and policy
inconsistencies. Climate shocks, heatwaves, floods, droughts, hit Sindh and Balochistan hardest,
while water-intensive crops deepen resource stress. Policy incoherence and subsidies favoring
large landowners hinder reform. Nonetheless, digital platforms, mobile advisories, youth
enterprises, and climate-resilient farming in Punjab and Sindh signal a shift toward a sustainable,
equitable agri-food system.

5. Conclusion & Recommendations

Pakistan’s agri-food system needs a systemic shift toward sustainability, equity, and resilience.
Priorities include replacing input-based subsidies with outcome-focused policies, investing in rural
infrastructure, and empowering smallholders especially women and youth through finance,
insurance, and training. Promoting climate-smart, water-efficient farming, early warning systems,
and stronger, data-driven governance via multi-stakeholder collaboration will ensure long-term
transformation.

Keywords: Agri-food Systems, Food Security, Market Dynamics, Rural Livelihoods, Sustainable
Agriculture, Policy Reform, Climate Resilience, Value Chains
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The Nutritional Outcomes of Gendered Time Poverty in Agricultural Sector of Punjab,
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Ayesha Rouf""", Tahira Sadaf', Muhammad Khalid Bashir', Rakhshanda Kousar', Muhammad Amjed Igbal' &
Komal Azhar!
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* 2013ag3509@uaf.edu.pk

1. Introduction:

Time poverty, defined as a lack of discretionary time for rest, self-care, and leisure is an
underexplored form of deprivation, especially prevalent in low- and middle-income rural
economies. Women are particularly vulnerable due to their disproportionate involvement in unpaid
domestic and care work alongside agricultural labor. This gendered imbalance not only reflects
labor inequality but also leads to compromised well-being, particularly nutritional health.

2. Objectives:

This study examines the extent and impact of gendered time poverty in rural Punjab’s agricultural
sector. Specifically, it aims to: quantify and compare time use by gender in productive (paid) and
reproductive (unpaid) activities; measure the prevalence, depth, and intensity of time poverty; and
evaluate the impact of time allocation on dietary diversity scores (DDS) as a proxy for nutritional
sufficiency.

3. Methodology:

A multi-stage stratified sampling technique was employed to select 662 respondents (both men
and women) from four purposively selected districts: Faisalabad, Jhang, Toba Tek Singh, and
Chiniot. Primary data were collected through semi-structured questionnaires focusing on daily
time use, socio-economic characteristics, caregiving responsibilities, and dietary habits. Analytical
techniques included descriptive statistics, time-use analysis, and Structural Equation Modeling
(SEM) to assess relationships between gender, time poverty, and nutrition.

4. Results:

The study highlights pronounced gender disparities in time use. Men and women devote similar
hours to farm work (7.40 vs. 7.58), but women spend far more on household chores (3.11 vs. 1.01)
and caregiving (1.77 vs. 0.54). This leads to a total workload of 17.31 hours for women versus
10.83 for men, reducing women’s time for sleep (6.31 vs. 8.30) and leisure (1.73 vs. 5.44). Time
poverty affects 64.95% of participants, disproportionately women. Time Poverty Gap and Time
Gap Ratio stand at 0.4675 and 0.0599. SEM analysis identifies gender as the strongest predictor
of disparity (1.65), followed by education, age, and income. Unpaid chores and caregiving
negatively impact dietary diversity (-0.25, -0.087), while leisure time is positively linked (0.20),
underscoring the nutrition—time poverty connection.

5. Conclusion & Recommendations:

Women in rural Pakistan face a dual burden of agricultural and unpaid domestic work, leading to
severe time poverty and nutritional deficits. The study emphasizes that gendered time poverty is a
critical but overlooked dimension of inequality. Policy interventions should promote time-saving
technologies, improve access to childcare and extension services, and integrate time use into
nutrition and poverty assessments to support equitable and sustainable development.

Keywords: Time Poverty, Gendered Time Use, Unpaid Care Work, Nutritional Outcomes, Rural
Pakistan
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1. Introduction:

Food insecurity remains a critical issue among displaced populations worldwide. Afghan refugees
residing in Pakistan face significant socio-economic challenges that shape their ability to respond
to food shortages. Understanding how households adapt to food insecurity through coping
strategies can inform targeted interventions and support services.

2. Objectives:

This study examines the socio-economic determinants influencing the adoption of household
coping strategies among Afghan refugees in Pakistan in response to varying levels of food
insecurity.

3. Methodology:

The research utilizes secondary data from the Health Access and Utilization Survey (2022)
conducted by the United Nations High Commissioner for Refugees (UNHCR). A Reduced Coping
Strategy Index (rCSI) was constructed as the dependent variable, categorizing coping behavior
into four levels: no coping, least reduced coping, moderately reduced coping, and severely reduced
coping strategies. A multinomial logit regression model was applied to assess the influence of
socio-demographic and geographic variables on these categories.

4. Results:

The findings reveal that refugee households with larger family sizes are more likely to adopt severe
coping strategies. Households with lower education levels and unstable income sources
particularly daily wage laborers are more inclined to employ less severe strategies. Geographic
differences were also significant: refugees in Punjab and Balochistan provinces reported higher
reliance on moderate to severe coping mechanisms compared to those in other regions. Refugees
who arrived after 2020 were more dependent on basic coping strategies than those who arrived
earlier. Moreover, those residing in camps exhibited greater vulnerability and were more likely to
rely on coping strategies than refugees living in urban or rural non-camp settings.

5. Conclusion & Recommendations:

The study underscores the need for targeted interventions aimed at improving education and
employment opportunities for Afghan refugees, particularly those in high-risk provinces and camp
settings. Tailored policy support at the provincial level, combined with community-based
resilience strategies, can help reduce the dependence on negative coping mechanisms and improve
food security outcomes for this vulnerable population.

Keywords: Coping strategies, Reduced Coping Strategy Index (rCSI), Food insecurity, Afghan
refugees, Displacement
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The Role of Women in Ensuring Domestic Food Security in Rural Communities: A
Comparative Study of Punjab, Pakistan
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’Department of Sociology, Riphah International University Faisalabad Campus, Pakistan
* madiha.naz@uaf.edu.pk

1. Introduction:

Domestic food insecurity remains a major challenge in many developing nations and has become
a central concern in national economic and social policies. In rural Pakistan, women are deeply
involved in food production, preparation, storage, and resource management. However, their vital
contributions as food producers and providers often remain underrecognized in policy and practice.

2. Objectives:

This study aims to investigate and compare the roles of rural women in ensuring household food
security across different agro-ecological zones of Punjab, Pakistan.

3. Methodology:

A cross-sectional survey design was employed, collecting primary data from 420 rural households
across three districts: Chakwal (North Punjab), Faisalabad (Central Punjab), and Vehari (South
Punjab) using a structured interview schedule and simple random sampling.

4. Results:

Food security levels varied by region: 60.7% of households in North Punjab were food secure,
compared to 52.2% in Central Punjab and only 40.0% in South Punjab. The study found that 67%
of rural women were engaged in food production as laborers. In terms of food access, 23%
contributed through income-generating activities and 57.4% were responsible for food purchasing.
Regarding food utilization, 77% of women were involved in food preparation and distribution
within households. However, only 15.2% of all women demonstrated high awareness of nutritional
food, regionally, this awareness was lowest in South Punjab (7.9%), moderate in Central Punjab
(16.4%), and highest in North Punjab (21.4%).

Binary logistic regression analysis showed that female education, income contribution, decision-
making authority, and control over financial resources had a significant positive association with
household food security. In contrast, larger family sizes and older age were negatively associated
with food security outcomes.

5. Conclusion & Recommendations:

The findings underscore the central role of women in food security at the household level,
particularly in production and utilization. To improve food security in rural communities, it is
essential to invest in women’s education, provide training, enhance access to income-generating
opportunities, and ensure equitable resource distribution.

Keywords: Women, Food Security, Rural Households, Gender Roles, Punjab, Pakistan
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1. Introduction:

This study explores the gendered pathways to household food security by comparing women’s
roles in rural and urban households in Punjab, Pakistan. Women contribute significantly to
household food security through food production, acquisition, preparation, and distribution.
However, their efforts are often underappreciated due to entrenched patriarchal norms, socio-
economic inequality, limited access to education, financial resources, land ownership, and
restricted decision-making authority.

2. Objectives:

The study aims to systematically examine how gendered roles and resource access influence food
security outcomes in both rural and urban settings of Punjab.

3. Methodology:

Quantitative research design was employed. Primary data were collected from 384 married women
using structured interview schedules. A stratified sampling approach ensured equal representation
from rural and urban households. The study was conducted in three purposively selected districts
of Central Punjab, chosen for their demographic and socio-economic diversity. Statistical analysis
was carried out using SPSS, including both descriptive and inferential techniques.

4. Results:

Findings revealed significant differences in food security determinants across rural and urban
contexts. Urban women generally had greater access to education, income-generating activities,
and food markets, positively influencing their household food security. In contrast, rural women
were more engaged in agricultural production but faced greater barriers, including limited
mobility, lower educational levels, and reduced control over financial and household resources. A
strong positive association was observed between women’s involvement in household decision-
making and improved food security across both settings.

5. Conclusion & Recommendations:

By highlighting structural and cultural inequalities that shape gendered experiences in food access
and decision-making, this study underscores the importance of gender-responsive food security
policies. The findings offer critical insights for designing context-sensitive interventions that
empower women and enhance household food security in both rural and urban Pakistan.

Keywords: Gendered Pathways, Household Food Security, Rural-urban Comparison, Women’s
Empowerment, Punjab, Pakistan
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1. Introduction:

This study evaluated the effectiveness of different carbon sources, molasses (T0), tapioca powder
(T1), and jaggery (T2), on biofloc formation, water quality, and growth performance of Nile tilapia
(Oreochromis niloticus) fingerlings within a biofloc system.

2. Objectives:

The main objectives were to: assess the role of carbon sources in biofloc and nutrient development;
evaluate their impact on fish growth, immune response, and stress tolerance; and identify cost-
effective carbon inputs for sustainable aquaculture practices.

3. Methodology:

A 60-day experimental trial was conducted in 100-liter glass aquariums, each stocked with 20
tilapia fingerlings (mean initial weight: 4.5 g). A constant C:N ratio of 15:1 was maintained
through aeration. Water quality parameters were monitored weekly. Growth performance
indicators—including weight gain, specific growth rate (SGR), feed conversion ratio (FCR), and
feed efficiency ratio (FER)—were recorded. Additionally, fish body composition and recovery
from Aeromonas hydrophila infection were evaluated. Data were analyzed using ANOVA.

4. Results:

Tapioca powder (T1) yielded the best outcomes, including the highest weight gain (45.48%), SGR
(0.15%/day), and FER (0.54), along with reduced ammonia and nitrite levels. Jaggery (T2) showed
the weakest performance, likely due to slower microbial activity. All treatments achieved a 100%
survival rate; however, only Tl demonstrated complete recovery from bacterial infection.
Proximate analysis revealed superior crude protein (18.00%) and fat content (8.00%) in TI,
indicating enhanced nutrient assimilation.

5. Conclusion & Recommendations:

Tapioca powder emerged as the most effective carbon source for improving growth performance,
water quality, and immune response in biofloc-based tilapia culture. Conversely, jaggery may
require optimized microbial formulations or adjusted C:N ratios for effective use. These results
offer actionable insights for the sustainable development of aquaculture systems, underscoring the
importance of selecting appropriate carbon sources for improved productivity and environmental
health.

Keywords: Biofloc Technology, Sustainable Aquaculture, Immunostimulant, Carbon Source,
Tilapia, Water Quality
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1. Introduction:

In the agrarian regions of Punjab, Pakistan, rural women play a vital yet often unrecognized role
in ensuring household food security. Their food-related decisions represent a complex negotiation
between cultural expectations, economic limitations, and nutritional demands.

2. Objectives:

This qualitative study, grounded in behavioral economics, aims to explore how rural women make
food-related decisions while navigating structural inequalities and psychological constraints.

3. Methodology:

The research is based on in-depth interviews and focus group discussions with 45 women from
three rural districts in Punjab. It examines the cognitive processes, social pressures, and informal

economic strategies that shape women’s food management practices in resource-scarce
households.

4. Results:

The findings reveal that women employ various adaptive strategies rooted in behavioral patterns
such as mental accounting, scarcity framing, and present bias. Decision-making is driven not only
by the availability and affordability of food but also by a moral responsibility to safeguard the
health of family members, especially children, while maintaining household harmony and dignity.
Common coping strategies include rationing, ingredient substitution, reliance on local social
networks, and self-sacrifice through deferred consumption. Despite limited control over household
finances, rural women demonstrate considerable agency, resilience, and ingenuity in food
provisioning functioning as “invisible economists” within the home. However, their decision-
making capacity is often constrained by entrenched gender norms, low literacy rates, and the
absence of institutional support.

5. Conclusion & Recommendations:

This study underscores the need to integrate gendered behavioral insights into food security
policies and rural development programs. Recognizing the economic rationality and invisible labor
of rural women is essential to designing inclusive and effective interventions. The research
contributes to an evolving discourse on the intersection of gender, food security, and behavioral
development in South Asia, advocating a shift from welfare-based approaches to empowerment-
driven strategies.

Keywords: Invisible Economies, Rural Women, Food Decision-making, Household Food
Security, Behavioral Economics
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1. Introduction:

Pakistan is facing a nutritional syndemic driven by obesity, malnutrition, and climate change.
Malnutrition manifests as both undernutrition and overnutrition, yet comprehensive data on the
nation’s dietary patterns remain scarce. This study aims to bridge that gap by profiling eating habits
and nutrient intake trends over the past two decades.

2. Objectives:

The study analyzes long-term consumption trends and nutritional profiles of the Pakistani
population from 1998 to 2019, examining associations with socioeconomic, demographic, and
household-level factors.

3. Methodology:

Secondary data from the Household Integrated Economic Survey (HEIS)/Pakistan Social and
Living Standards Measurement (PSLM) were used. Consumption data across 11 food groups were
evaluated using the GIFT methodology and the coefficient of variation (CV), covering all four
provinces, 32 divisions, and several household variables including education, income, and gender
roles in decision-making.

4. Results:

The findings highlight notable shifts in dietary patterns across income groups. Wheat consumption
declined by 18.5% in the lowest quintile and 34% in the highest, while milk intake increased from
4.4L to 11.8L per capita per month. Chicken intake doubled, and potato consumption rose by 60%
among poorer households, though fruits remained under-consumed in lower-income groups.
Across all quintiles, steep increases were observed in fruit juices (500%), carbonated drinks
(460%), sweets (120%), and commercial foods (700%). Cereals remained dominant, contributing
49% of energy, 51% of protein, and substantial B vitamins and phosphorus. Micronutrients like
vitamin A, vitamin C, zinc, and iron were primarily sourced from animal-based foods and
vegetables. Consumption patterns were shaped by income, gender, education, employment, family
size, and ICT access, while staples like potatoes and tea showed stability.

5. Conclusion & Recommendations:

This study provides a comprehensive baseline on evolving food consumption patterns in Pakistan.
Continued research is essential to understand shifting nutritional behaviors across socio-economic
groups. Evidence-based food policy and targeted educational interventions are needed to address
growing public health challenges and promote balanced dietary practices.

Keywords: Eating habits, food consumption trends, Pakistani diet, socioeconomic factors,
nutrition profiling, food security.
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White-Collar Workers in Vehari, Pakistan
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! Comsats University Islamabad, Vehari Campus, Vehari, Pakistan
* tehreem413@gmail.com

1. Introduction:

Food choices in semi-urban settings are shaped by factors such as convenience, availability,
behavioral tendencies, and socioeconomic conditions. Among white-collar professionals,
unhealthy dietary habits and limited food literacy are linked to rising health concerns and reduced
workplace productivity. Understanding the factors that influence food literacy is crucial for
promoting better nutrition and well-being in this segment of the population.

2. Objectives:

This study aims to examine the behavioral, psychological, and socioeconomic factors that affect
food literacy among white-collar employees in Vehari District. It specifically investigates how
health awareness, income, self-efficacy, and access to information contribute to food-related
knowledge and decision-making.

3. Methodology:

A structured questionnaire based on a five-point Likert scale was administered to a sample of 400
white-collar workers employed in education, banking, health, and administration sectors. The
dependent variable, food literacy, was measured through self-reported awareness and food choice
behavior. Independent variables included income level, educational background, self-efficacy, and
health consciousness. Binary logistic regression (logit model) was employed to assess the
significance and strength of the relationship between predictors and food literacy outcomes.

4. Results:

The findings indicated that health consciousness and self-efficacy were positively and significantly
associated with food literacy (p < 0.05). Participants with higher educational attainment and
income levels were also more likely to demonstrate food-literate behavior. However, accessibility
and convenience were dominant influencers in food choice, occasionally overriding nutritional
awareness. Psychological factors such as motivation and perceived control played a moderating
role in shaping healthier food behaviors.

5. Conclusion & Recommendations:

The study concludes that food literacy among white-collar workers in Vehari is strongly influenced
by a combination of psychological and socioeconomic factors. Targeted interventions such as
workplace nutrition seminars, awareness campaigns, and behavioral nudges can enhance food
literacy and promote healthier choices. Policymakers and employers should prioritize education-
based and motivational strategies to bridge knowledge gaps and encourage long-term dietary
improvements among urban professionals.

Keywords: Food Literacy, White-collar Workers, Behavioral Determinants, Socioeconomic
Status, Logit Regression, Vehari District
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1. Introduction:

This study investigates the determinants of household demand for value-added chickpea products
in Faisalabad, Pakistan. Despite chickpeas being a key dietary staple, the market for their processed
forms remains underdeveloped. Understanding consumer preferences and willingness to pay
(WTP) is essential to promote diversification and value addition in pulse markets.

2. Objectives:

The primary objectives of the study are to: examine household demand for various value-added
chickpea products; assess awareness levels regarding these products; and estimate consumers'
WTP for selected processed chickpea items.

3. Methodology:

A structured questionnaire was administered to a random sample of 110 households in Faisalabad.
Data were analyzed using the Contingent Valuation Method (CVM) to elicit WTP for products
such as canned chickpeas, besan (gram flour), pakora mix, pakoria, and ready-to-eat chickpea
snacks. A Double Hurdle Model was employed: the first stage (Probit model) assessed the
likelihood of WTP, and the second stage (truncated regression) analyzed the amount households
were willing to pay.

4. Results:

Descriptive statistics showed that the average respondent age was 27 years, with a mean household
size of 5-6 members. The average WTP was PKR 310.4 per kilogram. Income (on a 14 scale)
averaged 2.3, indicating a predominance of middle-income households. The Probit results revealed
that higher income, male gender, and being the primary household decision-maker significantly
increased the probability of WTP. Conversely, concerns about product quality and availability
negatively impacted WTP. In the truncated regression, income remained a significant positive
predictor of the amount willing to be paid, while quality and availability concerns continued to
show negative effects.

5. Conclusion & Recommendations:

The study highlights key factors influencing both the decision to purchase and the intensity of
demand for value-added chickpea products. Findings underscore the need for targeted
interventions such as improving product quality, ensuring consistent availability, and raising
consumer awareness to boost market development for processed pulses. The integration of CVM
and the Double Hurdle Model proves effective in understanding consumer behavior in emerging
food markets, providing actionable insights for policymakers and agribusiness stakeholders.

Keywords: Household Demand, Value-added Products, Chickpeas, Willingness to Pay, Double
Hurdle Model
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Rahmiye Figen Ceylan' & Mithat Direk®"
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(ceylan.figen@gmail.com)
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1. Introduction:

Data analysis is a critical methodological tool for evaluating the efficiency and performance of
agricultural production, marketing, and foreign trade. Both primary data collected from producers,
marketers, traders, and consumers and secondary data sourced from national and international
databases play a vital role in shaping trade-related policies. A growing reliance on data-driven
decision-making highlights the importance of enhancing data literacy, especially in agricultural
trade.

2. Objectives:

This study aims to: increase awareness of the availability and use of agricultural trade datasets;
and explain the application of key trade measurement tools. It provides theoretical and practical
insights, using Turkish agricultural markets and trade flows as illustrative examples.

3. Methodology:

The research employs international datasets from FAO, UN COMTRADE, and Eurostat,
complemented by national statistics from the Turkish Statistical Institute (TurkStat). It provides a
systematic approach to accessing, processing, and analyzing these diverse data sources. By
integrating global and national data sets, the study enhances the reliability of findings and
demonstrates their practical application in agricultural policy and trade analysis.

4. Results:

Key agricultural trade indices are systematically computed and interpreted to evaluate trade
performance across commodities and markets. These include the Balassa Index, Lafay Index, and
Export Performance Index, which capture comparative advantages, competitiveness, and export
strength. Furthermore, concentration and diversification indices are applied to analyze market
dependence and product variety. Together, these indicators provide an empirical foundation for
assessing structural strengths and vulnerabilities in agricultural trade, offering robust quantitative
insights to guide evidence-based policy formulation and strategic decision-making.

5. Conclusion & Recommendations:

This research advances both the understanding and practical application of trade data analysis
tools, illustrated through empirical examples from Tiirkiye’s agricultural markets. It emphasizes
the importance of strengthening data literacy and analytical capacity among researchers,
policymakers, and trade stakeholders. By demonstrating the effective use of indices and
international data platforms, the study promotes evidence-based decision-making, supports more
coherent and forward-looking trade policies, and ultimately contributes to building a competitive,
diversified, and resilient agricultural sector in Tiirkiye and beyond.

Keywords: Agricultural Trade, Data Analysis, Trade Indices, Tiirkiye, Policy Tools
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1. Introduction:

Digitalization is a transformative force of the 21st century, reshaping various sectors, including
agriculture. Globally, innovations such as real-time weather forecasting, precision farming, and
dynamic market intelligence are recognized for their capacity to enhance communication, improve
productivity, foster market integration, and facilitate more efficient financial and knowledge flows.
Among these, internet connectivity and smartphone access play a pivotal role in enabling data-
driven decision-making on farms.

2. Objectives:

This study investigates the impact of digital connectivity, specifically internet penetration and
smartphone usage on grain production in five leading economies characterized by advanced 5G
adoption. The analysis also considers additional factors such as cultivated land area, fertilizer
application, and the agricultural labor force, using panel data from 2004 to 2021.

3. Methodology:

To capture the heterogeneous effects across the production distribution, the study employs the
Simultaneous Quantile Regression (SQR) approach, offering a robust and nuanced understanding
of variable influences at different levels of agricultural output.

4. Results:

Findings reveal a consistently positive effect of internet and smartphone access on grain production
across all quantiles, underscoring the productivity-enhancing potential of digital technologies.
Conversely, cultivated land area shows a negative association with output, especially at higher
quantiles possibly due to land degradation or diminishing returns. Fertilizer use exhibits a strong
and increasing positive impact across all production levels. The contribution of the agricultural
labor force is more variable, with reduced significance in high-output regions, suggesting a shift
toward technology-intensive farming.

5. Conclusion & Recommendations:

The results highlight the strategic importance of digitalization in driving agricultural productivity
and resilience. Policymakers in digitally advanced economies should prioritize investments in rural
internet infrastructure and promote smartphone accessibility to harness agriculture’s untapped
potential. A digitally connected agricultural sector is not only more efficient but also more adaptive
to climate and market uncertainties.

Keywords: Grain Production, Smartphone Usage, Digitalization, 5G Economies, Simultaneous
Quantile Regression
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1. Introduction:

Dietary diversity is a key indicator of nutritional adequacy, particularly for children aged 2-5
years, where proper nutrition is vital for physical growth, cognitive development, and overall well-
being. Socioeconomic and demographic factors such as maternal education, child’s age and
gender, household income, food expenditures, maternal employment, number of young children,
media exposure, and urban-rural residence play a significant role in shaping children’s dietary
habits.

2. Objectives:

This study aims to assess the Dietary Diversity Score (DDS) among children aged 2—5 years in
District Vehari and to identify the key socioeconomic factors influencing their dietary diversity.

3. Methodology:

Primary data were collected from 300 mothers of children aged 2—5 years, using a well-structured
questionnaire and multistage sampling technique. The sample included an equal number of
respondents from rural (150) and urban (150) areas. A logit regression model was employed to
estimate the effect of various socioeconomic factors on DDS.

4. Results:

The regression analysis revealed that maternal education, child’s age, child’s gender, and
household food expenditure had a statistically significant and positive impact on dietary diversity.
In contrast, maternal employment and the number of children in the 2—5 age group showed a
significant negative association with DDS. Other factors such as maternal age, paternal education,
household size, urban residence, and distance to the nearest market were found to have a negative
influence, while media exposure positively contributed to higher dietary diversity scores.

5. Conclusion & Recommendations:

The study concludes that maternal education plays a crucial role in shaping children's dietary
patterns. Increased food expenditure is also positively associated with better dietary diversity.
Public health interventions should focus on raising parental awareness regarding the importance
of diverse diets that include essential food groups such as meat, dairy, fruits, and vegetables.
Dietary Diversity Score (DDS) serves as a simple yet effective tool to assess and monitor children's
nutritional status.

Keywords: Dietary Diversity Score, Socioeconomic Factors, Child Nutrition, Food Groups,
Malnutrition, Vehari
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1. Introduction:

Food waste, particularly of cooked food, presents a growing challenge in urban settings, where
dietary habits, rising incomes, and cultural norms contribute to excessive consumption and loss.
In developing countries like Pakistan, where food insecurity coexists with food surplus in certain
households, understanding the socioeconomic determinants of food waste is essential for designing
effective policy interventions.

2. Objectives:

This study aimed to examine how income, education, and other household characteristics influence
decisions related to cooked food waste among urban households in District Vehari, Pakistan.

3. Methodology:

Primary data were collected from 300 urban households using a structured questionnaire. The
study focused on waste behaviors concerning commonly consumed cooked food items, chicken,
beef, mutton, and rice, both at home and in restaurant settings. Descriptive statistics were used to
summarize trends, while logistic regression analysis was applied to identify the key predictors of
food waste and food-saving behaviors.

4. Results:

Findings revealed that income and education significantly influenced food waste patterns.
Households in the medium-income bracket were more likely to conserve food at home, whereas
higher-income households reported greater food waste in restaurant settings. Lower educational
attainment was associated with more cautious food practices at home, while individuals with
higher education tended to waste more food when dining out. Gender and age also played a role:
women exhibited more responsible food behaviors than men, and older respondents tended to
waste less food than younger ones. Additionally, smaller household sizes and rising food prices
were linked to reduced food waste. Cultural practices related to hospitality, limited awareness
about the consequences of food waste, and poor knowledge of food storage techniques further
exacerbated the problem.

5. Conclusion & Recommendations:

The study highlights the need for targeted educational and behavioral interventions to reduce
cooked food waste, particularly in urban settings facing rising consumption and persistent food
insecurity. Awareness campaigns, community engagement programs, and school-based food
literacy initiatives could be effective in addressing the root causes of food waste. Policymakers
should also consider integrating food-saving incentives into broader urban food security strategies.

Keywords: Cooked Food Waste, Income, Education, Gender, Family Size, Food Prices, Food
Behavior, Urban Households, Logistic Regression, Vehari, Pakistan
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1. Introduction:

Pakistan’s agri-food system is rapidly transforming, with traditional, nutrient-rich diets
increasingly replaced by ultra-processed and fast foods. This dietary shift is fueling the rise of non-
communicable diseases (NCDs) such as diabetes, obesity, and hypertension. Driven by
urbanization, globalization, rising incomes, and changing food markets, these trends are reshaping
consumption patterns across both rural and urban areas. This study examines how agri-food
transitions influence dietary behaviors and contribute to growing public health challenges.

2. Objectives:

The objectives of this study are to: explore the nature and extent of the agri-food transition in
Pakistan; examine the relationship between fast food consumption and lifestyle-related health
issues; identify socioeconomic and market drivers shaping food choices in rural and urban
contexts; and propose policy recommendations that encourage healthier and more sustainable
dietary patterns.

3. Methodology:

A cross-sectional survey of 200 rural and urban respondents used structured questionnaires to
capture dietary habits, food access, health status, and socioeconomic characteristics. Data were
analyzed through descriptive statistics and correlation methods to assess relationships between fast
food consumption and health indicators, including BMI, reported conditions, and physical activity.

4. Results:

Findings revealed a significant correlation between fast food consumption and increased incidence
of obesity, diabetes, and hypertension. Urban respondents exhibited higher rates of fast-food intake
and reported more frequent lifestyle-related health problems. Key influencing factors included
income level, time constraints, aggressive fast-food marketing, and limited awareness of
nutritional values. Policy gaps, such as inadequate food labeling regulations and lack of public
awareness campaigns, further exacerbate unhealthy food choices.

5. Conclusion & Recommendations:

The study concludes that the agri-food transition is a critical contributor to the rise in non-
communicable diseases in Pakistan. Fast food consumption, driven by socioeconomic and market
dynamics, is reshaping public health outcomes. The paper recommends targeted policy
interventions such as mandatory food labeling, public health awareness campaigns, nutrition
education in schools, and stricter regulations of fast-food advertising. Promoting sustainable diets
and preserving traditional food systems are essential steps toward reducing the health burden of
lifestyle diseases and achieving food system resilience.

Keywords: Agri-food Transition, Fast Food Consumption, Non-communicable Diseases,
Lifestyle Health Risks, Dietary Behavior

99


mailto:zoyaadrees3@gmail.com

SELCUK
UNIVERSITY

uuuuuuuuuuuuuu

Development of “Aquanut Delight”: A Nutraceutical Chocolate Incorporating Water

Chestnut Powder for Menstrual Discomfort Relief
Hafiza Bisma Saleem"", Farwah Zehra' & Aiman Yaseen Butt'
'Department of Food Science and Technology, Jinnah University for Women, Karachi, Pakistan

* hafizabisma01l@gmail.com

1. Introduction:

This research introduces Aquanut Delight, a nutraceutical chocolate formulated to alleviate
menstrual discomfort, particularly dysmenorrhea, in women. Unlike conventional chocolates, this
product is designed not only for indulgence but also for therapeutic benefits. The key functional
ingredient is water chestnut (7rapa natans) powder, recognized for its anti-inflammatory and
antispasmodic properties that can help relieve menstrual cramps. The chocolate blend includes
organic, health-promoting components that also function as mood enhancers, aiming to support
women’s well-being during menstruation.

2. Objectives:

This research aims to: develop a nutraceutical chocolate product enriched with water chestnut
powder; evaluate its physical, chemical, and functional properties; and explore its potential in
alleviating symptoms associated with menstrual discomfort.

3. Methodology:

Aquanut Delight was prepared using a controlled formulation combining cocoa solids, sweeteners,
fats, and organic additives, including water chestnut powder. The product was subjected to
physicochemical analysis to assess Moisture content (0.01%); Ash content (2.5%); Water activity
(0.5). Additional assessments included texture analysis (firmness: 31), color measurement, sugar
content (10.5 °Brix), pH (neutral), centrifugation tests for stability, and preliminary phytochemical
screening to verify functional compounds.

4. Results:

The results indicate that the formulation maintained desirable moisture and water activity levels,
ensuring shelf stability. Texture and color parameters were within acceptable sensory thresholds.
Phytochemical tests confirmed the presence of bioactive compounds potentially responsible for
anti-cramping and mood-enhancing effects. The product’s neutral pH and moderate sugar content
contribute to palatability and consumer acceptance. The use of water chestnut not only added
nutritional value but also enhanced the product’s therapeutic potential.

5. Conclusion & Recommendations:

Aquanut Delight offers a novel, functional food option that aligns indulgence with health benefits.
It demonstrates potential in addressing dysmenorrhea naturally while providing emotional
comfort. Future recommendations include conducting sensory evaluation trials and clinical
validation studies to assess consumer acceptability and efficacy in reducing menstrual symptoms.
The product highlights the scope of incorporating local, underutilized functional ingredients like
water chestnut in value-added food innovation targeting women’s health.

Keywords: Nutraceutical Chocolate, Dysmenorrhea Relief, Water Chestnut Powder, Women’s
Health, Mood Enhancement, Functional Foods, Organic Blend, Food Innovation, Chocolate
Formulation
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1. Introduction:

Diabetes is a growing public health concern in Pakistan, affecting an estimated 90-95% of the
population. Globally, over 537 million individuals are living with diabetes, and this number is
increasing steadily. Management of diabetes through natural dietary interventions is gaining
attention. Withania coagulans and Trigonella foenum-graecum (fenugreek) are traditional
medicinal herbs known for their therapeutic properties, including the ability to regulate blood
glucose levels by enhancing insulin secretion. This study aimed to develop and evaluate the
efficacy of yogurt supplemented with these herbs in improving glycemic control among diabetic
individuals.

2. Objectives:

The objectives of the study are to; evaluate the sensory, proximate, and phytochemical properties
of yogurt supplemented with Withania coagulans and Trigonella foenum-graecum, and assess the
bio-efficacy of supplemented yogurt in diabetic adults aged 3040 years

3. Methodology:

A 40-day intervention involved 40 adult diabetic patients (aged 30—40 years). Yogurt was
developed with varying levels of Withania coagulans and fenugreek seed powders: TO (control),
T1 (500 mg W. coagulans), T2 (600 mg T. foenum-graecum), and T3 (combined supplementation).
Sensory evaluation employed a 9-point hedonic scale, while bio-efficacy was assessed through
weight, height, BMI, waist-hip ratio, and random blood sugar levels before and after intervention.
Statistical analysis determined significance at p<0.05 or p<0.01.

4. Results:

Yogurt sample T3 (combined supplementation) received the highest scores for taste, appearance,
texture, and overall acceptability (p>0.01). Statistically significant improvements (p<0.01) were
observed in the T3 group for: Weight reduction, BMI improvement, Waist-hip ratio (WHR),
Reduction in random blood sugar (RBS) levels. Minimal changes were noted in T1, while the
control group (T0) showed no significant improvement.

5. Conclusion & Recommendations:

The combined supplementation of Withania coagulans and Trigonella foenum-graecum in yogurt
significantly improved multiple health parameters among diabetic individuals. These findings
support the potential of functional foods as natural, non-pharmacological interventions for diabetes
management. Further large-scale studies across diverse age groups and geographic regions are
recommended to validate these outcomes and inform public health strategies.

Keywords: Withania coagulans, Trigonella foenum-graecum, functional yogurt, diabetes
management, random blood sugar, herbal supplementation, glycemic control

101


mailto:laibanasir171@gmail.com

SELCUK
UNIVERSITY

uuuuuuuuuuuuuu

Development of Biodegradable Packaging Film Using Pectin from Unripe Musa Peels and

Starch from Mangifera indica Kernels
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1. Introduction:

The rising burden of non-biodegradable plastics necessitates sustainable alternatives. This study
developed biodegradable packaging films using starch from Mangifera indica seed kernels and
pectin from unripe Musa peels in a 3:1 ratio. Utilizing agro-wastes as raw materials offers a cost-
effective, eco-friendly solution, aiming to reduce plastic pollution while fostering a circular
bioeconomy through resource valorization.

2. Objectives:

The objectives of this study are to: extract and purify starch and pectin from mango seed kernels
and unripe banana peels, respectively; develop a biodegradable film using these components and
assess its mechanical, thermal, and physical properties; and evaluate the environmental
biodegradability and potential use in food packaging.

3. Methodology:

Starch was extracted using distillation and purification techniques, while pectin was obtained via
centrifugation of unripe banana peels. Glycerol was used as a plasticizer in the film formation
process using the solvent casting method. The developed film was characterized for its mechanical
strength, thickness, transparency, swelling capacity, moisture content, solubility, density, and
biodegradability over 30 days.

4. Results:

The resulting biodegradable film demonstrated favorable physical and functional properties
suitable for food packaging applications. It had a thickness of 0.177 + 0.08 mm, water solubility
0f26.47 £ 0.03%, and a moisture content of 23.52 + 0.06%. The film’s transparency was measured
at 4.8 £ 0.01% at 760 nm, while its swelling capacity reached 41.59 + 0.08%, indicating good
water absorption potential. With a density of 1.21 + 0.01 g/ml, the film maintained structural
integrity. Biodegradability tests revealed complete degradation within 30 days, confirming its
environmental sustainability. Additionally, the film exhibited strong tensile strength and adequate
flexibility, essential qualities for handling and storage. These characteristics collectively suggest
that the film is a promising candidate for eco-friendly food packaging solutions.

5. Conclusion & Recommendations:

This study demonstrates the viability of developing biodegradable films from underutilized agro-
waste materials. The film's physical and mechanical properties, coupled with its biodegradability,
position it as a strong candidate for replacing conventional plastic in food packaging. It is
recommended that future research explores scalability, shelf-life testing with real food products,
and commercial viability. Collaboration with packaging industries can also support the transition
toward sustainable materials.

Keywords: Sustainability, Biodegradable Packaging, Starch-Pectin Film, Agro-Waste Utilization,
Food Packaging Innovation
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1. Introduction:

Post-harvest losses of fruits and vegetables contribute to global food insecurity, economic
setbacks, and environmental harm. Rising consumer preference for health and sustainability drives
interest in natural alternatives to synthetic preservatives. This study examines turmeric (Curcuma
longa), clove (Syzygium aromaticum), cardamom (Elettaria cardamomum), and cinnamon
(Cinnamomum verum) as eco-friendly preservatives, leveraging their antimicrobial, antifungal,
and antioxidant properties to extend produce shelf life while maintaining safety and nutritional
quality.

2. Objectives:

The objectives of the study are to: evaluate the effectiveness of spice-based natural preservatives
in reducing microbial spoilage and oxidative deterioration of fruits and vegetables; assess the
impact of treatments on physicochemical properties such as firmness, color, weight loss, and
nutritional composition; compare the performance of natural preservatives with conventional
synthetic preservatives; and analyze consumer acceptability through sensory evaluation.

3. Methodology:

Experimental trials on selected fruits and vegetables compared treated and untreated samples
during controlled storage. Analyses included microbial load, enzymatic activity, moisture
retention, firmness, color stability, and antioxidant capacity. Antimicrobial efficacy of extracts was
tested against common spoilage microorganisms, while sensory evaluation assessed consumer
preferences for aroma, texture, flavor, and visual appeal.

4. Results:

Natural preservatives significantly reduced microbial contamination and delayed spoilage,
resulting in extended shelf life compared to untreated controls. Among the treatments, turmeric
and clove exhibited the strongest antimicrobial effects, while cinnamon and cardamom contributed
to improved antioxidant stability and sensory attributes. Comparative analysis with synthetic
preservatives revealed that natural treatments provided comparable preservation outcomes without
chemical residues or health risks.

5. Conclusion & Recommendations:

The study demonstrates that natural spice-based preservatives are viable, safe, and sustainable
alternatives to synthetic preservatives for post-harvest protection. Their use could be especially
beneficial for small-scale producers and organic supply chains. Further research is recommended
to optimize formulations, ensure regulatory compliance, and explore scalability in commercial
food systems. Integrating such green preservation strategies can play a crucial role in reducing
food loss, promoting public health, and advancing climate-resilient food systems.

Keywords: Post-harvest Protection, Natural Preservatives, Turmeric, Clove, Cardamom
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1. Introduction:

Access to quality healthcare is a fundamental human right and is enshrined in the third Sustainable
Development Goal (SDG) of the United Nations, ensuring healthy lives and promoting well-being
for all by 2030. In line with this, the Government of Pakistan launched the Sehat Sahulat Program
(SSP) in collaboration with provincial governments to provide universal health coverage,
particularly to underserved populations. The program was implemented in Vehari District,
Southern Punjab, in 2019, aiming to benefit approximately 50 million people across the region.
This study evaluates user satisfaction with inpatient healthcare services provided under SSP and
investigates the socio-economic factors influencing satisfaction levels.

2. Objectives:

The objectives of this study are to: assess the level of user satisfaction with the Sehat Sahulat
Program in Vehari; and identify the socio-economic determinants influencing satisfaction with
healthcare services.

3. Methodology:

Primary data were collected from SSP beneficiaries using a structured questionnaire and a simple
random sampling technique. A binary logistic regression model with marginal effects was applied
to determine the influence of socio-economic variables on user satisfaction.

4. Results:

The results indicate that key socio-economic factors, such as family size, education level, income,
self-reported health status, and use of social media, have a statistically significant and positive
impact on satisfaction with SSP services. Larger households reported higher satisfaction levels,
suggesting a perceived higher value from the program. Education and awareness, particularly
through digital platforms, also correlated strongly with satisfaction outcomes.

5. Conclusion & Recommendations:

The study concludes that while the SSP has made progress in delivering healthcare services, its
effectiveness can be further improved through digitalization, enhanced access to resources, and
better service delivery. Recommendations include:

e Introducing health education and awareness campaigns to improve utilization.
o Expanding digital infrastructure for registration and feedback.
o Strengthening medical staff training and diagnostic facilities to enhance service quality.

Keywords: Sehat Sahulat Program, User Satisfaction, Healthcare Access, Socio-Economic
Determinants, Vehari, Pakistan

104


mailto:tehreem413@gmail.com

SELCUK
UNIVERSITY

uuuuuuuuuuuuuu

How Pro-Environmental Attitude Forms Sustainable Purchasing Behavior in the Agri-
Food Market? Exploring Climate Change Engagement and Moral Licensing
Ahsan Ali'"*, Laraib Hijab e Zainab', Hammad Badar'& Yawar Abbas'
nstitute of Business Management Sciences, University of Agriculture, Faisalabad
* ahsanraaed@gmail.com

1. Introduction:

In response to the growing threat of climate change, sustainable consumption practices have gained
increasing importance, particularly in the agri-food sector. This study investigates how consumer
engagement with climate change, encompassing cognitive, emotional, and behavioral dimensions,
acts as a stimulus for forming pro-environmental attitudes, which in turn influence sustainable
agri-food purchasing behavior. Additionally, the study examines the moderating effect of moral
licensing, a psychological phenomenon that may reduce sustainable behaviors following an initial
pro-environmental action. The theoretical underpinning draws from the Stimulus-Organism-
Response (S-O-R) model and moral licensing theory.

2. Objectives:

The objectives of this are to: assess the effect of climate change engagement on pro-environmental
attitudes; evaluate the impact of pro-environmental attitudes on sustainable agri-food purchasing
behavior; and examine the moderating role of moral licensing in this relationship.

3. Methodology:

A purposive sampling technique was used to collect primary data from 500 respondents through a
structured physical survey in two cities of Punjab, Pakistan. The study adopted a cross-sectional
design under a post-positivist research paradigm. Data analysis was conducted using descriptive
statistics, normality checks, and Partial Least Squares Structural Equation Modeling (PLS-SEM)
via SPSS and SmartPLS 4.

4. Results:

The findings revealed a significant and positive association between all three dimensions of
climate change engagement (cognitive, emotional, behavioral) and pro-environmental attitude.
Furthermore, pro-environmental attitude significantly predicted sustainable agri-food purchasing
behavior. The moderating role of moral licensing was found to be negative and statistically
significant, indicating that it weakens the relationship between attitude and behavior.

5. Conclusion & Recommendations:

The study concludes that climate change engagement fosters pro-environmental attitudes, which
positively influence sustainable agri-food consumption. However, moral licensing may act as a
psychological barrier to sustained behavior. To address this, businesses should use communication
strategies that discourage one-time “green” actions and promote continued sustainable behavior.
The means-end chain model in integrated marketing communication may be particularly effective
in aligning cognitive, emotional, and behavioral motivations. Policymakers should also consider
subsidies to make sustainable agri-food products more accessible and enforce regulatory oversight
to prevent false sustainability claims in the market.

Keywords: Climate Change, Sustainability, Agri-Food, Purchasing Behavior, Moral Licensing
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Optimization of Probiotic Bioavailability in Ginger-Based Fermented Soda via Ginger Bug
Enhancement
Um-e-Rooman!, Syeda Kissa-e-Zehra!, Hafiza Madiha! & Makaika Kiran'
'Department of Food Science and Technology, Jinnah University for Women, Karachi, Pakistan
* urooma695@gmail.com

1. Introduction:

The rising demand for functional non-dairy probiotic beverages is driven by increasing health
consciousness and dietary restrictions. Ginger (Zingiber officinale), known for its antimicrobial,
antioxidant, and anti-inflammatory properties, presents a promising substrate for fermentation.
This study aimed to develop a probiotic-rich fermented ginger soda using a ginger bug starter
culture enhanced with Lactobacillus plantarum and Lactobacillus bulgaricus. The primary
objective was to assess probiotic viability, antioxidant potential, and sensory acceptability of the
beverage as a functional alternative to conventional carbonated soft drinks.

2. Methodology:

The ginger bug was prepared by fermenting grated ginger with sucrose for 5—6 days under ambient
conditions. The final beverage formulation included the ginger bug inoculum, honey, and lemon
juice, fermented for 24 hours. Physicochemical analysis (pH, °Brix, titratable acidity), proximate
composition (moisture, ash, crude fiber, fat), microbial enumeration, and antioxidant assays
(DPPH scavenging activity, total phenolic content [TPC], and total flavonoid content [TFC]) were
conducted. Ethanol content was quantified to ensure compliance with non-alcoholic standards.
Sensory evaluation was carried out by a semi-trained panel, and shelf-life was assessed over 7 days
under ambient and refrigerated storage.

3. Results:

The beverage exhibited a pH of 3.75, °Brix of 2, and titratable acidity of 1.61%, indicating a
suitable acidic environment for probiotic growth. Moisture content was high (95.7%), with ash
and crude fiber at 0.34% and 0.3%, respectively, and no detectable fat. The viable probiotic count
reached 6 log CFU/mL, meeting the efficacy threshold for functional beverages. Antioxidant
properties included 61.34% DPPH radical scavenging activity, 35.09 mg GAE/g TPC, and 19.86
mg QE/g TFC. Ethanol levels remained below 0.5%, within acceptable limits for non-alcoholic
classification. Sensory evaluation indicated high consumer acceptability (=8/10), and refrigerated
samples maintained superior quality in terms of flavor and microbial stability.

4. Conclusion and Recommendations:

The formulated probiotic ginger soda demonstrated excellent functional, nutritional, and sensory
attributes, highlighting its potential as a health-focused alternative to commercial carbonated
beverages. The synergy between probiotic strains and ginger fermentation enhanced bioactivity
and ensured safety without synthetic additives. Future research should explore natural preservation
techniques and assess scalability for commercial production.

Keywords: Probiotic Beverage, Ginger Bug, Antioxidant Activity, Fermentation, Functional
Foods, Non-dairy Probiotics
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Agri-Transforming: Pioneering Integrative Innovations to Revolutionize Sustainable and

Productive Agriculture
Rimsha Perveen!, Imran Pasha', Mubashar Nadeem?, Saba Javed?, Sadia Ansar! & Ariba Sadia'
'National Institute of Food Science and Technology, University of Agriculture, Faisalabad, Pakistan
2Department of Agronomy, Ghazi University, Dera Ghazi Khan, Pakistan
SInstitute of Agricultural and Resource Economics, University of Agriculture, Faisalabad, Pakistan
* rimshaperveen407@gmail.com

1. Introduction:

“Agri-Transforming” is a paradigm promoting sustainable, tech-driven agriculture that balances
productivity with environmental care. It integrates digital tools, biotechnology, climate-smart
practices, and circular economy principles to enhance resilience and food security. Precision
farming with Al, sensors, and remote sensing ensures efficient input use, while crop
diversification, renewable energy, and waste valorization strengthen sustainability. Emphasizing
inclusivity, it supports smallholders through equitable access to innovation, fostering an
agriculture system that is resilient, future-ready, and environmentally responsible.

2. Objectives:

The objectives of this study are to: explore integrative innovations in agriculture for enhancing
sustainability and productivity; examine the role of digital tools, biotechnology, and climate-smart
practices in agri-food transformation; and assess the socio-economic and environmental benefits
of adopting the Agri-Transforming model.

3. Methodology:

This conceptual study is based on a multidisciplinary review of existing literature, global practices,
and recent advancements in agricultural technology and sustainability models. The analysis is
framed through a systems-based perspective, integrating insights from agronomy, environmental
science, and rural development.

4. Results:

The review highlights that integrating smart technologies and eco-friendly practices can
significantly improve agricultural efficiency, reduce greenhouse gas emissions, and foster
economic inclusion for smallholder farmers. The model demonstrates high potential for adoption
in both developed and developing countries when supported by enabling policies and
infrastructure.

5. Conclusion & Recommendations:

Agri-Transforming represents a strategic framework for the future of agriculture, combining
productivity with ecological responsibility. To realize its full potential, investment in digital
infrastructure, farmer training, policy incentives, and research on localized applications is
essential. A collaborative effort among stakeholders, farmers, researchers, policymakers, and
industry, is necessary to maintain sustainable innovation across agri-food systems.

Keywords:

Agri-Transforming, Climate-smart Farming, Nature-based Solutions, Precision Agriculture,
Digital Tools, Sustainability, Circular Economy
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Determinants of Growers’ Intentions to Adopt Blockchain Technology in Pulses Supply
Chains
Manal Saddique'*, Abdul Ghafoor', Himmad Badar', Adnan Adeel', Burhan Ahmad'
Institute of Business Management Sciences, University of Agriculture, Faisalabad, Pakistan
* manalsaddique70@gmail.com

1. Introduction:

Agriculture plays a critical role in ensuring food security and supporting economic growth in
Pakistan. Among key crops, pulses face persistent supply chain inefficiencies due to unstable
production, limited market access, and declining farmer participation. Blockchain technology
offers transformative potential by enabling transparency, traceability, and direct stakeholder
engagement in agri-food supply chains. This study investigates growers’ awareness, perceptions,
and the determinants of their intentions to adopt blockchain technology in the pulses supply chain
in Pakistan.

2. Objectives:

The study aimed to assess the level of awareness and perception among pulses growers regarding
blockchain technology; identify the factors influencing growers’ intentions to adopt blockchain
technology; and examine the moderating role of perceived cost on these relationships.

3. Methodology:

The study applied an extended Unified Theory of Acceptance and Use of Technology (UTAUT)
model, incorporating perceived risk as an independent variable and perceived cost as a moderating
factor. Data were gathered from 204 pulse growers in Bhakkar and Chakwal, Punjab, through a
structured, pre-tested questionnaire. Using a hybrid purposive—convenience sampling strategy,
analyses included descriptive statistics in SPSS and Partial Least Squares Structural Equation
Modeling (PLS-SEM) in SmartPLS to evaluate relationships and test hypotheses.

4. Results:

The results revealed limited baseline awareness of blockchain technology among growers;
however, their openness to adoption increased significantly after being informed. All core
constructs of the UTAUT model, performance expectancy, effort expectancy, social influence, and
facilitating conditions, were found to significantly influence adoption intentions. Effort expectancy
emerged as the strongest predictor. Perceived risk had a significant negative effect on adoption
intention, while perceived cost moderated certain relationships, particularly strengthening the
influence of facilitating conditions and perceived risk.

5. Conclusion & Recommendations:

The study concludes that, despite limited initial awareness, growers show strong potential to adopt
blockchain solutions when supported with information and guidance. Adoption can be accelerated
through grower cooperatives and user-friendly mobile apps, complemented by financial
incentives, transparent pricing, and simple interfaces to reduce risk and cost barriers. Future
research should apply this framework in longitudinal and cross-regional contexts to assess
adoption outcomes and supply chain performance.

Keywords: Blockchain Technology, Agricultural Supply Chains, Pulses Growers, Technology
Adoption, UTAUT Model, Perceived Risk, Perceived Cost
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Lavender Jam: A Nutraceutical Approach to Mental Wellness
Kiran Adnan"”
"Department of Food Science and Technology, Jinnah University for Women, Karachi, Pakistan
* kiranadnan324(@gmail.com

1. Introduction:

Lavender (Lavandula spp.), a member of the mint family (Lamiaceae), is a well-known aromatic
herb traditionally used for its medicinal, therapeutic, and culinary properties. It contains essential
oils rich in monoterpenes such as linalool, linalyl acetate, geraniol, and eucalyptol, known for their
antimicrobial, antifungal, and calming effects. Aromatherapists commonly use lavender to
alleviate headaches, anxiety, stress, and fatigue, while herbalists apply it to treat skin infections,
wounds, and joint pain.

This study aims to develop a functional food product, lavender jam, by integrating the health
benefits of lavender into a fruit-based preserve. Jams are a widely accepted method for fruit
preservation, offering extended shelf life and nutritional value. The incorporation of lavender
enhances the jam’s potential as a nutraceutical, promoting mental wellness through regular dietary
intake.

2. Objectives:

The objectives of the study are to formulate a functional jam using lavender and fruit pulp (apple
and plum); evaluate the nutritional and sensory properties of the lavender-infused jam; and explore
the potential health benefits, particularly its effects on stress and mental well-being.

3. Methodology:

Ripe apple and plum fruits were selected, washed, and pulped. Sugar, citric acid, and pectin were
added in appropriate proportions. Dried lavender flowers were incorporated during the boiling
phase. The mixture was continuously stirred until the endpoint was reached (drop test). The final
product was filled hot into sterilized glass containers and cooled at room temperature. Basic
physicochemical properties and sensory evaluation were conducted to assess acceptability.

4. Results:

The lavender jam demonstrated good texture, spreadability, and appealing aroma, attributed to
lavender's volatile compounds. Sensory panel feedback indicated high acceptability in terms of
taste, color, and aroma. Nutritionally, the jam retained key phytochemicals from both fruit and
lavender, making it a promising product for promoting mental relaxation and potentially reducing
stress and anxiety.

5. Conclusion & Recommendations:

Lavender jam represents an innovative fusion of traditional herbal therapy and modern food
processing. It offers both nutritional value and therapeutic potential, especially for consumers
seeking natural approaches to mental health management. Further studies are recommended to
quantify specific bioactive compounds, assess long-term storage stability, and evaluate clinical
impacts on mood disorders.

Keywords: Lavender Jam, Nutraceutical, Mental Health, Monoterpenes, Functional Food,
Phytochemicals, Stress Relief
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Use of N-Acetylcysteine to Mitigate Ochratoxin A Toxicity in Poultry: A Step Toward
Safer Feed and Sustainable Production
Muhammad Imran!, Muhammad Kashif Saleemi!, Muhammad Nasir Bhaya!, Usama Majeed Chaudary', Asfand
Yar!, Muhammad Imran? & Mughees Aizaz Alvi®
'Department of Pathology, Faculty of Veterinary Science, University of Agriculture, Faisalabad, Pakistan
’Department of Parasitology, Faculty of Veterinary Science, University of Agriculture, Faisalabad, Pakistan
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1. Introduction:

Ochratoxin A (OTA), a mycotoxin produced by Aspergillus and Penicillium species, is a common
contaminant in poultry feed. It poses significant health hazards, including immunosuppression,
hepatotoxicity, nephrotoxicity, and reduced growth performance in broiler chickens. These
negative effects compromise poultry health and threaten food safety and production sustainability.

2. Objectives:

This study aimed to evaluate the protective efficacy of N-acetylcysteine (NAC), a well-known
antioxidant and glutathione precursor, against OTA-induced clinicopathological and
histopathological alterations in broiler chickens. The ultimate goal was to explore its viability as a
feed additive for enhancing poultry health and supporting safer, more sustainable production
systems.

3. Methodology:

A total of 125, day-old broiler chicks were randomly assigned to five groups (n=25 each): Group
A (Control), Group B (OTA only, 400 ng/kg feed), Group C (NAC only, 100 mg/kg feed), Group
D (OTA + NAC), Group E (OTA + commercial toxin binder). The trial lasted for five weeks.
Clinical observations, feed intake, body weight gain, gross and microscopic lesions, and serum
biochemical parameters (ALT, AST, urea, creatinine, total protein) were monitored and
statistically analyzed.

4. Results:

OTA exposure significantly (p <0.05) reduced feed intake and weight gain while increasing serum
markers of hepatic and renal injury. Gross pathology revealed enlarged, pale livers and swollen
kidneys, while histopathology confirmed hepatocellular necrosis and renal tubular degeneration.

NAC supplementation substantially mitigated these effects. Birds in the NAC-treated group
demonstrated improved growth performance, restored serum biochemical values, and preserved
tissue integrity. The protective effects of NAC were found to be comparable to those of the
commercial toxin binder.

5. Conclusion & Recommendations:

N-acetylcysteine effectively countered the toxic effects of OTA in broilers, restoring physiological
and histological parameters close to normal. Given its antioxidant properties and affordability,
NAC represents a promising feed additive to enhance poultry health, improve feed safety, and
promote sustainable poultry production. Adoption of NAC in feed formulations may offer a viable
strategy for reducing the burden of mycotoxins, thereby contributing to food security and resilient
agri-food systems.

Keywords: Ochratoxin A, N-acetylcysteine, Poultry Feed Safety, Hepatotoxicity, Nephrotoxicity,
Food Security, Mycotoxin Mitigation
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Development and Evaluation of Gluten-Free Brownies Using Tapioca Pearl Flour
Jaweria Amjad'*, Aliza Khan' & Khadija Aijaz Siddiqui'
'Department of Food Science and Technology, Jinnah University for Women, Karachi, Pakistan
* jaweriaamjad 1 9@gmail.com

1. Introduction:

The increasing prevalence of gluten intolerance and celiac disease has led to a growing demand
for gluten-free alternatives in the food market. Traditional brownies, typically made with wheat
flour, are not suitable for gluten-sensitive individuals. Tapioca pearl flour, derived from cassava
starch, is a naturally gluten-free ingredient known for its smooth texture and neutral flavor. While
commonly used in beverages like bubble tea, its application in baked goods remains
underexplored. This study was designed to develop gluten-free brownies using tapioca pearl flour
and evaluate their physicochemical, nutritional, and sensory properties compared to conventional
wheat-based brownies.

2. Objectives:

The objectives of this study are to: formulate gluten-free brownies using tapioca pearl flour as a
wheat flour substitute; evaluate their physical attributes (moisture content, pH); screen for
phytochemicals such as alkaloids and flavonoids; and assess the sensory acceptability of the
tapioca-based brownies compared to a wheat-based control.

3. Methodology:

Tapioca pearls were ground into fine flour and used to replace wheat flour in the brownie
formulation. The batter was prepared with cocoa powder, sugar, oil, eggs, milk, vanilla, baking
powder, and a pinch of salt, then baked at 180°C for 20—25 minutes. A control batch using wheat
flour was prepared under identical conditions. Both samples were analyzed for moisture content,
pH, phytochemical presence, and subjected to sensory evaluation using a 9-point hedonic scale by
a semi-trained panel.

4. Results:

The gluten-free tapioca brownies exhibited a moisture content of 15.2 + 0.04%, contributing to a
moist and slightly chewy texture. The pH value was 6.5 + 0.02, indicating mild acidity that
enhanced chocolate flavor perception. Phytochemical screening revealed the presence of alkaloids
and flavonoids, suggesting antioxidant potential. Sensory evaluation yielded favorable scores:
taste (7.8 = 0.1), appearance (8.1 + 0.2), and overall acceptability (7.9 £+ 0.1). Texture received a
slightly lower score (6.3 + 0.3) due to increased density compared to the wheat-based variant.

5. Conclusion & Recommendations:

Tapioca pearl flour is a viable gluten-free substitute in brownie formulations, offering good
sensory qualities and potential health benefits due to phytochemical content. Although the texture
was denser than traditional brownies, it did not negatively affect overall consumer acceptance.
Future studies should explore texture enhancement using hydrocolloids or by blending with other
gluten-free flours. Further research is also recommended to evaluate self-life and assess market
acceptance on a larger scale.

Keywords: Gluten-free Brownies, Tapioca Pearl Flour, Phytochemicals, Sensory Evaluation,
Gluten Intolerance, Functional Foods
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Formulation, Characterization, and Nutritional Assessment of Gluten-Free Noodles
Derived from Red Kidney Beans: Exploring Health Benefits and Culinary Applications
Malaika Kiran', Ayesha Mazhar' & Hafiza Madiha Arshad'"
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1. Introduction:

With the rising prevalence of gluten intolerance and increasing demand for health-oriented
functional foods, the development of gluten-free products has become essential. This study focuses
on the formulation and characterization of gluten-free noodles made primarily from red kidney
beans, rice flour, and pulse flour. These ingredients were selected for their rich nutritional profiles
and potential to replicate the texture and palatability of conventional wheat-based noodles.

2. Objectives:

The objectives of this study are to: develop gluten-free noodles using red kidney beans and
complementary flours; assess the physicochemical, nutritional, and sensory properties of the
formulated noodles; and evaluate the potential health benefits and culinary versatility of the
product.

3. Methodology:

Noodles were developed using a standardized blend of red kidney bean flour, rice flour, and pulse
flour. Physicochemical analysis showed a moisture content of 16.75%, ash content of 0.4%,
firmness of 30 Newtons, and a pH of 7.87, indicating good hydration, mineral balance, chewiness,
and neutrality. Nutritional profiling highlighted dietary fiber, essential amino acids, and plant-
based protein, while sensory evaluation assessed appearance, texture, taste, and overall
acceptability, confirming product quality and consumer appeal.

4. Results:

The developed noodles demonstrated: a firm yet flexible texture that retained integrity post-
cooking; a neutral pH suitable for culinary versatility; enhanced nutritional properties due to the
incorporation of red kidney beans, providing increased levels of fiber and protein, and supporting
gut health and satiety; and high consumer acceptability in sensory testing, indicating commercial
potential.

5. Conclusion & Recommendations:

Red kidney beans, when combined with rice and pulse flour, serve as a promising base for gluten-
free noodles, offering a nutritionally superior alternative to conventional pasta products. The
formulation achieved a balanced texture, appealing flavor, and enhanced health benefits. Future
research should explore shelf-life stability, fortification with micronutrients, and scaling for
commercial production. Broader sensory panels could further validate market viability.

Keywords: Gluten-free Noodles, Red Kidney Beans, Rice Flour, Pulse Flour, Ash Content, Food
Innovation.
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Cassachos Bliss: A Gluten-Free, Cassava-Based Snack for Health-Conscious Consumers
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1. Introduction:

Cassachos Bliss is an innovative, baked snack designed as a gluten-free and grain-free alternative
to traditional nachos. Made from cassava flour (derived from yuca root), this product is rich in
resistant starch, offering functional health benefits such as improved digestive health, blood sugar
regulation, weight management, and inflammation reduction. Drawing inspiration from the flavors
of Mexican nachos, Cassachos Bliss caters to the growing demand for plant-based, allergen-free,
and nutrient-dense snacks. This product addresses a significant gap in the snack food market by
providing a suitable option for individuals with gluten intolerance, celiac disease, and other dietary
restrictions. It also appeals to health-conscious consumers seeking clean-label products without
compromising taste or convenience.

2. Objectives:

The objectives of this study are to: formulate a gluten-free, vegan, and grain-free snack using
cassava flour; assess its nutritional properties and health benefits; evaluate sensory characteristics
such as texture, taste, and appearance; and offer a shelf-stable, ready-to-eat product suitable for
modern dietary needs.

3. Methodology:

The dough was prepared by mixing cassava flour with water, salt, and selected spices. It was
shaped into chips and baked at 120°C for 15 minutes following a preheating stage at 180°C. The
product was evaluated for texture, flavor, visual appeal, and nutritional value, focusing on its
resistant starch content and low-fat profile. Sensory testing and preliminary shelf-life evaluation
were also conducted.

4. Results:

The final product demonstrated favorable sensory attributes, including a smooth texture, savory
flavor, and visually appealing appearance. Nutritional analysis highlighted its high resistant starch
content and significantly lower fat levels compared to conventional fried snacks. The snack was
shelf-stable and ready to eat, making it convenient for consumers seeking functional mini-meals
or appetizers.

5. Conclusion & Recommendations:

Cassachos Bliss offers a compelling, health-oriented solution within the snack food industry. Its
cassava-based formulation provides a safe and nutritious alternative to wheat-based products,
particularly for individuals with celiac disease or gluten sensitivity. With its positive nutritional
profile, ease of preparation, and consumer-friendly taste and texture, Cassachos Bliss aligns with
global trends favoring clean-label, functional foods. Future studies may focus on fortification,
packaging innovation, and extended shelf-life analysis to optimize market readiness and consumer
appeal.

Keywords: Cassachos Bliss, Cassava Flour, Gluten-Free, Vegan, Ready-to-Eat
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Seed Buying and Application Practices of Vegetable Growers in Punjab, Pakistan
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1. Introduction:

The vegetable subsector in Pakistan has immense potential to enhance food security, rural
livelihoods, and overall socio-economic development. Yet, its progress is constrained by
persistently low productivity, primarily due to poor seed quality and ineffective application
practices. This study explores the seed procurement and usage behaviors of vegetable growers in
Punjab, examining the socio-economic, informational, and institutional factors that shape their
seed-related decisions and directly influence farm-level productivity and sustainability.

2. Objectives:

The objectives of this study are to: identify common seed-buying sources among vegetable
growers; assess seed application and management practices; and explore factors affecting the
adoption of improved seed practices.

3. Methodology:

A quantitative research design was employed, using primary data collected from 215 vegetable
farmers in District Faisalabad, one of Punjab’s leading vegetable-producing areas. Data were
gathered via face-to-face interviews using a structured, pre-tested questionnaire. Descriptive
statistical tools such as frequency distributions and cross-tabulations were applied to analyze the
data.

4. Results:

Most farmers reported purchasing seeds from local markets and neighboring growers, primarily
due to cost-effectiveness and accessibility. However, reliance on uncertified and low-quality seeds
was widespread. Seed application practices varied significantly, reflecting disparities in farmers'
awareness, education, and resource availability. Less than half of the respondents used modern
sowing equipment or applied treatments like fungicides, seed cleaning, or germination enhancers.
These gaps highlight limited exposure to good agricultural practices and a reliance on traditional,
low-efficiency methods.

5. Conclusion & Recommendations:

The study underscores the urgent need to improve farmers’ access to certified seeds and enhance
their awareness of seed treatment and modern sowing techniques. Strengthening extension
services, promoting public-private partnerships for certified seed distribution, and implementing
targeted training programs can play a vital role in upgrading seed management practices. Such
interventions are essential for improving productivity, reducing input waste, and fostering the
long-term development of Pakistan’s vegetable industry.

Keywords: Vegetables, Seed Management, Seed Sourcing, Agricultural Productivity, Punjab,
Pakistan
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3-Nitrooxypropanol (3-NOP) as a Methane-Reducing Feed Additive: Impacts on Enteric
Emissions and Milk Quality in Dairy Cattle
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1. Introduction:

Enteric methane from ruminants is a major contributor to global greenhouse gas emissions,
challenging sustainable livestock systems. 3-nitrooxypropanol (3-NOP) has emerged as an
effective feed additive, inhibiting the enzyme methyl-coenzyme M reductase in methanogenic
archaea to reduce methane without harming productivity. Trials report up to 30% emission
reductions, with energy-corrected milk yield, milk protein, dry matter intake, and rumen
fermentation maintained, confirming 3-NOP’s potential as a climate-smart livestock mitigation
strategy.

2. Objectives:

The objectives of this study are to: evaluate the effectiveness of 3-NOP in reducing enteric methane
emissions in dairy cattle; assess the impact of 3-NOP on milk yield, quality, and composition; and
explore the practical considerations of 3-NOP use in climate-smart livestock systems in developing
countries.

3. Methodology:

This review synthesizes peer-reviewed studies and meta-analyses on 3-NOP use in dairy systems,
drawing on trials with Holstein and crossbred cattle in temperate and tropical climates. It evaluates
methane reduction, milk yield and composition, dry matter intake, and rumen fermentation, while
also considering diet, lactation stage, breed variation, and environmental factors such as heat stress.

4. Results:

Evidence suggests that 3-NOP can reduce methane emissions by 20-30% without compromising
milk production. In some cases, modest improvements in energy-corrected milk and milk protein
content were observed. The additive exhibited consistent performance across various dietary
formulations, although its efficacy was influenced by forage-to-concentrate ratio and production
stage. No detrimental effects on feed intake or rumen function were reported. The synergistic
potential of combining 3-NOP with other mitigation strategies (e.g., nitrates, tannins, and precision
feeding) presents a promising avenue for future research.

5. Conclusion & Recommendations:

3-NOP offers a validated, practical solution for mitigating enteric methane in dairy systems. Its
adoption in developing countries like Pakistan, where high-yield crossbreeds are expanding, could
advance climate-smart livestock goals. Wider uptake requires farmer training, supportive
regulations, and financial incentives, while future research should assess long-term impacts, cost-
effectiveness, and environmental co-benefits.

Keywords: 3-Nitrooxypropanol (3-NOP); Enteric Methane; Feed Additives; Dairy Cattle; Milk
Quality; GHG Mitigation; Sustainable Livestock; Rumen Fermentation; Holstein Crossbreeds;
Climate-smart Agriculture
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1. Introduction:

The rising burden of non-communicable diseases and increasing demand for healthier foods are
driving innovation in the confectionery sector. This study reformulates traditional éclairs by
substituting sucrose with stevia glycosides and incorporating chicory root (Cichorium intybus)
powder as a prebiotic fiber source. Stevia lowers glycemic load, while chicory root enhances
dietary fiber and supports gut microbiota modulation. This dual substitution addresses sugar-
related health concerns and advances functional food development, offering nutrient-enriched,
consumer-friendly products aligned with food security and market transformation goals.

2. Objectives:

The objectives of this study are to: evaluate the feasibility of replacing sucrose with stevia in éclair
formulations; assess the nutritional and functional benefits of chicory root incorporation; examine
the sensory acceptability and physicochemical properties of the reformulated product; and explore
implications for market adoption and food system sustainability.

3. Methodology:

A standard éclair recipe was reformulated by replacing sucrose with varying concentrations of
stevia glycosides and enriching the filling with chicory root powder. The product was evaluated
through physicochemical analysis of moisture, texture, and color; nutritional profiling for caloric
reduction, fiber, and glycemic index; sensory assessment using a 9-point hedonic scale; and
preliminary market feasibility surveys.

4. Results:

The substitution significantly reduced overall sugar content without adversely affecting texture or
flavor when optimal stevia concentrations were used. Chicory root addition improved fiber content
and offered mild prebiotic benefits. Sensory scores indicated high consumer acceptability for
formulations with balanced sweetness and texture. Panelists positively rated the éclairs for taste,
appearance, and overall acceptability. The reformulated éclairs demonstrated potential for
inclusion in functional and diabetic-friendly food categories.

5. Conclusion & Recommendations:

The use of stevia and chicory root in confectionery applications like éclairs is a promising
innovation that addresses public health concerns, promotes dietary diversification, and meets
consumer demand for low-sugar, fiber-enriched products. Future research should explore shelf-
life stability, bioavailability of inulin post-processing, and large-scale consumer perception.
Scaling such innovations could contribute to more resilient agri-food systems and expand the
functional food market in developing economies.

Keywords: Stevia Glycosides, Chicory Root, Functional Confectionery, Inulin-type Fructans,
Microbiota Modulation, Sugar-free Eclairs, Food System Innovation, Dietary Fiber Enrichment
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Synergistic Inmunosuppression by Ochratoxin A and Fowl Adenovirus-4 in Broilers:
Implications for Poultry Health and Food Security

Muhammad Imran'*, Muhammad Kashif Saleemi', Mughees Aizaz Alvi?, Muhammad Imran®, Muhammad Nasir
Bhaya!, Ayesha Maryam!, Qurat-ul-Ain' & Zargham Khalid'

'Department of Pathology, Faculty of Veterinary Science, University of Agriculture, Faisalabad, Pakistan
’Department of Parasitology, Faculty of Veterinary Science, University of Agriculture, Faisalabad, Pakistan
3Department of Clinical Medicine and Surgery, Faculty of Veterinary Science, University of Agriculture,
Faisalabad, Pakistan
* dr.mimran@uaf.edu.pk

1. Introduction:

Immunosuppressive factors pose a significant threat to poultry health and global food security.
Among these, Ochratoxin A (OTA), a common mycotoxin, and Fowl Adenovirus serotype 4
(FAdV-4), the etiological agent of hydropericardium syndrome and inclusion body hepatitis, are
of particular concern. While each is known for its deleterious impact on the avian immune system,
limited data exist on their combined effects, particularly under intensive poultry farming
conditions.

2. Objective:

To investigate the synergistic immunosuppressive and pathological effects of co-exposure to OTA
and FAdV-4 in broiler chickens.

3. Methodology:

A total of 144, day-old broiler chicks were randomly allocated into six groups and exposed to OTA
(200 or 400 ppb), FAdV-4, or their combinations for 35 days. FAdV-4 infection was confirmed
by PCR and administered subcutaneously. Clinical signs, mortality, feed intake, and body weight
were recorded. Immune responses were assessed through SRBC antibody titers, PHA-P—induced
lymphoproliferative response, and carbon clearance assay, alongside gross and histopathological
evaluation of lymphoid organs.

4. Results:

OTA exposure caused a dose-dependent suppression of immune function, evident from reduced
antibody titers, lymphocyte proliferation, and phagocytic activity. FAdV-4 infection alone
produced moderate immunosuppression, but co-exposure with OTA markedly intensified immune
dysfunction. Outcomes included severe lymphoid atrophy, extensive histopathological lesions, and
increased mortality. The combined treatment produced a compounded immunopathological
response, far greater than the individual effects of either OTA or FAdV-4.

5. Conclusion & Recommendations:

This study provides compelling evidence of a synergistic immunosuppressive interaction between
OTA and FAdV-4 in broiler chickens. These findings underscore the urgent need for integrated
control strategies involving effective mycotoxin mitigation and robust viral surveillance.
Strengthening poultry biosecurity and feed safety protocols is critical to preserving animal health
and ensuring the sustainability of poultry-based food systems.

Keywords: Ochratoxin A, Fowl Adenovirus-4, Inclusion Body Hepatitis, Broiler Chickens,
Immunosuppression, Mycotoxicosis, Poultry Health, Food Security
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1. Introduction:

Rising consumer demand for functional beverages has accelerated the development of probiotic-
enriched products, particularly for individuals with lactose intolerance or dietary restrictions.
Kefir, a fermented milk drink rich in probiotics, vitamins, and minerals, is valued for its gut health
benefits. Yet, limited studies explore fruit-based innovations. This research developed and
evaluated a mango-infused kefir formulation designed to enhance palatability, lower lactose
content, and improve both sensory attributes and nutritional quality.

2. Objectives:

The objectives of this research are to: formulate a lactose-reduced, fruit-based kefir beverage using
mango pulp; evaluate its physicochemical properties (pH, viscosity, total soluble solids); assess
the viability of probiotic strains during refrigerated storage; and compare sensory attributes (taste,
color, texture, overall acceptability) under different storage conditions.

3. Methodology:

Kefir was prepared by fermenting 100 mL of cow’s milk with 22 g of fresh kefir grains at ~30°C
for 24 hours. Post-fermentation, kefir grains were removed using sterile cheesecloth. Two
formulations were developed by blending fermented kefir with 80 g of ripe mango pulp and 80 g
of strawberry pulp, respectively. Each was supplemented with 22 g of granulated sugar and 5 mL
of flavored syrup. Samples were stored at 4°C and room temperature for comparative analysis of
physicochemical and sensory properties over time.

4. Results:

The mango-kefir formulation initially exhibited a pH of 4.3 + 0.02, which remained stable (4.2 +
0.01) under refrigeration but declined to 3.8 + 0.01 at room temperature by Day 3, increasing
sourness and reducing appeal. Sensory evaluation showed significantly higher scores for
refrigerated samples in taste (8.0 = 0.2) and overall acceptability (8.2 = 0.1) versus room-
temperature storage (taste: 6.4 + 0.3). Statistically significant differences (p < 0.05) were observed
in sensory and physicochemical attributes between storage conditions.

5. Conclusion & Recommendations:

This study demonstrates the potential of mango-based kefir as a nutritious, lactose-reduced,
probiotic-rich functional beverage. Proper refrigeration is essential to maintain quality and
consumer appeal. While the formulation was well-received, limitations include a short evaluation
period and a small sample size. Future research should explore long-term microbial stability,
bioavailability of probiotics, and consumer preferences across diverse populations to support
commercialization.

Keywords: Probiotic Beverage, Kefir, Mango Formulation, Functional Food, Fermentation,
Lactose-reduced, Gut Health, Sensory Evaluation, Consumer Acceptability, Physicochemical
Properties.
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1. Introduction:

Wheat (Triticum aestivum L.) is the staple food crop of Pakistan, providing nearly 20% of the
population’s protein and dietary fiber intake. However, climate change has led to irregular
precipitation, increased drought frequency, and heatwaves, with nearly 50% of wheat-growing
areas now prone to water stress. This study was conducted to evaluate the drought tolerance of
wheat genotypes under water-limited conditions, focusing on yield-related traits, with the goal of
developing resilient breeding material.

2. Objectives:

The objectives of this study are to: assess the impact of water stress on agronomic and
physiological traits in wheat; identify promising parental genotypes and crosses based on
combining ability for drought tolerance; and support future breeding programs targeting water
stress resilience.

3. Methodology:

The study was conducted at the Department of Plant Breeding and Genetics, University of
Agriculture, Faisalabad, using 29 genotypes (9 parental lines and 20 crosses) arranged in a
Randomized Complete Block Design with two replications. Drought stress was imposed by
providing only the first irrigation 20 days after snowing, with subsequent growth under rainfed
conditions. Traits recorded included plant height, flag leaf area, tillers per plant, spike length,
grains per spike, 1000-grain weight, and physiological indicators. Data were analyzed through
ANOVA, and Line x Tester analysis estimated GCA and SCA effects.

4. Results:

ANOVA revealed highly significant variation among genotypes for all studied traits. Bhakkar Star
and Longreach Impala showed desirable negative GCA effects for plant height, a key trait under
drought stress, while Punjab-2011 and Longreach Beaufort emerged as strong general combiners
for yield per plant. Favorable SCA effects for plant height were observed in crosses such as
Bhakkar Star x Longreach Beaufort, Bhakkar Star x Longreach Gauntlet, and 10171 x Longreach
Impala. Promising combinations for yield traits included Punjab-2011 % Longreach Gauntlet,
Nawab-2021 x Livingston, Ghazi-2019 x Longreach Gauntlet, and Nawab-2021 x Longreach
Impala.

5. Conclusion & Recommendations:

The study identified both parental lines and specific crosses with strong performance under water
stress, offering valuable genetic resources for drought-tolerant wheat breeding programs. These
genotypes can be exploited further to develop high-yielding, climate-resilient wheat cultivars
suitable for Pakistan’s increasingly arid production environments. Future efforts should also
include molecular characterization and multi-location trials to validate these findings.

Keywords: Wheat, Water Stress, Drought Tolerance, Climate Change, Yield Traits, Breeding,
Combining Ability
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Towards a Zero-Waste Future: Development of Eco-Friendly Edible Crockery to Reduce
Plastic Waste
Ayesha Mazhar', Fatima Sohail"-*, Malaika Shehzadi' & Noor ul Ain Shah'
"Department of Food Science and Technology, Jinnah University for Women, Karachi
* fatimasohail750@gmail.com

1. Introduction:

The environmental and health risks linked to plastic waste have intensified the search for
sustainable alternatives, with edible crockery emerging as a promising eco-friendly innovation.
Unlike plastic cutlery, which pollutes ecosystems and releases toxic substances when heated,
edible utensils are biodegradable, non-toxic, and safe. Designed for strength and functionality,
they are fully consumable or compostable after use, supporting zero-waste lifestyles and healthier
choices. With ongoing research and innovation, edible tableware could revolutionize food service,
hospitality, and packaging sectors, reducing plastic dependence and advancing global
sustainability goals.

2. Objectives:

The objectives of this study are to: develop edible crockery as a sustainable alternative to plastic
cutlery; evaluate its functional, sensory, and environmental performance; and assess its potential
for commercial use in the food industry.

3. Methodology:

Raw materials such as wheat flour, rice flour, and edible gums were used to formulate edible
crockery prototypes. The production process included dough preparation, shaping, baking, and
drying under controlled conditions. Physical properties such as strength, heat resistance, and
durability were assessed. Sensory evaluation was conducted for taste, texture, and appearance.
Degradation and biodegradability were tested under natural conditions to validate environmental
performance.

4. Results:

The developed edible crockery demonstrated sufficient strength and resistance to hot and cold
foods. Sensory tests showed high consumer acceptance, particularly in terms of texture and mild
flavor. Biodegradation trials confirmed the complete breakdown of material within a short time
under composting conditions. The prototypes proved to be cost-effective and scalable, indicating
strong commercial potential for use in restaurants, catering, and takeout services.

5. Conclusion & Recommendations:

Edible crockery represents a practical, health-conscious, and sustainable alternative to traditional
plastic utensils. The study confirms its functionality, consumer appeal, and environmental
advantages. Scaling up its use could significantly reduce plastic waste and support environmental
conservation efforts. It is recommended that awareness campaigns and government incentives be
introduced to promote widespread adoption in the food industry.

Keywords: Edible Crockery, Sustainable Packaging, Plastic Waste Reduction, Food Innovation,
Biodegradable Tableware
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Navigating the Link Between Food Security and Market Dynamics
Adan Noor!*
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1. Introduction:

Ensuring food security is a pressing global challenge, especially in developing nations, where
reliable access to safe, sufficient, and nutritious food is threatened by unstable market dynamics.
Price volatility, inefficient distribution, and limited market access restrict availability and
affordability, often leaving low-income households vulnerable. External shocks like climate
change, inflation, conflicts, and pandemics further destabilize supply chains, intensifying risks.
Addressing these issues requires harmonizing agricultural, trade, and economic policies,
strengthening market institutions, ensuring fair pricing, and empowering smallholders with timely
information and risk management tools to build resilient food systems.

2. Objectives:

The objectives of this study are to: explore the relationship between food security and market
dynamics in developing countries; identify how price volatility and market inefficiencies affect
food access and availability; and propose actionable strategies for improving market resilience and
ensuring long-term food security.

3. Methodology:

This study is based on a qualitative synthesis of secondary data, including academic literature,
global reports (FAO, WFP, IFPRI), and market trend analyses from 2015-2024. A case-based
approach was used to examine selected developing countries facing food insecurity due to market
instability. Policy interventions were also reviewed to assess their effectiveness in mitigating
market-induced food insecurity.

4. Results:

Findings indicate a strong correlation between market disruptions and reduced food accessibility.
Regions with weak supply chains and inadequate policy responses experienced the highest levels
of food insecurity during global shocks (e.g., COVID-19, Ukraine-Russia war). Conversely,
countries with robust market linkages and proactive agricultural reforms maintained relatively
stable food systems. Key factors affecting food security include limited market access for
smallholders, poor infrastructure, lack of pricing transparency, and inadequate storage and
transportation systems.

5. Conclusion & Recommendations:

Effective management of market dynamics is essential to achieving food security. Governments
should focus on building resilient supply chains, ensuring fair pricing mechanisms, and
strengthening farmer-market linkages. Investing in digital platforms for real-time price
monitoring, improving rural infrastructure, and encouraging public-private partnerships in
agriculture are critical for long-term stability. A market-driven approach—when aligned with
social protection and climate adaptation policies can significantly enhance food security outcomes.

Keywords: Food Security, Market Dynamics, Supply Chain Stability, Price Volatility,
Agricultural Policy, Developing Countries
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Creating a Health-Boosting Probiotic Chocolate Spread Using an Innovative Approach
Ayesha Mazhar!*, Malaika Kiran! & Hafiza Madiha Arshad!
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1. Introduction:

The increasing demand for functional foods has led to innovative formulations that enhance both
nutrition and consumer appeal. This study explores the development of a probiotic-enriched
chocolate spread by incorporating hazelnuts, known for their healthy fats and micronutrients, and
yogurt powder, a source of beneficial probiotic bacteria. The resulting product aims to improve
gut health while maintaining sensory appeal, contributing to sustainable food innovation and value
addition in the confectionery industry.

2. Objectives:

The objectives of this research are to: formulate a functional chocolate spread fortified with
Lactobacillus plantarum, evaluate its nutritional, microbiological, physicochemical, and sensory
properties; and assess its potential health benefits and market acceptability.

3. Methodology:

The spread was formulated using hazelnuts, yogurt powder, cocoa, sugar, and probiotic cultures.
Physicochemical parameters, including moisture, ash, fat, protein content, and viscosity, were
measured using standard analytical methods. Microbial analysis was conducted to quantify
probiotic viability (CFU/g). Sensory evaluation was performed using a 9-point hedonic scale to
assess taste, texture, aroma, and overall acceptability.

4. Results:

The product showed: Moisture content of 12.87% + 0.02; Ash content 0f 0.73% + 0.15; Fat content
of 34.53% =+ 0.25, slightly lower than conventional chocolate spreads; Protein content of 7.42% +
0.11 due to the inclusion of milk solids and hazelnuts; Viscosity of 350.63 + 0.25, indicating
smooth spread ability; and Probiotic count of 111.00 + 3.61 CFU/g, confirming a viable probiotic
population. The nutritional composition indicated a balanced and health-focused formulation.
Sensory evaluation results showed high acceptability, particularly in terms of taste and texture,
with the hazelnut and yogurt combination enhancing flavor and creaminess. The formulation
successfully retained probiotic viability during refrigerated storage.

5. Conclusion & Recommendations:

The study demonstrates that a chocolate spread fortified with Lactobacillus plantarum, hazelnuts,
and yogurt powder can serve as a functional food with potential gut health benefits. It combines
nutritional enhancement with consumer-friendly characteristics, making it a promising alternative
to traditional spreads. Future research should explore long-term probiotic stability, shelf-life
optimization, and consumer preference across different age groups.

Keywords: Probiotic Chocolate Spread, Lactobacillus Plantarum, Hazelnuts, Yogurt Powder,
Functional Foods, Gut Health, Sensory Evaluation
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1. Introduction:

This study focuses on the formulation of a nutrient-dense fish pickle using Croaker fish (Mushka)
as a cost-effective and accessible protein source. The initiative aims to improve community
nutritional status, particularly in low-resource settings, through a functional, shelf-stable food
product. The pickle was prepared using traditional preservation techniques, including marination
with natural spices and mustard oil, followed by storage in sterilized glass jars to monitor shelf life
and product safety.

2. Objectives:

The objectives of this research are to: develop a nutritious and shelf-stable fish pickle using locally
available fish; evaluate its nutritional composition, physicochemical stability, and sensory
acceptability; and assess its potential as a community-level intervention for improving dietary
diversity and reducing malnutrition.

3. Methodology:

The fish pickle was prepared by thoroughly cleaning and marinating Croaker fish in a mixture of
spices and mustard oil. The product was stored in airtight glass jars at ambient temperature for 15
days. Physicochemical analysis included pH, moisture, protein, ash, and lipid content. Oxidative
stability was monitored, and sensory evaluation was conducted using a trained panel to assess
taste, texture, aroma, and overall acceptability.

4. Results:

The physicochemical analysis revealed: pH level 3.52, indicating a favorable acidic environment
for microbial inhibition; Protein content 18.9%; Ash content 6.6%; Moisture content 6.0%; and
Lipid content 2.82%. These results confirm the product’s richness in macronutrients and essential
minerals. Sensory evaluation showed high acceptability in terms of flavor, texture, and appearance.
The product remained stable and safe under ambient storage for 15 days, with oxidative indicators
remaining within acceptable limits.

5. Conclusion & Recommendations:

The developed fish pickle is a nutritionally valuable, shelf-stable product with strong potential as
a community-level intervention for addressing protein-energy malnutrition. Its formulation aligns
with sustainable and traditional food preservation practices. Further research on extended shelf-
life stability, microbial safety, and packaging innovations is recommended to scale the product for
commercial or public health nutrition programs.

Keywords: Croaker Fish, Functional Food, Protein-rich Pickle, Nutritional Security, Mustard Oil,
Traditional Preservation, Community Health
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Development of Sustainable Pulse Flour Nuggets with Cucumber Peel: A Novel Functional
Food Product
Malaika Kiran'*, Hafiza Madiha Arshad' & Ayesha Mazhar'
'Department of Food Science and Technology, Jinnah University for Women, Karachi, Pakistan
* princessrajput501@gmail.com

1. Introduction:

The global food processing industry generates large volumes of fruit and vegetable waste, much
of which remains underutilized despite being rich in dietary fiber and bioactive compounds.
Cucumber peels, typically discarded during processing, offer potential as a functional food
ingredient. This study aims to valorize cucumber peel by incorporating its powdered form into
pulse flour-based nuggets, promoting waste reduction and nutritional enhancement. This approach
aligns with global priorities on sustainable food systems, health-conscious eating, and circular
economy practices.

2. Objectives:

The objectives of this study are to: develop high-protein, fiber-rich plant-based nuggets using pulse
flour and cucumber peel powder; assess the nutritional, functional, and sensory attributes of the
developed product; evaluate the shelf stability and consumer acceptability of the formulation; and
support food waste valorization through innovative product design.

3. Methodology:

Cucumber peels were cleaned, dehydrated, and ground into fine powder. A base was prepared
using pulses flour (e.g., chickpea and lentil), with varying concentrations of cucumber peel powder
(5%, 10%, 15%) incorporated into nugget formulations. Proximate composition (moisture, protein,
fat, ash, fiber), antioxidant activity (DPPH assay), and polyphenol content were analyzed. Texture
profile analysis and sensory evaluation were conducted using a semi-trained panel. Shelf-life
analysis was performed under refrigerated storage over a 10-day period.

4. Results:

The inclusion of cucumber peel powder significantly increased dietary fiber content (up to 8.2%)
and total polyphenol content without adversely affecting the taste, aroma, or texture of the nuggets.
The 10% peel formulation demonstrated optimal balance between nutrition and sensory appeal.
Antioxidant activity increased by 18-25% depending on the formulation. Textural firmness and
chewiness improved with peel addition, enhancing product integrity. Sensory evaluation showed
overall acceptability scores above 7.5 (on a 9-point scale). The product remained microbiologically
safe and organoleptically stable during the tested storage period.

5. Conclusion & Recommendations:

The study demonstrates the feasibility of developing sustainable, plant-based nuggets enriched
with cucumber peel powder, combining nutritional enhancement with waste reduction. The
formulation meets consumer preferences for clean-label, functional foods while supporting
environmental goals. Further research may explore commercial scale-up, expanded shelf-life
testing, and exploration of other vegetable by-products for similar functional applications.

Keywords: Cucumber Peel, Waste Valorization, Plant-based Nuggets, Functional Foods, Dietary
Fiber, Pulse Flour, Antioxidant Activity, Circular Economy
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Lotus Seed-Infused Instant Kheer Mix: A Functional Dessert for Nutritional Enhancement
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1. Introduction:

Rising consumer demand for functional foods has fueled interest in plant-based nutraceuticals.
Euryale ferox (lotus seeds or makhana), an underutilized aquatic crop, is abundant in flavonoids,
alkaloids, phenolics, and essential minerals. Despite its antioxidant, anti-tumor, and
neuroprotective potential, its use in mainstream foods remains limited. Traditional South Asian
desserts like kheer are convenient yet nutrient-poor, being low in fiber and protein but high in
sugars and starch, creating opportunities for reformulation that merges tradition with modern
nutrition.

2. Objectives:

This study aimed to develop and evaluate a lotus seed-based instant kheer mix with enhanced
nutritional and functional properties. The specific objectives were to: analyze the nutritional and
phytochemical composition of lotus seeds; formulate an instant kheer mix using lotus seed powder
and complementary ingredients; assess the product’s physicochemical, functional, and sensory
properties; and evaluate shelf stability and commercial potential.

3. Methodology:

Lotus seeds were roasted, ground into fine powder, and combined with powdered sugar, crushed
almonds, pistachios, and flavoring agents (cardamom and vanilla). Nutritional analysis measured
moisture, ash, dietary fiber, protein, and carbohydrates, while °Brix and colorimetric tests
evaluated physicochemical traits. Phytochemical assays determined DPPH radical scavenging
activity, total phenolic content (TPC), and total flavonoid content (TFC). Sensory evaluation
employed a 10-point hedonic scale, and shelf life was assessed through moisture content and
ambient stability.

4. Results:

The developed kheer mix showed a favorable nutritional profile: carbohydrates (62.8%), protein
(13.2%), dietary fiber (9.5%), fat (3.1%), and low moisture (4.2%), indicating good shelf life. The
product demonstrated moderate antioxidant activity with DPPH radical scavenging capacity of
55.66%, supported by significant TPC and TFC levels. Sensory evaluation yielded high consumer
acceptability, with an average score of 8.6/10 across texture, taste, aroma, and appearance. The
inclusion of nuts and natural flavorings enhanced palatability without compromising nutritional
integrity.

5. Conclusion & Recommendations:

This study highlights the potential of incorporating Euryale ferox into instant desserts to create
nutrient-rich, shelf-stable functional foods. The lotus seed-based kheer mix blends traditional
flavors with modern health benefits, supporting commercial viability. Findings encourage wider
use of lotus seeds in functional foods, with future research on efficacy, optimization, and scale-up.

Keywords: Lotus Seeds, Instant Kheer Mix, Functional Food, Antioxidant Activity,
Nutraceuticals, Shelf-stable Dessert, Bioactive Compounds
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Development of Gluten-Free Lentil Chips: A Functional Snack for Health-Conscious
Consumers
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1. Introduction:

Lentil chips were developed as a gluten-free, plant-based alternative to fried snacks, designed for
individuals with gluten intolerance and health-conscious consumers. Formulated from yellow
lentil, oat, and corn flours, they provide protein, dietary fiber, and low saturated fat. Inspired by
traditional savory snacks, the product meets growing demand for functional, clean-label, and
sustainable foods. Suitable for children, athletes, and vegans, lentil chips deliver a satisfying, guilt-
free snacking experience with enhanced nutritional value.

2. Objectives:

The objectives of this research are to: develop a gluten-free, plant-based baked snack using lentils
and whole grains; evaluate the nutritional, sensory, and functional properties of the product; and
explore its potential as a sustainable and health-promoting food item for gluten-sensitive and
wellness-focused consumers.

3. Methodology:

Yellow lentils were milled and lightly toasted to enhance flavor and aroma. The lentil flour was
blended with oat and corn flour, salt, and water to form dough, which was sheeted, shaped, and
baked under controlled temperature and moisture conditions. Deep frying was avoided to reduce
fat content. The final product underwent physicochemical analysis (moisture, protein, fat, fiber),
and sensory evaluation (taste, texture, appearance) using a consumer panel. Environmental
considerations were also incorporated through eco-friendly ingredient sourcing and biodegradable
packaging.

4. Results:

The developed Lentil Chips demonstrated a high protein and fiber profile with low saturated fat
content. Nutritional analysis showed that the chips provided a balanced macronutrient composition
suitable for health-conscious and allergen-sensitive diets. Sensory evaluation revealed strong
consumer acceptance for taste, texture, and crunchiness. The chips were appreciated for their
natural flavor, clean ingredients, and baked preparation. Feedback supported their potential as a
marketable functional snack. Sustainable formulation and packaging choices further reinforced the
product’s alignment with circular food economy goals.

5. Conclusion & Recommendations:

Lentil Chips offer a nutritionally dense, gluten-free alternative to conventional snacks, addressing
modern dietary preferences and sustainability challenges. Their clean-label profile, health benefits,
and strong consumer appeal position them as a promising entrant in the functional snack food
market. Future research should focus on enhancing shelf stability, flavor variations, and large-
scale production to optimize commercial viability.

Keywords: Gluten-free Snack; Lentil Chips; Plant-based Nutrition; Functional Food; Sustainable
Food Innovation
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Transforming the Livestock Sector to Meet Global Food Demands: Challenges and
Strategic Directions
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"nstitute of Animal and Dairy Sciences, University of Agriculture, Faisalabad, Pakistan
* dr.muhammadasim@uaf.edu.pk

1. Introduction:

The global livestock sector is undergoing rapid transformation driven by increasing demand for
animal-based food products, particularly in developing and urbanizing regions. This shift is
influenced by population growth, rising incomes, and changing dietary preferences. As production
systems become more intensive and commercialized, challenges related to sustainability,
environmental impact, and equity emerge. Small-scale producers face declining competitiveness,
while intensified systems contribute to greenhouse gas emissions, land degradation, and water
pollution. Addressing these issues is essential for meeting global food requirements in a socially
and environmentally responsible manner.

2. Objectives:

This study aims to: analyze key trends driving transformation in the livestock sector globally and
in Pakistan; identify challenges faced by smallholder producers amid intensification and market
consolidation; and highlight policy and technological strategies to ensure sustainable, inclusive
growth in livestock production.

3. Methodology:

A qualitative review of global and national literature was conducted, with secondary data sourced
from FAO, ILRI, and national livestock statistics. Case studies from developing countries were
compared to assess the impact of intensification and policy interventions. Focus was placed on
identifying drivers of transformation and strategies aligned with the “One Health” and
sustainability frameworks.

4. Results:

Findings indicate a pronounced shift toward vertically integrated, high-input livestock systems in
response to market demand. However, these systems pose risks to environmental health and social
equity. Small-scale producers often lack access to infrastructure, credit, and markets, exacerbating
inequality. Countries that invested in sustainable intensification, disease surveillance, and market
access such as Brazil and Vietnam demonstrate improved productivity and resilience. A “One
Health” approach was found to be effective in addressing zoonotic risks and antimicrobial
resistance.

5. Conclusion & Recommendations:

To meet rising global food demand, the livestock sector must undergo a transformation that is
sustainable, equitable, and health conscious. Policymakers should: support small-scale farmers
through targeted subsidies, training, and infrastructure; promote climate-smart and resource-
efficient livestock practices; integrate One Health principles into livestock governance; and invest
in research and innovation to improve productivity without compromising environmental integrity.

Keywords: Livestock Transformation, Sustainable Intensification, One Health, Food Security,
Smallholder Farmers, Climate-smart Agriculture
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Development of Functional Focaccia Soft Bread Enriched with Spinach Powder and
Nutrient-Dense Ingredients
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'Department of Food Science and Technology, Jinnah University for Women, Karachi, Pakistan
* jalalyumnal 1 @gmail.com

1. Introduction:

In response to rising consumer demand for affordable, health-promoting foods, this study aimed
to develop a functional soft focaccia bread enriched with spinach powder and other nutrient-dense
ingredients. Spinach was selected for its high levels of iron, dietary fiber, vitamins A, C, and K,
folate, and antioxidants. Its inclusion not only enhances nutritional value but also introduces a mild
earthy flavor and natural green hue. The formulation also incorporated additional wholesome
components to improve the bread’s digestive support, antioxidant capacity, and dietary value,
without compromising its soft texture or sensory appeal.

2. Objectives:

The objectives of this study are to: develop a nutritionally enhanced focaccia bread using spinach
powder and other healthy ingredients; evaluate the physicochemical properties and sensory
acceptability of the developed product; and assess the bread’s potential as a functional food
product for health-conscious consumers.

3. Methodology:

The bread was prepared using standard focaccia dough infused with spinach powder and selected
whole-grain flours. Proximate analysis was conducted to determine moisture, ash, fat content, and
pH. Sensory evaluation was carried out using a 9-point hedonic scale by a trained panel to assess
texture, taste, appearance, and overall acceptability.

4. Results:

The formulated bread exhibited a low moisture content (2.62%), indicating good shelf stability
and resistance to microbial spoilage. The ash content (1.29%) suggested the presence of essential
minerals, while fat content was minimal (0.42%), making it suitable for low-fat dietary plans. A
neutral pH confirmed the product's stability and consumer safety. Sensory evaluation revealed
scores above 7 across all categories, confirming high consumer acceptance. Importantly, the
inclusion of spinach did not adversely affect the taste or texture.

5. Conclusion & Recommendations:

This study successfully developed a functional, nutrient-rich focaccia bread with enhanced health
benefits. The product combines low fat, mineral content, and sensory appeal, demonstrating its
potential as a practical and appealing choice for consumers seeking healthier bakery options.
Future research could explore shelf-life extension, antioxidant activity, and consumer studies
across broader demographics. The findings support the growing trend toward functional foods and
offer promising applications in the health-oriented bakery sector.

Keywords: Functional Bread, Spinach Powder, Dietary Fiber, Sensory Evaluation, Nutrition-
enriched Bakery Product
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’Department of Pathology, University of Agriculture, Faisalabad, Pakistan
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1. Introduction:

Food security remains a critical global challenge, especially in developing countries like Pakistan,
where agriculture sustains rural livelihoods but is threatened by climate change, economic
instability, and rapid population growth. Traditionally defined by availability, access, utilization,
and stability, food security now encompasses sustainability, nutrition, and equity. This paper
emphasizes building resilient, inclusive food systems through climate-smart agriculture, precision
farming, and digital innovations. Equally vital are investments in research, infrastructure, and
value chains to reduce post-harvest losses, address rural-urban disparities, and strengthen
smallholder livelihoods.

2. Objectives:

The objectives of this study are to: examine the evolving dimensions of food security in the 21st
century; explore strategies for building resilient and sustainable agri-food systems; and evaluate
the role of innovation, policy, and inclusion in addressing food insecurity in Pakistan and similar
contexts.

3. Methodology:

This study employs a qualitative synthesis of recent global and national reports, peer-reviewed
literature, and policy documents related to food security, sustainable agriculture, and One Health.
A multidisciplinary lens was applied to identify emerging themes, gaps, and transformative
strategies relevant to the Pakistani context.

4. Results:

The findings emphasize that food security challenges are interlinked with climate resilience,
socioeconomic inequality, and systemic inefficiencies across production, distribution, and
consumption. Inclusive policies, regional cooperation, and the empowerment of women and
smallholder farmers emerged as critical enablers. Education, behavior change, and the integration
of One Health principles were identified as underutilized yet vital strategies for future food
systems.

5. Conclusion & Recommendations:

Ensuring food security in the 21st century requires more than increased agricultural output—it
demands a fundamental transformation of agri-food systems. Policymakers must prioritize
investments in climate-resilient technologies, foster inclusive governance, and promote
interdisciplinary collaboration. Integrating nutrition, sustainability, and equity into food policy and
practice is essential to secure a healthy and food-secure future for all.

Keywords: Food Security, Sustainable Agriculture, Climate Resilience, Policy Innovation, One
Health
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1. Introduction:

Ziziphus jujuba Mill., widely known as jujube or Chinese date, is an ancient fruit crop cultivated
for more than 7,000 years and valued for its nutritional, medicinal, and cultural significance. A
member of the Rhamnaceae family, it is remarkably tolerant to drought and salinity, making it
well-suited to arid regions. Currently cultivated in over 48 countries, global production is led by
China, which harvests more than 8 million tons annually (Zhao, 2021). Nutritionally, jujube is rich
in vitamins (A, C, and B-complex), minerals, amino acids, and diverse phytochemicals such as
flavonoids, triterpenoids, saponins, and phenolics. These bioactive compounds provide
antioxidant, anti-inflammatory, anti-aging, and immune-modulatory properties, positioning jujube
as a promising functional food and nutraceutical “super-fruit.”

2. Objectives:

The objectives of this study are to: develop a functional herbal tea “Golden Jujube Shield Tea”
using Ziziphus jujuba and complementary ingredients; and evaluate its nutritional profile,
antioxidant activity, sensory acceptability, and potential health benefits.

3. Methodology:

Golden Jujube Shield Tea was formulated using dried jujube slices blended with complementary
herbs (e.g., ginger, cinnamon, lemongrass) to enhance flavor and functional properties. Samples
were tested for moisture, ash, total phenolic content (TPC), flavonoid content, and antioxidant
activity (DPPH assay). A sensory evaluation was conducted using a 9-point hedonic scale with a
panel of 30 semi-trained respondents.

4. Results:

The developed tea demonstrated significant antioxidant capacity, with high TPC and flavonoid
levels attributed to jujube and synergistic herbs. The product received favorable scores in taste,
aroma, and color during sensory trials, indicating good consumer acceptability. Nutritionally, the
tea presented low calories, no caffeine, and was rich in bioactive compounds promoting immunity
and metabolic balance.

5. Conclusion & Recommendations

Golden Jujube Shield Tea represents a promising innovation in the functional food market,
combining ancient medicinal knowledge with modern nutritional science. It has strong potential
for commercialization as a health-promoting beverage. Future research should focus on shelf-life
stability, clinical validations, and scale-up production models.

Keywords: Ziziphus jujuba Mill., Antioxidants, Phenolics, Flavonoids, Functional Tea,
Traditional Medicine, Super-fruit, Oxidative Stress, Bioactive Compounds, Sensory Evaluation.
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1. Introduction:

Women play a vital yet frequently underrecognized role in agriculture, contributing significantly
to crop cultivation, livestock rearing, and post-harvest management, all while balancing extensive
household responsibilities. Despite their central role in sustaining rural livelihoods, women’s direct
participation in field crop production, particularly in high-value oilseed crops such as canola,
remains limited, underreported, and often constrained by social, cultural, and economic barriers.
This study was designed to systematically evaluate women’s involvement in canola production
while identifying the key challenges restricting their active participation and potential
empowerment.

2. Objectives:

The objectives of the study are to: quantify women’s participation in canola production activities;
evaluate the wage differentials between male and female labor; and identify the socio-cultural and
economic barriers limiting women’s engagement in the canola value chain.

3. Methodology:

The study was conducted in the Vehari district of Punjab, Pakistan. A purposive sampling
technique was employed to collect primary data from 105 canola-growing households. Descriptive
statistics were used to analyze labor participation, wage structures, and experience levels.

4. Results:

Findings indicated that most respondents were under 45 years of age. Over 80% relied on hired
labor, with male laborers earning an average of Rs. 500/day compared to Rs. 416/day for female
laborers. Monthly wages showed similar disparities: Rs. 13,569 for permanent male labor and Rs.
5,750 for female labor.

Women’s participation in crop-related activities averaged just 2.47%, contributing only Rs. 131
per acre in monetary terms. However, in households with higher reported female involvement,
participation reached up to 39%, amounting to Rs. 2,077 per acre.

Key barriers to female participation included cultural norms, lack of training, time constraints due
to domestic responsibilities, fear of workplace harassment, the physical demands of farm labor,
and the preference for abundant male labor.

5. Conclusion & Recommendations:

The study concludes that despite their potential, women remain significantly underrepresented in
canola production due to social, economic, and institutional barriers. Policy interventions must
focus on enhancing women’s access to agricultural training, extension services, and financial
resources. Addressing wage disparities and ensuring safe, inclusive workplaces can empower
women, increase their contribution to household income, and promote gender equity. This, in turn,
will positively impact rural livelihoods, reduce poverty, and strengthen food security.

Keywords: Female Labor, Wage Differential, Labor Participation, Gender Constraints, Food
Security, Punjab
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1. Introduction:

This study presents Aurum, a functional syrup innovatively crafted by combining the natural
sweetness and nutritional richness of sweet potatoes with the therapeutic properties of black seed
oil (Nigella sativa). Sweet potatoes provide essential dietary fiber, vitamins, minerals, and natural
sugars, offering sustained energy and improved digestive health. Black seed oil contributes potent
antioxidants, anti-inflammatory, and potential anticancer benefits, widely recognized in traditional
medicine. Marketed as the “Black Gold Elixir,” this syrup delivers a nutrient-dense, immune-
supporting alternative to conventional sugar syrups, aligning with modern demands for health-
promoting, functional foods.

2. Objectives:

The objectives of this study are to: develop a stable and nutrient-rich syrup using sweet potatoes
and black seed oil; evaluate the consistency, taste, and acceptability of the syrup; and ensure
minimal nutrient degradation through optimized heat processing

3. Methodology:

The syrup was prepared using a low-heat evaporation method to preserve thermolabile nutrients
such as vitamin C and phenolic compounds. Sweet potatoes were boiled and blended to extract
juice, which was then combined with measured amounts of black seed oil and a small quantity of
lemon juice for preservation. The mixture was simmered at low temperatures until the desired
syrupy consistency was achieved. Physical characteristics (viscosity, color, consistency) and
organoleptic properties (taste, aroma, texture) were evaluated through a sensory panel.

4. Results:

The resulting syrup exhibited excellent consistency, rich amber coloration, and a smooth texture.
Sensory evaluations conducted among faculty members and peers indicated high acceptability,
with appreciation for the natural sweetness and earthy flavor. Minimal nutrient loss was observed,
and the syrup retained a pleasant balance between sweetness and the slightly pungent undertone
of black seed oil. No phase separation or microbial spoilage was detected over a three-week shelf-
life under refrigeration.

5. Conclusion & Recommendations:

The Black Gold Elixir syrup demonstrates promising potential as a nutritious, functional food
product with immune-boosting and antioxidant benefits. It also offers a unique way to valorize
sweet potatoes and promote the health benefits of black seed oil. Further studies are recommended
to assess the product’s nutritional profile, shelf stability, and potential health benefits through
laboratory analyses and clinical trials. Commercial viability could be enhanced with improved
packaging and market testing.

Keywords: Functional Syrup, Sweet Potato, Black Seed Oil, Antioxidants, Immune Support,
Innovative Food Product
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1. Introduction:

The confectionery industry faces rising pressure to reduce sugar while adding functional benefits
without compromising taste. Despite growing demand for sugar-free, bioactive-rich products,
research on clean-label gummy formulations ensuring nutrition, stability, and acceptability
remains limited. This study develops a sugar-free, fruit-based bioactive gummy, advancing
functional innovation for agri-food transformation and food security.

2. Objectives:

To develop and characterize shelf-stable, sugar-free functional gummies using cranberry,
cistanches, and strawberry extracts; and to evaluate their physicochemical, antioxidant, and
sensory properties in comparison with commercial alternatives.

3. Methodology:

“Bright Berry Gummies” were developed using almond gum, glucomannan, and pectin with monk
fruit extract as a natural sweetener, enriched with fruit powders and citric acid. Processing involved
controlled heating, soaking, and pH adjustment to optimize gelling and bioactive retention. Quality
evaluation included texture, rheological, physicochemical, and functional analyses. Shelf-life
stability was assessed under ambient and frozen conditions, while sensory evaluation measured
consumer acceptance of taste, texture, and overall appeal.

4. Results:

The sugar-free gummies outperformed commercial counterparts across nutritional,
physicochemical, and sensory parameters. Antioxidant activity was markedly higher, with DPPH
scavenging at 51.15% versus 12.3% and FCR absorbance at 1.183 versus 0.425 (p<0.001).
Physicochemical analysis showed 10.68% moisture, 2.40% ash, 2.43% titratable acidity, and pH
5.88, supporting microbial stability. Gummies exhibited firmer texture (44.1 units), bright red
coloration (a* 15.07), and reduced sugar (°Brix 10.92 vs. 24.5). Solubility improved with
dissolution in 1.5 minutes versus 3.2. Sensory evaluation scored 8.1/10 versus 7.3, while shelf-life
remained stable for 3 days at room temperature and 30 under freezing.

5. Conclusion & Implications:

This study presents a successful model for agri-food innovation through the development of sugar-
free, bioactive gummies using fruit byproducts and natural additives. The product’s superior
nutritional and sensory profile, along with its clean-label and preservative-free composition, aligns
with circular economy principles and supports food security by promoting fruit valorization and
agricultural diversification. This scalable innovation can drive sustainable market shifts in
functional snack alternatives.

Keywords: Functional Gummies, Sugar-free Confectionery, Cistanches, Agri-food
Transformation, Canberry, Bioactive Ingredients
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Security via Nutritionally Fortified Pita Bread for Sustainable Market Dynamics
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1. Introduction:

The agri-food system must adapt to rising nutritional needs, particularly in regions reliant on
wheat-based staples like pita bread. Such products often lack sufficient protein, fiber, and
micronutrients despite growing awareness of diet-related health issues. This study addresses the
gap by developing composite flour pita bread using locally available grains and pulses without
compromising sensory quality.

2. Objectives:

To develop and evaluate composite pita bread enriched with barley and black lentil flour, assessing
its nutritional profile, physicochemical properties, and sensory acceptance in comparison with
conventional wheat-based pita bread.

3. Methodology:

Composite flours of wheat, barley, and black lentil were optimized to enhance the nutritional and
functional quality of pita bread. Standardized production steps ensured consistency, while
nutritional analysis quantified protein, fiber, fat, and ash using established protocols.
Physicochemical properties, including expansion ratio, viscosity, water activity, retention
capacities, and gluten concentration, were evaluated. Texture and loaf volume assessed structure,
while sensory evaluation on a 9-point hedonic scale confirmed consumer acceptance of color,
aroma, taste, and overall quality.

4. Results:

The incorporation of composite flour in pita bread significantly improved its nutritional and
functional profile compared to the control. Protein content increased to 14.17% from 11.2%
(p<0.05), while dietary fiber rose to 10.34% from 3.1%, and ash content reached 10.00% versus
1.8%. Fat content increased to 5.00% from 2.3%, with a slight rise in caloric value (275 vs. 265
kcal/100 g). Physicochemical properties also improved: expansion ratio (1.80 vs. 1.65), viscosity
(26.08 vs. 22.5 MPa), and enhanced hydration capacities, while water activity reduced (0.63 vs.
0.68). Sensory evaluation confirmed consumer acceptability, validating its nutritional and market
potential.

5. Conclusion & Implications:

This study highlights the potential of composite flour technology to improve the nutritional profile
of widely consumed staple foods without compromising taste or texture. The enhanced pita bread
formulation supports agri-food system transformation by leveraging underutilized local crops,
such as barley and lentils, to address food insecurity and support agricultural diversification. With
commercial-scale feasibility, this innovation can reshape market dynamics by delivering
functional, affordable, and culturally relevant nutrition solutions.

Keywords: Composite Flour, Functional Pita Bread, Nutritional Fortification, Food Security,
Barley, Black Lentil, Agri-food Transformation
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Zeenat Qureshi'-*, Sabahat Aleem!, Sareema Siddiqui' & Noor Shah'
'Department of Food Science and Technology, Jinnah University for Women, Karachi, Pakistan
* zeenatwaseem93 @gmail.com

Introduction:

With the global shift toward sustainable, health-conscious, and plant-based diets, there is growing
demand for innovative, nutrient-rich snack alternatives. This study explores the development,
process optimization, and comprehensive evaluation of a novel sweet potato (Ipomoea batatas)
jerky, a functional, eco-friendly, and shelf-stable snack. Orange-fleshed sweet potatoes, rich in
beta-carotene, fiber, and complex carbohydrates, were selected for their nutritional advantages and
natural sweetness.

Objectives:

To develop a dehydrated sweet potato jerky and assess its physicochemical, nutritional,
microbiological, and sensory characteristics as a clean-label plant-based snack with
commercialization potential.

Methodology:

Uniform sweet potato slices were marinated in soy sauce, maple syrup, liquid smoke, and spices
to develop a plant-based jerky. Two dehydration methods, commercial drying at 57°C and
convection oven drying at 80°C were optimized to achieve safe water activity (0.26) and moisture
(0.75%). Analytical evaluations showed desirable texture (hardness 15.4 N, springiness 0.91), high
carbohydrate content (82.8%), moderate protein (4.6%), 4.03% fiber, and strong antioxidant
activity (DPPH 87.23%). Microbiological tests confirmed safety, while sensory evaluation scored
7.6/9, reflecting favorable consumer acceptance.

Results:

The final product demonstrated excellent sensory acceptability, favorable textural qualities
(chewy, elastic), and significant nutritional value. It exhibited strong antioxidant potential and
maintained structural integrity during rehydration, enhancing its functional versatility.
Microbiological assessments confirmed safety and shelf stability.

Conclusion & Implications:

This study validates sweet potato jerky as a nutritious, shelf-stable, and sustainable plant-based
snack alternative. With its low-fat content, high fiber and antioxidant levels, and appealing taste
profile, it offers a viable substitute for meat-based jerky. Moreover, sweet potato cultivation
requires significantly less water and emits fewer greenhouse gases, aligning with sustainability
goals. The product holds strong commercialization potential, especially among health-conscious
and younger consumers. Future research may explore protein fortification (e.g., with soy or pea
protein), cultural flavor adaptations, and environmental life cycle assessments. Overall, sweet
potato jerky emerges as a scalable, clean-label innovation that promotes healthier diets and
supports agri-food system transformation.

Keywords: Sweet Potato Jerky, Plant-based Snack, Dehydration Technology, Nutritional
Profiling, Shelf-life Extension, Food Innovation
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Introduction:

Iron deficiency remains one of the most widespread nutritional deficiencies globally,
disproportionately affecting women and children in low-income communities. It not only
contributes to anemia but is also associated with pica, a condition characterized by the craving and
consumption of non-food substances. Tackling this issue through affordable, accessible, and
nutrient-dense food-based interventions is crucial for improving public health outcomes.

Objectives:

This review investigates the nutritional potential of a functional food premix developed from
spinach powder, chickpeas, and red kidney beans. The aim is to evaluate its efficacy in addressing
iron deficiency and mitigate symptoms of pica, particularly in nutritionally vulnerable populations.

Methodology:

A comprehensive literature review was conducted to assess the individual and synergistic
nutritional contributions of the selected ingredients. Processing techniques, including soaking,
blanching, drying, and milling, were evaluated for their role in enhancing iron bioavailability and
reducing anti-nutritional factors. The review also examined the effect of ascorbic acid inclusion
and appropriate packaging strategies on product stability and ease of integration into daily diets.

Results:

The proposed premix presents a cost-effective and nutritionally rich source of plant-based iron,
protein, dietary fiber, folate, and zinc. Spinach adds both iron and vitamin C, which aids in non-
heme iron absorption. Legumes such as chickpeas and red kidney beans contribute additional iron
and zinc, both essential in addressing iron deficiency and associated pica behaviors. Literature
evidence supports the role of improved dietary iron intake in reducing pica prevalence. The premix
also holds additional health benefits, including support for maternal health, improved digestion,
and general malnutrition prevention.

Conclusion & Recommendations:

The spinach—chickpea-red bean premix demonstrates strong potential as a scalable, food-based
strategy for combating iron deficiency and pica in at-risk communities. Its nutrient density, low
cost, ease of preparation, and compatibility with community health programs position it well for
integration into school feeding schemes, household diets, and public nutrition campaigns. Future
research may focus on clinical trials to evaluate efficacy, and on product fortification or flavor
enhancement to increase acceptance and long-term compliance.

Keywords: Iron Deficiency, Pica, Bioavailability, Legumes, Functional Food, Public Health
Nutrition
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1. Introduction:

Growing environmental concerns regarding plastic pollution have intensified the search for
sustainable packaging alternatives. Natural polymers, particularly starch derived from renewable
sources such as cassava, corn, and potato, offer a promising biodegradable solution. However,
conventional starch-based films often lack antimicrobial functionality, limiting their effectiveness
in preserving food safety. This study investigates the incorporation of essential oils into starch-
based films to enhance their antimicrobial properties and functional performance for food
packaging applications.

2. Objectives:

To develop and assess a biodegradable, antimicrobial film composed of plant-derived starch and
natural essential oils. The goal is to create an eco-friendly packaging material that reduces plastic
use, prevents microbial spoilage, and extends the shelf life of food products.

3. Methodology:

This laboratory-based experimental study focuses on the development of antimicrobial starch-
based films. The process begins by gelatinizing starch through heat treatment and blending it with
a plasticizer to improve film flexibility. Essential oils with established antimicrobial properties are
then incorporated into the mixture. The film-forming solution is poured into sterile molds and dried
under controlled conditions to ensure uniformity in the final product. All materials used in the
formulation are commercially available and food-grade, ensuring safety and reproducibility. The
resulting films are currently undergoing evaluation for various parameters, including physical
properties such as tensile strength and elasticity, surface characteristics, and antimicrobial efficacy
against common foodborne pathogens. As the project is still in the development phase, testing and
refinement are ongoing.

4. Results:

Preliminary observations suggest that the films possess satisfactory structural integrity and
uniform surface morphology. The incorporation of essential oils shows promising potential to
inhibit microbial growth, indicating their usefulness in extending food shelf life. While full
quantitative results are pending, early findings support the feasibility of this film as an effective
and sustainable alternative to synthetic plastic packaging.

5. Conclusion & Recommendations:

This study highlights a novel and sustainable approach to food packaging by integrating natural
antimicrobial agents into biodegradable starch-based films. The proposed solution addresses two
critical challenges: reducing plastic waste and improving food safety without relying on synthetic
preservatives. Upon successful validation through further testing, this technology could be adopted
by the food industry to enhance packaging practices, contribute to public health, and align global
sustainability and waste-reduction goals.

Keywords: Biodegradable Film, Essential Oils, Food Safety, Starch-based Packaging,
Antimicrobial Packaging
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1. Introduction:

The rising prevalence of chronic diseases, driven by sedentary lifestyles and poor diets, has
heightened concerns about sarcopenia, a progressive loss of muscle mass and function, affecting
up to 40% of older adults and patients with chronic liver or cardiovascular conditions. Addressing
this challenge requires affordable, accessible nutritional solutions. This study developed a high-
protein supplement from locally available plant-based ingredients, offering a sustainable
alternative to costly imported animal-based products for sarcopenia management.

2. Objectives:

To formulate a plant-based protein supplement for sarcopenia patients using soybeans, yellow split
peas, oats, pumpkin seeds, and milk powder, and to assess its nutritional, textural, and sensory
properties.

3. Methodology:

Formulations were prepared with varying concentrations of the selected ingredients. Proximate
composition, mineral content, total phenolic content (TPC), total flavonoid content (TFC), texture
profile analysis, and sensory evaluation were conducted. The data were statistically analyzed using
ANOVA, with significance set at p < 0.05.

4. Results:

Formulations with higher soybean content, particularly Treatment 1 (T1), showed substantial
nutritional enhancement. Protein, crude fiber, ash, fat, total phenolic content (TPC), and total
flavonoid content (TFC) all increased significantly. Soybean flour contributed the highest mineral
values, including calcium (86.34 mg/100g), sodium (203.17 mg/100g), magnesium (128.12
mg/100g), and zinc (3.66 mg/100g). Pumpkin seeds provided maximum iron (6.91 mg/100g),
while yellow split peas offered the richest potassium (847 mg/100g). Protein peaked in T1 at 20.02
g/100g, rising with soybean inclusion. Texture analysis indicated greatest hardness, while sensory
evaluation favored T1 for appearance, taste, texture, and overall acceptability.

5. Conclusion & Recommendations:

The developed soy-based high-protein supplement demonstrated promising nutritional and
sensory characteristics suitable for managing sarcopenia. Given its affordability, sustainability,
and local ingredient sourcing, this product has strong potential for commercial-scale production.
It can serve as a cost-effective alternative to imported protein formulations in public health
nutrition programs targeting elderly and chronically ill populations.

Keywords: Sarcopenia, Muscle Loss, Plant-based Protein, Soybeans, Nutritional Supplement,
Geriatric Health
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Development of Gluten-Free Brownies Enriched with Barley and Red Kidney Bean Flour
Aroosa Magsood"”, Alisha Wajahat!, Hafsa Shakeel', Hafiza Isha Aslam' & Bushra Imtiaz'
'Department of Food Science & Technology, Jinnah University for Women, Karachi, Pakistan
* aroosamaqsoodO@gmail.com

1. Introduction:

This study focuses on the development of a functional gluten-free bakery product, Barley Bean
Brownie, by incorporating barley flour and red kidney bean flour as nutritious alternatives to
refined wheat flour. Barley flour is a rich source of B-glucan (a soluble dietary fiber) known to
support cardiovascular and digestive health. Red kidney bean flour offers plant-based protein, iron,
and resistant starch, which can help regulate blood glucose and support muscle recovery. This
formulation aims to meet the dietary needs of health-conscious consumers seeking fiber- and
protein-rich snacks without refined flour or gluten.

2. Objectives:

The objectives of this study are to: develop a gluten-free brownie using barley and red kidney bean
flour; enhance the nutritional profile of brownies without compromising sensory properties; and
evaluate the product’s suitability as a functional food with commercial potential.

3. Methodology:

Four formulations were developed by varying the ratios of barley flour and red kidney bean flour,
replacing refined wheat flour entirely. The brownies were evaluated for proximate composition
(protein, fat, fiber, carbohydrate, moisture, ash), texture profile, and sensory attributes including
appearance, taste, texture, and overall acceptability using a 9-point hedonic scale. All tests were
conducted in triplicate, and statistical analysis was performed using ANOVA at a 5% significance
level.

4. Results:

The formulation containing 50% barley flour and 50% red kidney bean flour showed a significant
increase in protein and dietary fiber compared to a control sample. The B-glucan content of barley
enhanced the moisture retention and softness of the brownies, while red kidney bean flour
contributed to a denser texture and mild nutty flavor. Sensory evaluation indicated high
acceptability, particularly in terms of taste and mouthfeel, with no significant compromise in
consumer preference compared to traditional brownies.

5. Conclusion & Recommendations:

The study successfully developed a gluten-free, nutrient-dense brownie using barley and red
kidney bean flour. The product offers functional health benefits, aligns with dietary trends, and is
suitable for individuals with gluten intolerance or those seeking clean-label snack options. It has
strong potential for commercialization in the nutraceutical, functional foods, and bakery sectors.
Future work should explore shelf-life stability and consumer perception on a larger scale.

Keywords: Gluten-free, Functional Food, Barley Flour, Red Kidney Bean Flour, B-glucan,
Brownies, Plant-based Protein, Resistant Starch.
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Salinization of Agricultural Soils: Innovations for Functional and Sustainable Restoration
of Degraded Land

Ali Kiendrebeogo!", Ibrahim Musa Osman' & Ousseini Kiemde'
'Department of Agricultural Economics, Selcuk University, Konya, Tiirkiye
* kiendrebeogoali@gmail.com

1. Introduction:

Soil salinity is a major abiotic stress limiting agricultural productivity and driving land
degradation, with 1.381 billion hectares (10.7% of Earth’s land) affected worldwide. Yield losses
can exceed 70%, posing a critical threat to food security, especially in vulnerable regions.
Conventional remediation methods such as drainage, gypsum, or lime offer temporary relief but
are costly, resource-intensive, and unsuited to smallholder systems. In contrast, sustainable
strategies like phytoremediation, biochar application, beneficial microbes, and cover cropping
address root causes, improve soil fertility and structure, and enhance biological activity. These
holistic solutions align with agroecology, biodiversity conservation, and building resilient food
systems.

2. Objectives:

This study aims to: assess the extent and impact of soil salinization on agricultural productivity;
evaluate the limitations of conventional remediation methods; and highlight promising innovations
(biological, ecological, and agronomic) for restoring salinized soils in a sustainable and functional
manner.

3. Methodology:

A review-based and analytical approach is employed, synthesizing scientific literature, case
studies, and experimental findings related to soil salinity management and ecological restoration
technologies.

4. Results:

Preliminary analysis indicates that combining phytoremediation with microbial inoculants offers
a highly effective approach to managing soil salinity. This integrated strategy not only enhances
crop tolerance to saline conditions but also improves soil microbial diversity, fertility, and nutrient
cycling. Moreover, it contributes to the gradual restoration of degraded land while being cost-
effective and environmentally sustainable, making it a practical solution for smallholder farmers
and resource-constrained agricultural systems.

5. Conclusion & Recommendations:

Salinization is a growing threat to global food systems, especially in arid and semi-arid regions.
Transitioning from chemical-intensive remediation to nature-based, agroecological practices is
essential for sustainable land management. Policymakers and development stakeholders should
promote the adoption of bio-based innovations and invest in research-extension linkages to support
smallholder farmers in restoring saline soils.

Keywords: Soil Salinization, Land Degradation, Sustainable Agriculture, Phytoremediation,
Beneficial Microorganisms, Agroecology
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Development and Evaluation of Milk Thistle Kombucha: A Functional Fermented
Beverage with Hepatoprotective Potential
Aiman Mohiyuddin'*, Ayesha Musharraf', Ashmal Atiq Siddiqui', Laiba Khan' & Hiba Khan'
'Department of Food Science & Technology, Jinnah University for Women, Karachi, Pakistan
* mohiyuddinaiman@yahoo.com

1. Introduction:

Milk thistle (Silybum marianum) is a medicinal plant renowned for its hepatoprotective and
antioxidant properties, primarily due to its bioactive compound silymarin. Kombucha, a fermented
tea beverage, has gained popularity for its functional benefits including antioxidant, detoxifying,
and probiotic effects. This study investigates the potential of milk thistle kombucha (MTK) as a
novel functional beverage with enhanced health benefits.

2. Objectives:

To develop and evaluate milk thistle-infused kombucha by examining its biochemical,
microbiological, and sensory attributes, and compare its functional quality with conventional black
tea kombucha.

3. Methodology:

Black tea served as the fermentation substrate, supplemented with milk thistle extract at 1%, 2%,
and 4% (v/v) across separate batches, while a traditional kombucha without extract acted as the
control. Fermentation was carried out with a symbiotic culture of bacteria and yeast (SCOBY) at
28°C for 14 days. Samples collected on days 0, 7, and 14 were analyzed for total phenolic content
(TPC) using the Folin—Ciocalteu method and antioxidant activity via DPPH assay. Microbial
counts of yeast and acetic acid bacteria, along with pH monitoring, ensured safety. Sensory
evaluation with 30 untrained panelists assessed overall acceptability.

4. Results:

MTK samples exhibited significantly higher antioxidant activity and TPC compared to the control
(p <0.05). The 2% extract sample showed the highest DPPH scavenging activity (67.5%). A steady
decline in pH was observed across all samples, reaching approximately 2.9 by day 14, indicating
successful fermentation. Microbial counts confirmed robust activity with no adverse effect from
the extract addition. Sensory results showed that the 2% MTK variant was most favored, scoring
an average of 7.6 for overall acceptability, reflecting a favorable balance of medicinal notes and
palatability.

5. Conclusion & Recommendations:

Incorporating milk thistle extract into kombucha fermentation enhances its functional and
antioxidant properties without compromising microbial integrity or consumer acceptability. MTK
emerges as a promising functional beverage, particularly for liver support and antioxidant defense.
Further studies are recommended to explore its shelf stability, bioavailability, and clinical efficacy
through human trials.

Keywords: Milk Thistle Kombucha, Antioxidant Activity, Functional Beverage, Fermentation,
Hepatoprotective Effects

141


mailto:mohiyuddinaiman@yahoo.com

SELCUK
UNIVERSITY

uuuuuuuuuuuuuu

Examining the Correlation Between Eating Posture, Meal Location, and Weight

Management Among Teenagers Aged 15-19 Years in Faisalabad
Amna Shehzadi'" & Binish Sarwar Khan'
nstitute of Home Sciences, Faculty of Food, Nutrition and Home Sciences, University of Agriculture, Faisalabad,
Pakistan
* amnairshad2345@gmail.com

1. Introduction:

Adolescence is a critical period for establishing lifelong dietary and lifestyle habits. This study
investigates the relationship between eating posture, meal location, dietary behaviors, lifestyle
patterns, and their potential influence on weight status among teenagers aged 15 to 19 in
Faisalabad, Pakistan.

2. Methodology:

A descriptive cross-sectional study was carried out among 100 adolescents recruited through non-
probability sampling. Data collection employed a structured questionnaire designed to capture
diverse lifestyle and dietary variables, including meal-time posture, preferred eating location,
frequency and type of food intake, and level of physical activity. Body mass index (BMI)
classification was also assessed.

3. Results:

The most common eating postures were sitting cross-legged (37%) and upright at a dining table
(34%), while 25% reported eating in relaxed positions such as on couches or beds. A significant
association was observed between eating posture and meal frequency (p < 0.05). Additionally,
poor posture during meals was linked to physical discomfort, such as back pain and bloating (p =
0.02).

Although the location of meals (home, school, or on-the-go) showed no significant correlation
with BMI, participants with regular meal timings were less likely to snack frequently (p = 0.019).
Consumption of fast food (p = 0.033) and sugary beverages (p = 0.040) was significantly
associated with unhealthy dietary behaviors. Moreover, physical activity levels were strongly
correlated with weight management efforts (p = 0.000). While most lifestyle factors did not show
a significant direct correlation with BMI, dietary behaviors had a near-significant association (p =
0.0787), indicating a possible role in weight regulation.

4. Conclusion & Recommendations:

The findings suggest that structured eating routines, proper meal-time posture, and increased
physical activity can positively influence adolescents' weight-related outcomes. Although the
associations with BMI were not all statistically significant, patterns in eating behavior, posture,
and physical activity underscore their potential importance in adolescent health. Further studies
with larger, more diverse samples and standardized anthropometric measures are recommended to
validate and expand upon these results.

Keywords: Eating Posture, Meal Setting, Dietary Patterns, Lifestyle Behaviors, Weight
Outcomes, Teenagers

142


mailto:amnairshad2345@gmail.com

SELCUK
UNIVERSITY

uuuuuuuuuuuuuu

Collagen-Enriched Gummies for Enhanced Skin and Joint Health: A Comparative Study
of Multi-Source Collagen and Aloe Vera Integration
Aiman Mohiyuddin'*, Ayesha Musharraf', Ashmal Atiq Siddiqui' & Munzira Wahab'
'Department of Food Sciences & Technology, Jinnah University for Women, Karachi, Pakistan
* mohiyuddinaiman@yahoo.com

1. Introduction:

The rising demand for functional foods and nutraceuticals reflects consumer interest in natural
solutions for skin, joint, and bone health. Gummies offer a convenient and appealing alternative to
powders or tablets, with collagen widely recognized for improving skin hydration, reducing
wrinkles, and supporting cartilage repair. Despite this potential, collagen-based gummies remain
underexplored in Pakistan, and comparative studies are scarce. This study developed and evaluated
collagen-enriched gummies incorporating rice, fish, poultry, and bovine collagen, combined with
aloe vera for added moisturizing benefits.

2. Objectives:

The objectives of this study were to develop a novel multi-source collagen gummy supplemented
with aloe vera extract, to compare plant-based (rice) and animal-based (fish, poultry, and bovine)
collagen in terms of bioavailability and functional benefits, and to assess consumer acceptability,
flavor, texture, and overall market potential within the context of Pakistan’s emerging
nutraceutical industry.

3. Methodology:

Four collagen-enriched gummy formulations were prepared using rice, fish, poultry, and bovine
collagen, each blended with a standardized aloe vera extract. Physicochemical analyses (moisture
content, water activity, texture) assessed stability and consistency. Bioavailability was tested
through in vitro digestion to evaluate peptide release and absorption, while simulated
gastrointestinal uptake assessed functional performance. Sensory evaluation by 50 panelists
provided insights into consumer preference and market potential.

4. Results:

Fish-derived collagen demonstrated the highest peptide bioavailability (=85%, p <0.01), followed
by poultry, bovine, and rice collagen. Participants who consumed fish collagen gummies reported
noticeable improvements in skin hydration, joint flexibility, and reduced discomfort after four
weeks. Aloe vera addition contributed positively to digestion and perceived skin suppleness.
Among all variants, fish collagen gummies scored highest in sensory evaluations for taste,
mouthfeel, and overall preference.

5. Conclusion & Recommendations:

Multi-collagen gummies enriched with aloe vera offer a convenient approach to promoting joint
and skin health. Among sources, fish collagen demonstrated superior absorption and sensory
qualities, making it promising for future development. In Pakistan’s growing nutraceutical market,
such products could address nutritional gaps, with clinical trials and awareness campaigns essential
for wider adoption.

Keywords: Collagen, Nutraceutical, Joint Health, Bioavailability, Aloe Vera, Skin Hydration,
Functional Foods
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Factors Affecting the Net Export of Chickpeas in Pakistan
Nalain Hammad"", Amjad Igbal', Burhan Ahmad? & Azhar Abbas!
nstitute of Agricultural and Resource Economics, University of Agriculture, Faisalabad, Pakistan
2Institute of Business Management Sciences, University of Agriculture, Faisalabad, Pakistan*

nalain923 1 @gmail.com

1. Introduction:

Chickpeas (Cicer arietinum L.) are one of Pakistan’s most economically and nutritionally
important pulse crops, contributing to national food security and the livelihoods of rural
communities. Despite favorable agro-climatic conditions and production potential, Pakistan's
chickpea export performance remains inconsistent due to a range of structural and policy-related
challenges. This study investigates the key factors influencing the net export of chickpeas from
Pakistan.

2. Objectives:

To assess the quantitative and qualitative determinants affecting chickpea export performance and
provide policy recommendations for strengthening Pakistan's presence in global pulse markets.

3. Methodology:

A mixed-methods approach was adopted. Quantitative data covering the period 20132023 were
obtained from official government publications and international trade databases. Analytical tools
included descriptive statistics, correlation analysis, and multiple linear regression to assess the
effects of production levels, exchange rates, and international prices on net exports. Qualitative
insights were derived from semi-structured interviews with 50 stakeholders, comprising farmers,
exporters, and agricultural policy experts, and analyzed them thematically.

4. Results:

Quantitative analysis revealed that chickpea production significantly and positively influenced net
exports, while exchange rate volatility had a negative effect. International prices showed a
moderate impact, highlighting the importance of market competitiveness. Thematic analysis
identified several on-ground constraints, including high input costs, low seed quality, climate
variability, inconsistent trade policies, poor documentation, and limited awareness of government
export incentives. Additionally, inadequate infrastructure and market intelligence were found to
be major bottlenecks to export efficiency.

5. Conclusion & Recommendations:

To enhance the net export performance of chickpeas, a multi-pronged strategy is essential,
focusing on improving production systems, stabilizing trade policy, expanding market access, and
strengthening institutional and infrastructural support. Policy interventions should prioritize
affordable inputs, certified seed distribution, stable exchange rate mechanisms, streamlined
documentation, and farmer education on export incentives. These measures can collectively boost
Pakistan’s competitiveness in the global pulse market and promote sustainable agricultural trade
development.

Keywords: Chickpea, Net Exports, Production, Exchange Rate, Trade Policy, Market Access,
Pakistan
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Banana Production and Export Development in Somalia (1961-2022)
Omar Mohamed Mumin'" & Mithat Direk!
"Department of Agricultural Economics, Selguk University, Konya, Tiirkiye
* cumarmaxamed459@gmail.com

1. Introduction:

Bananas (Musa sapientum), belonging to the Musaceae family, are among the world’s most
important fruits, cultivated across equatorial and subtropical regions. Grown on about 8.8 million
hectares globally, they rank as the fourth key food crop after rice, wheat, and maize. Nutritionally,
bananas are rich in potassium, natural sugars, protein, and vitamins A, B, C, and G, while also
holding cultural and economic value. In Somalia, once a leading producer, banana output has
sharply declined. This study reviews production and export trends (1961-2022), analyzes
underlying challenges, and proposes strategies for sector revival.

2. Objectives:

The objectives of this research are to: analyze historical trends in banana production and exports
in Somalia; assess the key factors contributing to the sector's decline; and propose policy and
practical measures for sustainable recovery and growth.

3. Methodology:

The study employs a historical trend analysis using secondary data from FAO, national agricultural
statistics, and international trade databases covering the period from 1961 to 2022. Quantitative
metrics such as production volume, yield, harvested area, and export trends were analyzed, along
with a comparative review of global banana production and export performance.

4. Results:

Somalia's banana production increased from 98,000 tons in 1961 to 110,000 tons in 1980 but
sharply declined to 23,610 tons by 2022, a 78.54% reduction from peak levels. Similarly, the
harvested area decreased from 2,300 ha to 1,384 ha. Although yield rose from 89,091 kg/ha in
1961 to 286,327 kg/ha in 1980, it later declined to 170,606 kg/ha by 2022. Factors contributing to
this decline include adverse climatic conditions, outdated farming techniques, lack of
infrastructure, and weak export market linkages.

5. Conclusion & Recommendations:

The banana sector in Somalia presents significant potential for revival, offering pathways to
strengthen food security, enhance rural livelihoods, and boost trade across the Horn of Africa.
Achieving this requires strategic interventions such as introducing improved, disease-resistant
banana varieties through targeted breeding programs and implementing nutrient management
practices to restore soil fertility. Equally vital are efforts to strengthen value chains, improve export
infrastructure, and enhance market access. Farmer education and capacity-building will ensure
sustainable production, while supportive policies promoting climate-resilient agriculture can
safeguard long-term viability. Revitalizing Somalia’s banana industry could transform economic
recovery and foster regional trade integration.

Keywords: Somalia, Banana Production, Musa sapientum, Export Development, Yield Trends,
Agricultural Policy
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Enhancing Food Security through Nutritionally Enriched Gluten-Free Biscuits Using
Maize and Sweet Potato Blends
Muhammad Tuseef Asghar'-*, Hamana Batool' & Anzla Mugaddas'
'National Institute of Food Science and Technology, University of Agriculture Faisalabad, Pakistan
* mtuseef(@uaf.edu.pk

1. Introduction:

The growing prevalence of gluten intolerance and the global emphasis on inclusive and functional
foods have intensified the demand for gluten-free alternatives. Addressing both health and food
security concerns, this study focused on the development of nutritionally enhanced, gluten-free
biscuits using blends of maize flour and sweet potato paste—two climate-resilient and
underutilized crops widely available in the Global South.

2. Objectives:

To formulate and evaluate gluten-free biscuits using various combinations of maize flour and
sweet potato paste, with the aim of improving nutritional value, sensory appeal, and food security
potential.

3. Methodology:

Six biscuit formulations were developed, including one wheat-based control. The experimental
treatments used varying ratios of maize flour and sweet potato paste. All samples were subjected
to physical, chemical, nutritional, and sensory evaluations. Key parameters analyzed included
moisture, protein, fiber, ash content, calorific value, spread ratio, and sensory attributes (color,
texture, taste, and overall acceptability), assessed using a 9-point hedonic scale.

4. Results:

The formulation T4 (50% maize flour + 50% sweet potato paste) proved to be the most preferred
among all treatments, achieving the highest sensory scores for taste, texture, aroma, and overall
acceptability. Nutritionally, T4 demonstrated significant improvements, with higher fiber and ash
content, moderate protein levels, and an energy value comparable to the control, ensuring both
balance and consumer appeal. These results highlight the dual functional and nutritional
advantages of this composite blend, emphasizing its potential in addressing dietary gaps while
promoting gluten-free product diversification and innovation in emerging markets.

5. Conclusion & Recommendations:

The development of gluten-free biscuits using maize and sweet potato blends presents a promising
approach to enhancing dietary diversity and food security, particularly in resource-limited settings.
Promoting the use of such alternative crops can contribute to sustainable agri-food system
transformation and broaden access to nutritious, allergen-friendly food products. Further research
should explore shelf-life stability, scalability, and cost-effectiveness for commercial applications.

Keywords: Gluten-free Biscuits, Maize Flour, Sweet Potato, Food Security, Sensory Evaluation,
Agri-food Transformation
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Enhancing Respira Naturals: Revolutionizing Respiratory Relief with an Eco-Friendly
Organic Vapor Rub
Rimsha Nasir Khan!* & Roha Al
'Department of Food Science & Technology, Jinnah University for Women, Karachi, Pakistan
* rimshan557@gmail.com

1. Introduction:

Rising awareness of the harmful effects of synthetic ingredients in conventional remedies, such as
petrochemical-based vapor rubs, has increased demand for natural, eco-friendly alternatives.
Traditional formulations often cause allergic reactions or skin irritation, encouraging a shift toward
safer plant-based options. Essential oils like eucalyptus (rich in 1,8-cineole), peppermint (high in
menthol), and lavender offer antibacterial, anti-inflammatory, decongestant, and soothing
properties. This study aims to develop a safe, effective, and sustainable vapor rub using these oils,
beeswax, and coconut oil as base components.

2. Objectives:

The objectives of this study are to: develop a biocompatible and eco-friendly organic vapor rub
using natural ingredients; assess its physical stability, topical safety, and user acceptability in terms
of texture, aroma, spreadability, and perceived therapeutic effects; and evaluate its microbiological
safety and shelf stability over 30 days.

3. Methodology:

The vapor rub was prepared by melting beeswax and coconut oil using a double boiler method,
followed by sterilization and incorporation of essential oils (eucalyptus, peppermint, lavender).
The final product was poured into molds and allowed to set. The rub underwent pH testing,
microbial analysis (total viable count), 30-day stability observation, and sensory evaluation by a
consumer panel. The pH value of 5.5 confirmed skin compatibility. Microbiological testing
showed colony counts well below acceptable thresholds (<20 CFU/g), ensuring product safety.
Sensory evaluation assessed fragrance, texture, spreadability, and cooling effect.

4. Results:

The product demonstrated consistent physical and sensory stability over 30 days. The mildly acidic
pH aligned with skin tolerance standards. Sensory panel results were positive, with users reporting
a soothing fragrance, smooth application, and immediate cooling sensation. The low microbial
load confirmed the product’s safety without chemical preservatives. These findings validate the
potential of this formulation as a natural alternative for respiratory relief.

5. Conclusion & Recommendations:

The study confirms that a vapor rub formulated from essential oils and natural bases like beeswax
and coconut oil can provide effective respiratory relief without relying on petroleum-derived
ingredients. The product combines holistic therapeutic benefits with consumer appeal and
environmental sustainability. It holds promise for commercialization as a natural over the counter
(OTC) solution. Further clinical validation, shelf-life studies, and scalability assessments are
recommended to enhance market readiness.

Keywords: Essential Oils, Holistic Intervention, Natural Therapeutics, Organic Vapor Rub,
Olfactory Pathways, Respiratory Relief
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Investigation of Consumer Knowledge and Understanding of Nutrition Labeling on Pre-
Packaged Foods in Marts of Faisalabad

Tooba Shahnawaz'"
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Pakistan
* toobashahnawaz23@gmail.com

1. Introduction:

Nutrition labeling is crucial for promoting healthier dietary choices amid rising obesity, diabetes,
and cardiovascular diseases. The World Health Organization advocates front-of-pack nutrition
labeling (FOPNL) to support informed decision-making. However, limited comprehension and
low literacy reduce its effectiveness. Clear, accessible labeling is essential to empower consumers
and improve public health. This study examined consumer knowledge, attitudes, and practices
regarding nutrition labels in Faisalabad, with a focus on how educational background influences
food selection behavior.

2. Objectives:

The objectives of this study are to: evaluate consumer awareness and understanding of nutrition
labeling on packaged foods; assess the relationship between education level and interpretation/use
of food labels; and identify key factors influencing the reading and utilization of nutritional
information.

3. Methodology:

A cross-sectional survey was conducted using a structured questionnaire administered via in-
person interviews. A total of 200 participants were selected from various marts across Faisalabad
using convenience sampling. The questionnaire assessed label-reading behavior, interpretation
ability, and the perceived usefulness of nutrition labels. Data were analyzed using descriptive
statistics and cross-tabulation to identify significant associations.

4. Results:

The study found that 60% of participants regularly read nutrition labels and understood their
purpose, with calories ranked as the most relevant information, followed by serving size, protein,
sugar, and fat. While 90% believed labels support healthier choices, 58% reported difficulty
interpreting them, reflecting a knowledge gap. Most respondents distinguished between “Best
Before” and “Expiry Date” and occasionally checked allergens or dietary restrictions. Higher
education was positively associated with better label comprehension, though some participants
criticized the excessive technical detail, reducing overall usability and effectiveness.

5. Conclusion & Recommendations:

The study highlights nutrition labeling as a valuable tool for healthier diets but reveals major gaps
in comprehension. Improving outcomes requires simplified formats with visual cues (e.g., traffic
light or health star ratings), consumer education to enhance label literacy among vulnerable groups,
and stronger policies to regulate and standardize front-of-pack labeling in Pakistan. Future research
should examine labeling impacts, system effectiveness, and socio-cultural influences.

Keywords: Nutrition Labeling, Consumer Knowledge, Dietary Behavior, Public Health, Label
Comprehension, Food Choice Determinants
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Farmer Perceptions and Barriers to the Adoption of UAV Technology in South Punjab,
Pakistan
Hafiz Zohaib Faheem"*, Umar Ijaz Ahmed', M. Haseeb Raza' & Bilal Ahsan'
'Department of Agricultural and Resource Economics, MNS University of Agriculture, Multan
* zohaibfaheem.zf(@gmail.com

1. Introduction:

Technological advancements have the potential to significantly enhance the livelihoods of rural
communities by increasing agricultural productivity, improving decision-making, and reducing
dependency on manual labor. Among these innovations, Unmanned Aerial Vehicles (UAVs) are
gaining global attention for their ability to collect real-time, high-resolution data on crop health,
soil conditions, and field variability. These insights can support precision farming practices,
optimize input use, and improve yield outcomes. However, in developing countries like Pakistan,
the adoption of UAV technology remains limited due to various socio-economic and
infrastructural barriers.

2. Objectives:

This study aims to explore farmers' perceptions of UAV technology and identify the key obstacles
hindering its adoption in the agricultural sector of South Punjab. Despite its potential, the uptake
of UAVs remains under-researched, particularly in rural Pakistan where awareness, affordability,
and institutional support are often lacking. Specific objectives are to: assess farmers’ awareness
and perceptions regarding the use of UAVs in agriculture; identify and analyze the key barriers to
UAV adoption among farmers in District Multan, South Punjab; and provide policy
recommendations for enhancing the adoption of smart technologies in smallholder farming
systems.

3. Methodology:

Primary data will be collected from a sample of 200 farmers using a structured questionnaire.
Respondents will be selected through simple random sampling across rural areas of District
Multan. The study will apply appropriate econometric methods using statistical software (e.g.,
STATA or SPSS) to analyze factors influencing UAV adoption, including socioeconomic
variables, knowledge levels, cost-related constraints, and institutional support mechanisms.

4. Results (Expected):

The study anticipates identifying significant perception-based and structural barriers, such as lack
of technical knowledge, high initial investment costs, limited training opportunities, and weak
extension services. It is expected that farmers with higher education, access to information, and
larger farm holdings will exhibit a more favorable perception towards UAV adoption.

5. Conclusion & Recommendations:

This research will offer valuable insights for policymakers, development agencies, and commercial
stakeholders by highlighting the importance of targeted subsidies, awareness campaigns, and
capacity-building programs to promote UAV adoption. It will also inform future research on the
role of sustainability-driven incentives and technology diffusion in rural farming systems.

Keywords: Unmanned Aerial Vehicles (UAVs), Technology Adoption, Farmer Perception,
Barriers, Precision Agriculture, South Punjab
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The Impact of Connectivity and Competitiveness on E-Commerce Growth: Evidence from

Selected South and Southeast Asian Countries
Javaria Firdous'" & Dr. Bilal Tariq'
!Comsats University Islamabad, Vehari Campus, Vehari, Pakistan
* javariarana7275@gmail.com

1. Introduction:

Internet connectivity and national competitiveness are key drivers of e-commerce growth,
especially in emerging economies. Connectivity indicates the availability and quality of digital
infrastructure, while competitiveness reflects a country’s ability to leverage digital tools for
innovation and economic development. E-commerce growth encompasses increasing online
transactions, sales, and platform activity. This study examines the impact of connectivity and
competitiveness on e-commerce expansion across South and Southeast Asia, regions experiencing
rapid digital transformation but facing infrastructure and competitiveness gaps.

2. Objectives:

The objectives of the study are to: analyze the effect of internet connectivity on e-commerce
growth; examine the role of national competitiveness, measured through the Global
Competitiveness Index (GCI), in influencing digital commerce expansion; and identify other
contributing factors such as GDP per capita, mobile penetration, social media usage, and
infrastructure quality.

3. Methodology:

The study analyzes panel data from eight countries—India, Pakistan, Bangladesh (South Asia) and
Indonesia, Malaysia, Thailand, Singapore, and the Philippines (Southeast Asia)—for 2010-2024.
Variables include internet connectivity, e-commerce growth, GCI score, GDP per capita, mobile
penetration, social media usage, infrastructure index, and platform usability. A fixed-effects
regression model was employed to control country-specific heterogeneity and isolate variable
impacts on e-commerce growth.

4. Results:

The empirical findings reveal a statistically significant and positive relationship between internet
connectivity and e-commerce growth. Similarly, a higher GCI score is associated with enhanced
performance in digital commerce, emphasizing the importance of institutional and infrastructural
competitiveness. Additional variables such as mobile penetration and social media usage were also
found to positively influence e-commerce adoption across countries, while disparities in digital
infrastructure remained a limiting factor in low-income nations.

5. Conclusion & Recommendations:

The study concludes that enhancing internet connectivity and national competitiveness is vital for
e-commerce growth in South and Southeast Asia. Policy priorities include digital infrastructure,
regulatory reforms, and literacy programs. Governments should also foster cross-border
cooperation and private-sector innovation to build inclusive digital economies, offering actionable
insights for policymakers, development agencies, and digital entrepreneurs.

Keywords: E-Commerce Growth, Internet Connectivity, Global Competitiveness Index, South
and Southeast Asia, Fixed Effects Model
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Role of AI and Mobile Advisory Tools in Digital Agriculture: An Extension-Led Approach

in Punjab, Pakistan
Fouzia Anjum"”, Sher Muhammad' & Badar Naseem Siddiqui?
'Department of Agricultural Sciences, Allama Igbal Open University, Islamabad, Pakistan
2Department of Agricultural Extension, PMAS-Arid Agriculture University, Rawalpindi, Pakistan
* fauziaanjum184(@gmail.com

1. Introduction:

Digital agriculture is transforming extension services by using Al and mobile advisory tools to
improve decision-making, optimize inputs, and increase farm productivity. In Pakistan, where
smallholders dominate, adoption of Al-driven technologies is crucial for sustainable, climate-
resilient farming. Despite studies on SMS-based advisories, little evidence exists on smallholders’
awareness, adoption, and effectiveness of Al tools, and the role of extension agents in promoting
digital uptake remains underexplored.

2. Objectives:

Objectives of the study are to: assess the awareness, accessibility, and usage of Al-based mobile
advisory applications among smallholder farmers in Punjab; identify key adoption barriers and
enabling factors for tools such as Plantix, Tabeer, BaKhabar Kissan, Kissan-360, Digital Dera,
and AgriSmart; and evaluate the role of extension agents, researchers, and app developers in
supporting digital agriculture adoption.

3. Methodology:

The study was conducted in four Punjab districts, Muzaffargarh, Rahim Yar Khan, Attock, and
Rawalpindi. A total of 160 farmers were surveyed using multistage random sampling, while 22
stakeholders, including extension personnel, researchers, and developers, were interviewed
purposively. Data were collected via structured questionnaires and key informant interviews,
analyzed using descriptive and thematic methods.

4. Results:

The findings reveal that 72% of farmers use mobile phones, but only 28% actively engage with
advisory apps. Popular services included weather forecasts (80%), pest alerts (54%), market prices
(49%), and crop guidance (42%), with BaKhabar Kissan most favored. Adoption barriers included
low digital literacy, poor connectivity, limited regional language support, and mistrust of Al
Experts stressed communication, real-time decision-making, local validation, user-friendly
interfaces, and data accuracy as key adoption factors.

5. Conclusion & Recommendations:

Al-powered mobile tools can enhance agricultural extension in Pakistan. The study recommends
improving digital literacy among farmers, localizing apps with language and context-relevant
content, fostering public-private collaboration to integrate Al tools into extension systems, and
implementing evidence-based policies to sustainably scale digital innovations across the
agricultural sector.

Keywords: Agricultural Extension, Digital Agriculture, Artificial Intelligence, Mobile Advisory,
Precision Farming, Farmer Decision-Making
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1. Introduction:

Pakistan’s 1,120-km coastline and inland aquatic resources provide about 4% of national protein
and support 1.8 million livelihoods. The fisheries sector faces sustainability challenges, including
overfishing, TUU practices, habitat degradation, inefficient value chains, and fragmented
governance. These issues deplete stocks, raise prices, limit access for low-income groups, and
constrain exports. Despite the 2022 Fisheries Development Policy, weak law enforcement,
inadequate cold-chain infrastructure, and poor sanitary compliance continue to impede progress.

2. Objectives:

This study explores the transformative role of Artificial Intelligence (Al) in overcoming structural
and operational challenges in Pakistan’s fisheries sector, particularly in enhancing sustainability,
improving monitoring, ensuring traceability, and strengthening food security and livelihoods.

3. Methodology:

The research applies a qualitative review and analytical synthesis of existing Al applications in
global fisheries, benchmarking them against current gaps in Pakistan’s fisheries systems. Policy
frameworks, technological use-cases (e.g., biofloc systems, predictive modelling), and market
constraints are analyzed through a multidisciplinary lens to assess the potential for localized
adaptation.

4. Results:

Al integration offers multiple intervention points in fisheries management. Drones and satellite
imagery enable real-time IUU fishing detection and fish stock assessment, while image recognition
and sensor technologies support early disease detection, feeding efficiency, and water quality
monitoring. Machine learning predicts stock fluctuations, sets sustainable harvest limits, and issues
climate warnings. Al also enhances HACCP compliance, cold-chain logistics, traceability, and
price transparency. Challenges include data scarcity, high infrastructure costs, sensor reliability,
and limited digital literacy. Affordable Al tools, federated learning, blockchain traceability, and
targeted capacity-building are recommended to overcome these barriers.

5. Conclusion and Recommendations:

Al-enabled fisheries management offers a strategic pathway to ensure ecological sustainability,
fair market participation for small-scale fishers, improved nutritional outcomes, and increased
resilience to climate change. The study recommends integrating Al into national policy
frameworks through multi-stakeholder partnerships and investment in infrastructure and training.
Prioritizing ethical Al governance and inclusive access will be critical to realizing the sector’s full
potential.

Keywords: Al-Powered Aquaculture, Sustainable Fisheries, Food Security, IUU Monitoring,
Climate Resilience, Market Transparency, Traceability Systems
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1. Introduction:

Salinity is among the most critical abiotic stresses restricting agricultural productivity worldwide,
with its prevalence in Pakistan increasing due to both natural processes and unsustainable land and
water management practices. It disrupts plant growth, reduces yield, and degrades soil quality.
Recent advances in nanotechnology, particularly micronutrient-based nanoparticles (NPs), offer
innovative strategies to enhance crop resilience under stress. This study investigates the potential
of eco-friendly, green-synthesized iron oxide nanoparticles (IONPs) in alleviating salinity-induced
damage and improving growth performance in jalapefo (Capsicum annuum L.) plants.

2. Objectives:

The objectives of this study are to: assess the effects of foliar-applied IONPs on growth,
biochemical attributes, and yield of jalapefio under varying salinity levels.

3. Methodology:

A controlled pot experiment, arranged in a completely randomized design, evaluated the effects of
four NaCl concentrations (0, 50, 100, 150 mM) and four foliar-applied IONP levels (0, 100, 200,
300 ppm), both individually and in combination. Green-synthesized IONPs from cucumber extract
were comprehensively characterized using DLS, UV—Vis spectroscopy, FTIR, XRD, and SEM
techniques.

4. Results:

Salinity stress caused significant reductions in growth, biochemical, and yield parameters of
jalapeno plants, with the most pronounced decline at 150 mM NaCl. Foliar application of iron
oxide nanoparticles (IONPs) enhanced all measured traits under both stressed and non-stressed
conditions, with 300 ppm proving most effective. Antioxidant activity was significantly increased,
while oxidative stress markers, including malondialdehyde (MDA) and hydrogen peroxide (H20-),
were markedly reduced, indicating improved stress tolerance and overall plant health. These
findings highlight the potential of IONPs to mitigate salinity-induced damage and support
sustainable crop production.

5. Conclusion & Recommendations:

Green-synthesized iron oxide nanoparticles (IONPs) effectively enhance salinity tolerance in
jalapeiio by promoting growth, improving biochemical attributes, and reducing oxidative stress
damage. To confirm their broader applicability, field-based evaluations are essential to assess
environmental safety, economic viability, and scalability for sustainable integration into
commercial agricultural production systems.

Keywords: Salinity Stress, Jalapeio, Sustainable Crop Production, Abiotic Stress Tolerance,
Nanotechnology in Agriculture.
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1. Introduction:

Islamic banking operates under the principles of Islamic Shariah, which prohibit interest (riba),
promote ethical investments, and uphold social and economic justice. Over the past two decades,
Islamic banking has expanded significantly across both Muslim-majority and non-Muslim
countries. In Pakistan, it has emerged as a fast-growing segment of the financial industry, fueled
by increasing customer interest and institutional support. However, many consumers continue to
use both Islamic and conventional banking services, suggesting that factors beyond religious
beliefs, such as awareness, satisfaction, and perceptions of compliance, shape banking preferences.

2. Objectives:

This study aims to identify the key determinants influencing consumer preferences for Islamic
banking, with a particular focus on customer awareness, perceived Shariah compliance,
satisfaction levels, and demographic variables.

3. Methodology:

A quantitative research design was adopted. Primary data were collected from 230 respondents in
Faisalabad, including users of both Islamic and conventional banks. A structured questionnaire
based on a five-point Likert scale was used. Data were analyzed using SPSS, applying binary
logistic regression to assess the impact of various factors on consumer preference for Islamic
banking (coded as 1) versus non-preference (coded as 0). Independent variables included consumer
knowledge, perceived Shariah compliance, satisfaction, and demographic characteristics such as
age, gender, education, marital status, income, and region.

4. Results:

The logistic regression model was statistically significant (Chi-square = 81.44, p < 0.001; R? =
0.259). Consumer knowledge had a strong, positive effect on preference for Islamic banking (OR
=2.617-4.234, p < 0.01), as did perceived Shariah compliance (OR = 1.905-3.544, p < 0.05).
Satisfaction showed limited impact, with only one negative effect (OR = 0.345, p=0.005). Among
demographics, only education significantly influenced preference (p = 0.009), while age, income,
marital status, gender, and religion were non-significant.

5. Conclusion & Recommendations:

The study concludes that consumer awareness and perceived Shariah compliance are the main
drivers of Islamic banking preference, with education also influential. Customer satisfaction,
unlike in conventional banking, has limited impact, emphasizing religious and -ethical
considerations. To support growth, the study recommends educational campaigns on Islamic
finance, expanding Shariah-compliant products, strengthening Shariah governance, providing staff
training, and aligning services with customer values and regulatory standards to build trust and
long-term engagement.

Keywords: Behavioral Intentions, Consumer Preferences, Islamic Banking, Customer
Satisfaction, Shariah Compliance, Ethical Finance
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1. Introduction:

Agriculture is a cornerstone of Pakistan's economy, contributing 24% to national GDP and
employing over 37% of the labor force. Rice, a key staple crop, supports food security and
economic development, contributing 1.9% to agricultural value-added and 0.4% to overall GDP.
Despite its importance, the gendered aspects of rice cultivation remain underexplored. Women
actively participate in multiple production stages, planting, weeding, harvesting, and post-harvest
processing, but frequently lack access to essential resources, training, financial support, and
decision-making authority, limiting their recognition and empowerment within the agricultural
value chain.

2. Objectives:

This study aims to explore gender dynamics in rice farming and assess the implications for
women’s empowerment and the sustainability of rice production in District Sialkot, Punjab.

3. Methodology:

A multistage sampling technique will be used. District Sialkot and its four tehsils (Daska, Pasrur,
Sialkot, and Sambrial) will be selected. Four union councils will be chosen from each tehsil, and
10 male and 10 female rice farmers will be selected from each UC, resulting in 320 respondents
(160 male and 160 female farmers). Additionally, 10 key informants (from public and private
sector organizations) will be purposively selected to provide expert insights. Structured interviews
will be conducted separately for men and women. Data will be analyzed using SPSS, and
independent sample t-tests will compare gender-based differences in empowerment indicators and
farming practices.

4. Results (Expected):

The study anticipates revealing significant disparities between male and female farmers in terms
of decision-making authority, access to training, market participation, and resource ownership. It
is expected that women contribute substantially to rice farming but face institutional and cultural
constraints limiting their empowerment.

5. Conclusion & Recommendations (Expected):

Findings will inform gender-sensitive agricultural policies and interventions aimed at promoting
equitable access to agricultural services and enhancing women’s role in sustainable rice
production. Recommendations will include capacity-building programs, inclusive extension
services, and gender mainstreaming in rice value chains.

Keywords: Gender Dynamics, Women’s Empowerment, Rice Cultivation, Sustainable
Agriculture, Sialkot
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1. Introduction:

Social media encompasses a wide range of digital platforms that enable interaction,
communication, idea exchange, and access to educational content. Its increasing adoption among
university students has prompted interest in understanding how these tools are used for learning,
collaboration, and information sharing. Notably, researchers are examining potential gender-based
differences in usage patterns, preferences, and engagement, exploring how male and female
students may leverage social media differently to support their academic performance and
knowledge acquisition.

2. Objectives:

The study aims to assess gender differences in the use of social media for learning among
postgraduate students at the university level. Specifically, it explores frequency of use, preferred
platforms, and extent of engagement with academic content across genders.

3. Methodology:

The research was conducted at the University of Agriculture, Faisalabad (UAF), targeting
postgraduate students in the Faculty of Social Sciences. A total of 140 students (70 male and 70
female) were selected using a convenience sampling technique. Data were collected through a
structured questionnaire and analyzed using SPSS. Descriptive statistics (frequencies, percentages,
means, and standard deviations) were applied, and a t-test was conducted to examine gender-based
differences.

4. Results:

Most respondents (55.7%) were between 25-30 years of age. Daily academic use of social media
was reported by 77.1% of male and 65.7% of female students. A statistically significant difference
was found in the extent of social media use between male and female students (t = -1.924, p =
0.000), indicating distinct usage patterns. Facebook was the most used platform for academic
purposes (57.1%), although no significant gender difference was observed in platform preference.

5. Conclusion & Recommendations:

The findings suggest that gender plays a role in how students engage with social media for
academic purposes, with male students using it more extensively. Educational institutions should
design gender-inclusive digital literacy programs and promote responsible academic use of social
media. Additionally, integrating social media into formal learning platforms could help bridge the
gender gap and enhance academic outcomes for all students.

Keywords: Gender Differences, Social Media, Academic Learning, Digital Literacy, University
Students
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1. Introduction:

Financial literacy enables individuals, especially entrepreneurs, to make informed financial
decisions and achieve economic well-being. It is influenced by factors such as education, income,
and occupation. In the digital era, digital financial literacy, encompassing the ability to use digital
financial tools, has become crucial, particularly for women entrepreneurs who face barriers to
accessing formal financial services. Despite its importance, financial literacy remains low globally,
and Pakistan is no exception. Although Punjab has the highest literacy rate in the country,
significant gender gaps in financial literacy and financial inclusion persist, warranting focused
research and policy responses.

2. Objectives:

This study aimed to: estimate the level of financial literacy in Pakistan; analyze gender disparities
in financial and digital financial literacy among entrepreneurs in Punjab; examine gender gaps in
financial inclusion; and assess the impact of digital financial literacy on financial inclusion among
female entrepreneurs.

3. Methodology:

To assess national financial literacy trends, secondary data from the World Bank’s Global Findex
database were analyzed. For Punjab-specific analysis, primary data were collected using a
structured questionnaire. The sampling framework was based on Pakistan Social and Living
Standards Measurement (PSLM) microdata (2019-20). Faisalabad district, which showed a
relatively high concentration of female entrepreneurs, was selected for primary data collection. A
sample of 237 entrepreneurs was surveyed, including 137 men (58%) and 100 women (42%).

4. Results:

Global Findex data indicated that only 21% of Pakistan’s population has a bank account, with just
13% of women having access to formal banking highlighting a major gender gap. Pakistan ranks
among the lowest for account ownership in lower-middle-income countries. Primary data analysis
revealed statistically significant gender gaps in financial literacy, digital financial literacy, and
financial inclusion in Punjab. Female entrepreneurs scored lower across all indicators compared
to their male counterparts. Importantly, digital financial literacy was found to have a strong
positive effect on financial inclusion for entrepreneurs.

5. Conclusion & Recommendations:

The study underscores the urgent need for gender-sensitive interventions aimed at enhancing both
financial and digital financial literacy among female entrepreneurs. Policies that address these gaps
can promote equitable access to financial services, thereby contributing to women’s economic
empowerment and broader financial inclusion in Punjab.

Keywords: Financial Literacy, Digital Financial Literacy, Financial Inclusion, Women
Entrepreneurs, Punjab, Pakistan
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1. Introduction:

Global evidence shows that knowledge sharing, local experience, and policy innovation are central
to achieving the Millennium Development Goals (MDGs). In Pakistan, despite a rich base of
indigenous knowledge, widespread application of innovative solutions remains limited due to
information asymmetry. This restricts the diffusion and scalability of locally developed ideas that
could significantly contribute to socio-economic progress.

2. Objectives:

This study aims to explore how information gaps, lack of institutional support, and inadequate
sharing networks hinder the replication and mainstreaming of indigenous innovations. Often,
Pakistan imports external models that may be ill-suited to local realities, while homegrown
solutions remain underutilized. The paper examines how a more structured and inclusive
innovation-sharing framework can improve policy and institutional performance on MDG-related
outcomes.

3. Methodology:

Using a qualitative review of secondary sources and documented case studies from across the
region, this study analyzes emerging evidence on how policy and institutional innovations have
facilitated MDG progress. A framework is used to evaluate innovations across three dimensions:
policy (governance and strategy), process (operational and financial mechanisms), and
product/service (impact on delivery and outcomes).

4. Results:

Findings suggest that MDG progress in Pakistan has been uneven, with education performing
relatively well, health lagging behind, and poverty reduction showing moderate success.
Innovations categorized under the “three Ps” Policy, Process, and Product have had varying levels
of influence. Institutional gaps and lack of integration between local and national policy actors
continue to limit the scale-up of successful interventions.

5. Conclusion & Recommendations:

To accelerate MDG achievement, Pakistan must prioritize institutional frameworks that promote
innovation sharing, reduce information asymmetries, and support locally driven solutions.
Emphasis should be placed on areas with low performance (health), consolidating gains in
education, and accelerating poverty reduction through adaptive policy models. Strengthening
knowledge networks, building local capacities, and incentivizing innovation diffusion are critical
for long-term development transformation.

Keywords: Millennium Development Goals, Policy Innovation, Institutional Reform, Knowledge
Sharing, Indigenous Innovation, Pakistan
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1. Introduction:

In the digital era, social media platforms and online income opportunities have become integral to
student life. While social media supports academic learning and global connectivity, excessive use
can distract students and reduce study time. Simultaneously, online earnings have emerged as a
common means for students to manage educational and household expenses. However, part-time
work and online engagements often compromise academic performance due to poor time
management and divided attention.

2. Objectives:

This study aimed to examine the effects of social media usage and online earning on the academic
performance of university students in South Punjab.

3. Methodology:

Primary data were collected using a structured questionnaire administered to a sample of 434
students from three universities: COMSATS University Islamabad (Vehari Campus), Education
University Vehari Campus, and Bahauddin Zakariya University Multan. A systematic sampling
technique was employed. The Multinomial Logit Model was used to assess how varying levels of
social media use and online earning influence academic performance, while a Probit Model was
applied to identify determinants influencing students' engagement in social media and online
income-generating activities.

4. Results:

The findings revealed that both times spent on social media and participation in online earning
activities significantly affect students’ academic outcomes. Students engaged in extensive online
earning or excessive social media usage reported lower academic performance. Mismanagement
of time emerged as a major challenge, with many students struggling to balance academic
responsibilities with digital work and social engagements.

5. Conclusion & Recommendations:

The study concludes that while digital platforms offer valuable educational and economic
opportunities, they also present risks when not managed effectively. Universities and policymakers
should initiate awareness programs and provide training on digital time management and
responsible internet use. Promoting a balanced lifestyle can help students harness the benefits of
digital tools without compromising academic achievement.

Keywords: Social Media, Online Earning, Academic Performance, Internet Use, University
Students, South Punjab
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1. Introduction:

A functional judicial system is vital for economic development, as it ensures contract enforcement
and protection of individual rights. However, in Pakistan, lower courts are plagued by case
backlogs and procedural delays that disproportionately affect women, particularly in matters of
divorce, alimony, and inheritance. These judicial inefficiencies often lead to prolonged litigation,
undermining women's ability to secure timely justice and compounding their economic and
emotional distress.

2. Objectives:

This study investigates the underlying causes of judicial delays in Pakistan and their economic
implications, with a specific focus on khula cases. It aims to quantify the direct and indirect costs
of delayed proceedings and examine the socio-legal barriers women face while navigating the
family court system.

3. Methodology:

Primary data were collected from litigants in family courts in Vehari District using a structured
questionnaire. The instrument captured information on socio-economic background, case details,
litigation duration, and the costs incurred, both financial and emotional. The study applies Cass R.
Sunstein’s concept of "sludge" to analyze how procedural burdens such as adjournments,
inefficiencies, and bureaucratic red tape generate tangible economic and psychological costs for
female litigants. These include court fees, transportation costs, opportunity costs, and mental
health strain due to protracted proceedings.

4. Results:

Findings reveal that judicial inefficiencies, compounded by socioeconomic disparities,
significantly burden women seeking khula. Delays in case resolution impose heavy financial
expenses and psychological distress. Many women are forced to abandon or postpone legal
proceedings due to the cumulative cost, both literal and emotional, of accessing justice. These
delays not only prolong their legal and social uncertainty but also limit their economic participation
and personal autonomy.

5. Conclusion & Recommendations:

The study underscores the urgent need for judicial reform focused on case management efficiency,
the expansion of legal aid services, and the integration of psychosocial support mechanisms for
female litigants. Streamlining judicial procedures and reducing legal "sludge" would facilitate
faster resolution of family law cases and contribute to a more equitable justice system for women
in Pakistan.

Keywords: Delayed Justice, Khula Cases, Women’s Legal Rights, Economic Cost of Litigation,
Judicial Reform, Pakistan
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1. Introduction:

Unsustainable land use significantly contributes to climate change by increasing greenhouse gas
emissions. Payments for Ecosystem Services (PES) provide financial incentives to promote
sustainable natural resource management, linking ecological preservation with economic
development. In Pakistan, escalating environmental challenges such as desertification,
deforestation, and water scarcity highlight the need for PES, yet its adoption remains limited.
Research is needed to design equitable, ecologically effective PES and subsidy schemes adapted
to Pakistan’s socio-political and ecological contexts, including transboundary resources like
shared river basins.

2. Objectives:

This study seeks to: assess the ecological and behavioral outcomes of PES adoption; examine
political and institutional factors influencing cross-border and cross-sector collaboration; and
identify strategies to redesign agricultural subsidies to support long-term sustainability.

3. Methodology:

A mixed-methods design was used, integrating quantitative and qualitative approaches.
Quantitative data came from household surveys, administrative PES datasets, and remote sensing,
with 300-500 respondents selected via stratified purposive sampling across diverse ecological
zones. Analyses included Difference-in-Differences regression and spatial econometrics.
Qualitative data involved 45 semi-structured interviews with policymakers, NGO staff, and local
leaders, plus three regional policy dialogues. Thematic analysis was conducted, and findings were
triangulated with quantitative results to ensure robustness and validity.

4. Results:

Findings suggest that redesigned subsidies focusing on water-efficient crops and soil regeneration
led to improved water use efficiency and increased farm-level incomes. PES initiatives showed
moderate ecological improvements but high levels of community engagement and interest.
However, institutional challenges such as poor coordination between federal and provincial
agencies and a lack of legal frameworks for PES scaling were prominent. Stakeholders emphasized
the importance of decentralized, community-driven models that align with local knowledge
systems and cultural norms.

5. Conclusion & Recommendations:

This study demonstrates that context-sensitive PES approaches and innovative subsidy
frameworks can improve environmental and socioeconomic outcomes in Pakistan. Effectiveness
relies on inclusive governance, transparent benefit-sharing, and sustained local capacity-building.
Findings provide a roadmap for scaling sustainable incentives under the Pakistan Climate Change
Act and SDGs and offer insights for promoting transboundary environmental cooperation,
particularly in shared ecosystems like the Indus River Basin.

Keywords: Payments for Ecosystem Services, Sustainable Land Use, Climate-Smart Subsidies,
Environmental Governance, Climate Change, Pakistan
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1. Introduction:

Digital banking is revolutionizing financial ecosystems across the globe, particularly in emerging
economies where financial technology (FinTech) offers scalable solutions for inclusion,
efficiency, and transparency. In South and Southeast Asia, digital banking has become a critical
driver of financial sector transformation, enabling access to financial services for underserved
populations.

2. Objectives:

This study examines the comparative progress and challenges of digital banking adoption in
Pakistan relative to peer economies India, Malaysia, and Bangladesh. It aims to assess policy
effectiveness, technological infrastructure, and FinTech innovation capacity to identify actionable
pathways for accelerated digital financial inclusion in Pakistan.

3. Methodology:

A mixed-methods approach was employed, combining secondary data analysis, regulatory
reviews, and cross-country benchmarking. Key indicators evaluated include user adoption rates,
internet and mobile penetration, regulatory frameworks (e.g., eKYC protocols), and investment
flows into FinTech ecosystems.

4. Results:

Despite advances in branchless banking and mobile wallets, Pakistan lags behind regional peers.
In 2023, digital banking users numbered approximately 24 million, or 10.5% of the population,
compared to 290 million in India, 70 million in Bangladesh, and over 20 million in Malaysia.
Penetration remains around 15%, limited by low internet access, legacy banking systems, and
fragmented eKYC. Operational challenges include high cost-to-income ratios and limited FinTech
investment, while behavioral barriers such as financial illiteracy, distrust, and cash reliance hinder
adoption. Regional models like India’s UPI, Malaysia’s eKYC integration, and Bangladesh’s
mobile-first approach offer effective examples.

5. Conclusion & Recommendations:

To accelerate digital financial inclusion, Pakistan must strengthen eKYC regulations, expand rural
broadband and mobile infrastructure, ensure interoperability between banks and FinTech
platforms, invest in cybersecurity and data privacy, and promote nationwide digital literacy,
especially among underserved populations. Strategic collaboration among the State Bank, telecom
operators, FinTech startups, and development agencies is essential to transition from a cash-based
system to a digitally inclusive, growth-oriented financial ecosystem.

Keywords: Digital Banking, FinTech Innovation, Financial Inclusion, South and Southeast Asia,
eKYC, Pakistan
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Impact of Defence Saving Certificates on Pakistan’s GDP
Qamar ul Islam"* & Hasan Zulfigar'
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1. Introduction:

The National Savings Organization (NSO) has significantly contributed to Pakistan’s economic
development by mobilizing domestic savings through instruments like Defence Saving Certificates
(DSCs). These low-risk, government-backed instruments provide secure investment options while
supporting national fiscal requirements. Despite their longstanding presence, limited research has
assessed their impact on macroeconomic indicators. This study fills that gap by examining the role
of DSCs in Pakistan’s economic performance, focusing on their comparative influence alongside
other financial measures, including Gross Domestic Savings (GDS) and Gross Capital Formation
(GCF).

2. Objectives:

The objectives of this study are to; evaluate the relationship between Defence Saving Certificates
(DSCs) and Pakistan’s GDP; determine whether DSCs have a statistically significant impact on
economic growth; and compare the influence of DSCs with other macroeconomic variables like
GDS and GCF.

3. Methodology:

This study employs a quantitative analytical framework using secondary time-series data from
1990 to 2024. Data sources include the State Bank of Pakistan, the World Bank, and official reports
from the National Savings Organization. Econometric techniques, including multiple regression
analysis and stationarity tests, are applied to assess the long-run and short-run relationships
between DSCs and GDP. The model controls key financial indicators such as GDS and GCF to
isolate the effect of DSCs.

4. Results:

Empirical results reveal a statistically significant and positive relationship between Defence
Saving Certificates and GDP growth in Pakistan. The findings suggest that increased investment
in DSCs correlates with higher levels of national output. Additionally, GDS and GCF also show
positive associations with GDP, though the magnitude of DSCs' impact remains noteworthy. The
results underscore the role of domestic savings schemes in strengthening macroeconomic stability
and fiscal capacity.

5. Conclusion & Recommendations:

The study concludes that Defence Saving Certificates (DSCs) effectively promote economic
growth in Pakistan. Enhancing their appeal and accessibility, especially for middle- and lower-
income households, can boost domestic capital formation. Strengthening financial literacy,
institutional trust, and technology integration in NSO operations may increase participation. Future
research could examine behavioral factors and regional differences in DSC uptake and impact.

Keywords: Defence Saving Certificates (DSCs), Gross Domestic Product (GDP), Gross Domestic
Savings (GDS), Gross Capital Formation (GCF), National Savings Organization
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Effect of Divorce on Children’s Health and Education in District Layyah
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" taniashabir467 @gmail.com

1. Introduction:

Parental divorce has far-reaching consequences on children's development, especially in rural and
socio-economically challenged regions. In District Layyah, a largely underdeveloped area in
southern Punjab, Pakistan, limited access to healthcare, education, and social support networks
amplifies the vulnerabilities of children from separated families. This study investigates how
divorce affects the physical health, mental well-being, and educational outcomes of children in
this context.

2. Objectives:

The objectives of the study are to; assess the impact of parental divorce on the physical and mental
health of children; examine the relationship between divorce and educational performance,
attendance, and social behavior among school-aged children; and identify socioeconomic and
family-level factors that exacerbate or mitigate these impacts.

3. Methodology:

A multistage sampling strategy selected 120 divorced households with school-aged children,
utilizing purposive and snowball sampling techniques. Data were collected via a structured, pre-
tested questionnaire. Logistic regression and bivariate probit models were applied to examine the
impact of parental divorce on children’s health and education outcomes. Statistical analyses were
conducted using SPSS and STATA to ensure robust and reliable results.

4. Results:

The study found that children of divorced parents exhibited significantly higher rates of
malnutrition, recurring illness, and poor hygiene. Mental health concerns such as anxiety,
emotional instability, and behavioral disorders were also prevalent. In terms of education, these
children showed lower school attendance, reduced classroom engagement, and weaker academic
performance. Teachers reported erratic behavior, concentration issues, and limited peer interaction
among affected students. The negative outcomes were particularly pronounced in families with
lower income, less educated mothers, and absence of extended family support.

5. Conclusion & Recommendations:

Parental divorce significantly negatively affects children’s health and education in District Layyah,
exacerbated by socio-economic deprivation and limited institutional support. The study
recommends school-based counseling, targeted healthcare and nutritional programs, parental
awareness initiatives, and financial assistance for vulnerable families. These findings underscore
the urgent need for a responsive social protection framework in rural communities to mitigate the
long-term impacts of family disintegration.

Keywords: Parental Divorce, Child Well-Being, Malnutrition, Academic Performance, Rural
Pakistan, Socio-Economic Vulnerability
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1. Introduction:

Climate change is increasingly driving rural populations toward urban areas, causing rapid,
unplanned urbanization. This migration strains urban infrastructure, escalating unemployment,
deepening poverty, and degrading service delivery. Understanding the link between climate-
induced urbanization and urban poverty is crucial for effective social protection and inclusive
urban planning. This study empirically examines the relationship between climatic factors and
urban poverty in Pakistan using time series data from 1990 to 2024.

2. Objectives:

To analyze the long- and short-run effects of climate-induced rural-to-urban migration on urban
poverty levels in Pakistan and to propose policy recommendations for managing urbanization in a
climate-resilient manner.

3. Methodology:

The study employed the Augmented Dickey-Fuller (ADF) test to confirm the stationarity of the
data. Once stationarity was established, the Autoregressive Distributed Lag (ARDL) model was
applied to determine long-run relationships, while the Error Correction Model (ECM) captured
short-run dynamics. Model robustness and reliability were validated using the F-bound test, along
with CUSUM and CUSUM-squared diagnostic tests.

4. Results:

The findings indicate that climatic variables, particularly rising temperatures and changing
precipitation patterns, have a significant and positive long-term effect on urban poverty, implying
that climate change contributes to worsening living conditions in urban areas. The ECM results
further confirm that climate-induced urbanization is accelerating the growth of the poor urban
population in the short run. Conversely, GDP per capita was found to have a statistically significant
negative relationship with urban poverty, suggesting that higher economic growth can mitigate
poverty to some extent.

5. Conclusion & Recommendations:

The study concludes that climate-induced migration significantly drives urban poverty in Pakistan.
Addressing this requires investing in climate-smart agriculture and green infrastructure to enhance
rural livelihoods and reduce migration pressures. Promoting agro-based industries, vocational
training, and improving access to healthcare, education, and energy in rural areas are also essential.
These integrated strategies can help balance rural-urban migration and foster equitable, sustainable
urban development.

Keywords: Climate-induced Urbanization, Rural-urban Migration, Urban Poverty, ARDL,
Climate Change, Pakistan
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Motivational Factors and Opportunities for Entrepreneurial Development among Women:
A Case Study of District Faisalabad
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1. Introduction:

Women entrepreneurship is vital for economic development and social progress in Pakistan, yet
women face challenges such as limited resources, social constraints, and institutional barriers. This
study explores motivational factors and opportunities shaping women entrepreneurs in District
Faisalabad. Entrepreneurship helps women reduce economic dependency, tackle inequality, and
combat unemployment, while improving household income, financial independence, decision-
making power, and access to healthcare and education.

2. Objectives:

The objectives of this study are to: identify the key motivational factors driving women toward
entrepreneurship; examine the socioeconomic opportunities available to women entrepreneurs in
District Faisalabad; and analyze the impact of various socioeconomic factors on the income levels
of women entrepreneurs.

3. Methodology:

Primary data were collected from 120 women entrepreneurs in District Faisalabad using a snowball
sampling technique. A well-structured questionnaire was developed, comprising closed-ended
questions measured on a five-point Likert scale. The data were analyzed using SPSS software.
Descriptive statistics were used to summarize respondent characteristics, while a multiple linear
regression model was applied to evaluate the impact of independent variables (socioeconomic
factors) on the dependent variable (entrepreneurial income).

4. Results:

The results indicate that various socioeconomic factors, including education, access to credit,
family support, and prior work experience, significantly influence both the likelihood of women
engaging in entrepreneurship and their income levels. Motivation was primarily driven by the need
for financial independence, desire for self-fulfillment, and the opportunity to support family
income. The analysis also highlighted that institutional support and market access play a critical
role in enabling women to sustain and grow their businesses.

5. Conclusion & Recommendations:

The study concludes that socioeconomic factors are key drivers in promoting women
entrepreneurship in Faisalabad. Targeted policy interventions such as skill development programs,
easier access to finance, mentorship opportunities, and women-friendly business regulations are
recommended to enhance entrepreneurial outcomes. Encouraging women-led enterprises through
inclusive policies can contribute significantly to economic empowerment and social equity.

Keywords: Women Entrepreneurship, Motivational Factors, Socioeconomic Opportunities,
Entrepreneurial Income, Faisalabad
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1. Introduction:

Rice is a key crop in Pakistan’s agricultural economy, supporting exports and rural livelihoods but
facing challenges due to water intensity and dependence on costly conventional energy. Solar-
powered irrigation systems (SPIS) offer a sustainable alternative by improving water efficiency,
lowering costs, and reducing environmental impacts. This study examines socioeconomic and
institutional factors affecting SPIS adoption among rice farmers in Hafizabad District, Punjab.

2. Objectives:

The objectives of this study are to identify the key factors influencing the adoption of SPIS among
rice growers; assess the constraints that limit the uptake of solar-powered technologies in
irrigation; and provide policy recommendations for promoting renewable energy solutions in
agriculture.

3. Methodology:

Primary data were collected through structured questionnaires from a sample of 102 rice growers,
selected using stratified random sampling. Descriptive statistics, cross-tabulation, and binary
logistic regression were employed to analyze the impact of various independent variables,
including education, farm size, income, finance, and institutional support, on the likelihood of
SPIS adoption.

4. Results:

The analysis revealed that farmers facing acute water shortages are significantly more inclined to
adopt SPIS. Key positive determinants of adoption include higher education levels, larger farm
holdings, and active participation in farmer associations. Conversely, the main barriers identified
were high initial installation costs, lack of affordable financing options, limited technical
knowledge, and weak extension services. Access to training and government-led awareness
campaigns also played a role in shaping perceptions and decisions around adoption of SPIS.

5. Conclusion & Recommendations:

The study concludes that while SPIS offers a viable and environmentally sound irrigation
alternative, its adoption is constrained by financial, informational, and institutional barriers. To
scale up the adoption of SPIS among rice growers, the government and development partners
should introduce targeted interventions such as interest-free loans, upfront subsidies, capacity-
building programs, and robust extension services. Strengthening farmer cooperatives and public-
private partnerships can further enhance access to technology and support services. These efforts
are crucial for mainstreaming renewable energy in Pakistan’s agriculture and ensuring long-term
sustainability in the face of climate and resource challenges.

Keywords: Solar Energy, Renewable Irrigation, Adoption Barriers, Rice Farmers, Financial
Constraints, Agricultural Innovation, Hafizabad, Pakistan
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1. Introduction:

This study examines the potential of monetary policy as an effective instrument for reducing
Pakistan’s growing public debt burden, drawing comparative insights from the experiences of
other low-income countries. It focuses on the dynamic interaction between the debt-to-GDP ratio
and major monetary policy tools, including the policy rate, inflation rate, and exchange rate. In
addition, two critical macroeconomic indicators, fiscal deficit (as a percentage of GDP) and GDP
growth, are analyzed over the period 1990-2024 to assess their combined impact on debt
sustainability and economic stability.

2. Methodology:

The analysis applies the Autoregressive Distributed Lag (ARDL) bounds testing approach to
investigate both short-run and long-run dynamics, selected due to the presence of mixed-order
integration as confirmed by the Augmented Dickey-Fuller (ADF) test. To further ensure
robustness, Granger causality tests were employed to establish causal linkages, while diagnostic
tests, including CUSUM and CUSUMSAQ, validated overall model stability and reliability of the
estimated relationships.

3. Results:

The findings indicate that inflation, GDP growth, and fiscal deficit exert a significant negative
association with Pakistan’s debt-to-GDP ratio, underscoring their role in easing debt burdens.
Among these, a well-managed and growth-oriented fiscal deficit proves particularly vital for
sustainable debt management. Conversely, exchange rate depreciation and higher policy rates are
shown to escalate debt levels, highlighting the risks of relying on such measures. Granger causality
tests further confirm unidirectional causality from inflation, GDP, and fiscal deficit toward debt
dynamics.

4. Conclusion & Recommendations:

The study concludes that ensuring Pakistan’s public debt sustainability requires a carefully
balanced policy mix that integrates both fiscal and monetary measures. Coordinated strategies
emphasizing controlled inflation, disciplined fiscal spending, and pro-growth initiatives can help
reduce debt vulnerabilities. Lessons from successful low-income countries reinforce the
importance of adopting an integrated, evidence-based framework that aligns economic
stabilization with growth objectives. Such a data-driven approach can strengthen resilience and
support long-term debt management in Pakistan’s evolving macroeconomic context.

Keywords: Monetary Policy, Debt Sustainability, ARDL Model, Fiscal-Monetary Interaction,
Pakistan Economy
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1. Introduction:

Childhood is a formative stage of life that significantly shapes individual potential and the future
development of society. However, in many developing countries, economic hardship forces
families to send their children into the labor market at an early age. This study investigates the
impact of parental socioeconomic status on the prevalence of child labor in District Faisalabad,
Pakistan. The research specifically explores the factors driving child labor, the working conditions
faced by children, and the challenges they experience in their daily lives.

2. Objectives:

The objectives of this study are to: identify socioeconomic factors of parents that lead to child
labor; examine the working conditions and problems faced by child laborers; and explore the
relationship between household income, child health, and working hours.

3. Methodology:

Primary data were collected through a structured questionnaire from a sample of 150 working
children under the age of 15, selected through random sampling. Data were analyzed using
descriptive statistics and correlation analysis to determine the relationships between parental
characteristics and child labor dynamics.

4. Results:

Findings indicate that poverty, large family size, low parental education, and illness within the
household are key drivers of child labor. Children working in workshops, hotels, and transport
hubs reported dissatisfaction with their low wages and poor working conditions. A positive
correlation was found between household income and children's working hours, while a negative
correlation was observed between child illness and hours worked. Alarmingly, a growing trend of
smoking among child laborers was also identified. Despite these hardships, a majority of the
children expressed a strong desire to pursue education, hindered only by their families' economic
constraints.

5. Conclusion & Recommendations:

The study concludes that child labor in Faisalabad is primarily driven by economic necessity and
exacerbated by a lack of education and awareness. Addressing child labor requires coordinated
efforts from both governmental and non-governmental organizations. Public awareness
campaigns, increased access to free or subsidized education, social safety nets, and vocational
training programs for parents can serve as effective measures to curb the issue. Policies should
focus on reducing poverty at the household level to ensure that children can enjoy their right to
education and a safe, healthy childhood.

Keywords: Child Labor, Parental Education, Poverty, Socioeconomic Status, Faisalabad,
Household Income
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Institutional Dynamics and Financial Inclusion: A Study of Selected Asian Economies
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1. Introduction:

Institutional quality is a crucial driver of financial inclusion, yet its role remains underexplored in
Asian economies. This study investigates how institutional and socioeconomic factors influence
financial inclusion across China, India, Singapore, Indonesia, and Malaysia. Using Global Findex
data (2012-2021), it analyzes government effectiveness, literacy, mobile penetration, GDP per
capita, and banking access in shaping financial access, usage, and service quality.

2. Objectives:

The objectives of this study are to: investigate the impact of institutional quality on financial
inclusion in selected Asian economies; assess the role of mobile technology, banking
infrastructure, and socioeconomic variables in enhancing inclusive finance; and identify policy
gaps and opportunities for institutional reform that could foster equitable financial participation.

3. Methodology:

The study uses panel data regression techniques, including the Autoregressive Distributed Lag
(ARDL) model and fixed-effects estimation. These methods are applied to time-series data sourced
from the World Bank’s Global Findex and World Development Indicators (WDI). Institutional
variables such as government effectiveness were derived from the Worldwide Governance
Indicators. Financial inclusion is measured through indicators such as account ownership, mobile
money usage, and access to formal credit.

4. Results:

The findings reveal that mobile penetration and GDP per capita have statistically significant
positive effects on financial inclusion at the 5% significance level. Access to banking services also
demonstrates a strong positive association. Interestingly, government effectiveness shows a
negative and statistically significant relationship with financial inclusion in certain contexts,
possibly due to bureaucratic inefficiencies or regulatory complexity that impede outreach. Literacy
rates have a positive but not statistically significant impact across all countries.

5. Conclusion & Recommendations:

The study underscores the context-specific nature of institutional influence on financial inclusion.
While mobile-based financial services and economic growth clearly promote inclusive finance,
the negative association with government effectiveness suggests that complex or overly centralized
governance structures may inhibit access in certain settings.

To enhance financial inclusion in Asian economies, the study recommends: Expanding digital
infrastructure and mobile banking platforms, simplifying regulatory processes to improve
institutional accessibility, and designing inclusive policies that align with local socioeconomic
realities and leverage digital innovations.

Keywords: Financial Inclusion, Institutional Quality, Mobile Penetration, Governance, Asian
Economies, ARDL, Public Policy, Inclusive Finance
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The Role of Financial Literacy in Agricultural Credit Accessibility: Evidence from
Smallholder Farmers in Punjab, Pakistan
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1. Introduction:

Agriculture remains a cornerstone of economic development, food security, and poverty
alleviation in developing countries. In Pakistan, the sector contributes significantly to GDP and
employment, with Punjab province serving as the primary agricultural hub, producing major crops
such as wheat, rice, sugarcane, and cotton. Despite the availability of formal credit mechanisms,
smallholder farmers, who dominate the agricultural landscape, often face barriers in accessing
credit. These constraints are frequently linked to low financial literacy, lack of collateral, and
limited trust in formal financial institutions. This study investigates the role of financial literacy in
determining agricultural credit accessibility among smallholder farmers in Punjab.

2. Objectives:

The objectives of this study are to: assess the financial literacy levels of smallholder farmers;
examine the relationship between financial literacy and access to agricultural credit; and identify
other socio-economic factors influencing credit uptake.

3. Methodology:

Primary data were collected from 140 farmers in three agriculturally significant districts including
Multan, Gujranwala, and Faisalabad, using stratified random sampling. A structured questionnaire
assessed financial literacy, demographic characteristics, and credit accessibility. Data analysis
involved descriptive statistics, cross-tabulation, Chi-square tests, and binary logistic regression
using SPSS (Version 25.0).

4. Results:

The results revealed that financial literacy and formal education significantly enhance access to
agricultural credit. Logistic regression indicated a positive and statistically significant effect of
financial knowledge on credit uptake, while age showed a negative association. Variables such as
land ownership, farming experience, and digital access did not exhibit significant influence. Chi-
square tests supported strong associations between education, financial awareness, and formal
credit usage.

5. Conclusion & Recommendations:

The study concludes that improving financial literacy is critical to enhancing credit accessibility
for smallholder farmers in Punjab. Policymakers, financial institutions, and agricultural extension
programs should prioritize financial education to empower rural farmers, reduce dependency on
informal lending, and promote sustainable agricultural practices. Integrating financial training into
rural development initiatives can foster economic resilience and contribute to inclusive growth in
the agricultural sector.

Keywords: Financial Literacy, Agricultural Credit, Logistic Regression, Rural Finance,
Smallholder Farmers, Punjab, Pakistan
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1. Introduction:

Agriculture, one of the oldest human activities, has evolved into a global industry. However, in
Punjab, Pakistan, farming remains deeply embedded in the cultural and social fabric of rural
communities. Many farmers in the region continue to practice conventional methods rooted in
tradition, often resisting modern agricultural innovations such as mechanization and fertilizer use.
A significant proportion of farmers are illiterate or lack formal training, and agricultural labor is
typically performed by the farmer and their family, reflecting minimal division of labor or
specialization. This study explores whether agriculture in Punjab is perceived merely as an
occupation for income generation or as a lifestyle encompassing social norms, values, and daily
practices.

2. Objectives:

The objectives of this study are to: explore the cultural and social dimensions of farming in Punjab;
determine whether agriculture is perceived as a lifestyle or an economic occupation among local
farmers; and assess how this perception influences their adoption of modern agricultural practices.

3. Methodology:

Primary data were collected from 250 farmers across various districts of Punjab through structured
questionnaires and semi-structured interviews. A mixed-methods approach was adopted, utilizing
descriptive statistics for quantitative analysis and thematic analysis for qualitative responses to
understand the lifestyle components associated with farming.

4. Results:

The findings reveal that for 85% of the farmers surveyed, agriculture is more than an occupation,
it is a way of life. Their decisions related to finance, health, nutrition, social interaction, and even
belief systems are closely intertwined with their agricultural practices. The study highlights that
this deep-rooted connection to farming as a lifestyle significantly shapes farmers’ resistance to
adopting modern farming technologies and methods.

5. Conclusion & Recommendations:

The study concludes that agriculture in Punjab remains deeply connected to farmers’ cultural
identity and traditional lifestyle. While this integration offers a strong community bond and
continuity of heritage, it also presents challenges for agricultural modernization. Policymakers
should consider this socio-cultural dimension when designing interventions. Community-based
awareness campaigns and participatory extension services can play a pivotal role in gradually
aligning traditional practices with modern farming approaches, ensuring both cultural respect and
economic progress.

Keywords: Agriculture, Lifestyle, Conventional Farming, Cultural Practices, Farmer Decision-
Making, Modernization
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1. Introduction:

Health is a fundamental asset influencing productivity and well-being, especially among industrial
workers involved in physically demanding jobs. These workers often face multiple health risks
stemming from physical, chemical, and biological exposures in occupational settings. In Pakistan's
industrial hub, Faisalabad, the choice between public and private healthcare services remains a
critical decision for factory workers. This study investigates the key socioeconomic and structural
factors influencing their healthcare preferences, particularly the inclination towards private
healthcare despite the availability of subsidized public facilities.

2. Objectives:

The objectives of this study are to: assess the socioeconomic and health status of factory workers
in Faisalabad; and identify the factors influencing the choice between public and private healthcare
services.

3. Methodology:

Primary data were gathered from a sample of 150 factory workers in Faisalabad through a
structured and pre-tested questionnaire. The study employed descriptive statistics to summarize
demographic and socioeconomic characteristics, while binary logistic regression, executed in
SPSS, was used to identify and quantify the key determinants influencing workers’ preferences for
healthcare services and facilities.

4. Results:

The binary logistic regression results demonstrated that higher income levels, better education,
dissatisfaction with the quality of public healthcare services, and greater distance from government
facilities significantly increase the probability of workers preferring private healthcare providers.
In contrast, affordability challenges and closer proximity to public hospitals were strong
determinants of continued reliance on government services. These findings highlight the dual role
of socioeconomic factors and service accessibility in shaping healthcare preferences among factory
workers.

5. Conclusion & Recommendations:

The study concludes that healthcare service utilization among factory workers is strongly
influenced by socioeconomic characteristics and quality of services. Policy makers should focus
on improving the quality of services in public healthcare facilities. Such reforms can enhance
health equity and reduce the financial burden of high treatment cost in private healthcare services
on low-income industrial laborers.

Keywords: Healthcare Access, Service Choice, Factory Workers, Socioeconomic Factors, Public
vs. Private Healthcare, Faisalabad
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1. Introduction:

As global banking systems rapidly adopt digital transformation, Pakistan’s commercial banks face
notable challenges such as outdated infrastructure, uneven technology adoption, and regulatory
bottlenecks. This study investigates the impact of digital transformation on the financial and
operational performance of commercial banks in Pakistan from 2012 to 2023. A composite Digital
Transformation Index (DTI) was developed, incorporating indicators such as digital channel usage,
investment in emerging technologies, and service innovation.

2. Objectives:

The objectives of this research are to: construct a Digital Transformation Index (DTI) for Pakistani
commercial banks; evaluate the impact of digital transformation on bank profitability (measured
by ROA) and operational efficiency (measured by CIR); and assess the strategic implications of
digital adoption in the banking sector.

3. Methodology:

The study uses panel data from 2012-2023 and applies Pooled OLS, Fixed Effects, and Random
Effects models. The Hausman test was used for model selection. Heteroskedasticity and
autocorrelation were addressed through cluster-robust and panel-corrected standard errors.

4. Results:

Digital transformation showed no significant impact on profitability under the Fixed Effects
model. However, under panel-corrected standard errors, the relationship turned negative and
statistically significant at the 1% level, indicating that early-stage digital adoption may reduce
profitability due to high implementation costs. Conversely, the effect of digital transformation on
operational efficiency (CIR) was positive and significant at the 5% level, suggesting long-term
efficiency gains. The explanatory power of the models was strong, with R? values of 67.5% for
ROA and 64.6% for CIR.

5. Conclusion & Recommendations:

The findings suggest that while digital transformation may not immediately boost profitability, it
enhances operational efficiency over time. Digital initiatives should be viewed as long-term
strategic investments rather than short-term profit drivers. Banks are advised to align digital
strategies with efficiency goals, while regulatory authorities should facilitate tailored, scalable
support for digital adoption. This approach is vital to strengthen the resilience, competitiveness,
and sustainability of Pakistan’s banking sector.

Keywords: Digital Transformation, Commercial Banks, Banking Performance, Return on Assets
(ROA), Cost-to-Income Ratio (CIR), Panel Data Analysis, Pakistan
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1. Introduction:

The rapid expansion of digital banking in Pakistan has enhanced customer convenience but also
raised significant concerns regarding cybersecurity. Despite increased institutional investment in
encryption, fraud detection, and secure platforms, user adoption remains inconsistent. Incidents of
cyber fraud limited public awareness, and a lack of trust in digital infrastructure contribute to user
hesitancy. This study investigates how institutional cybersecurity practices and customer
awareness influence trust, satisfaction, and retention in online banking, with perceived security
and perceived reliability as mediating variables.

2. Objectives:

The objectives of this study are to: examine the impact of cybersecurity practices and user
awareness on trust and satisfaction; evaluate the mediating role of perceived security and reliability
in shaping customer outcomes; provide recommendations for enhancing digital banking adoption
in Pakistan.

3. Methodology:

Grounded in Protection Motivation Theory and trust-based models, this study adopts a
quantitative, cross-sectional design. Primary data were collected from 210 purposively selected
online banking users across major Pakistani cities who had recent digital banking experience and
basic cybersecurity knowledge. Analysis was conducted using descriptive statistics, correlation,
regression, and mediation testing through Partial Least Squares Structural Equation Modeling
(PLS-SEM).

4. Results:

The findings reveal that both institutional cybersecurity measures and user awareness significantly
enhance perceived security and reliability, which in turn positively influence trust, satisfaction,
and long-term usage intentions. Mediation analysis confirmed that perceived security and
reliability are key pathways linking cybersecurity efforts to customer outcomes. Qualitative
feedback also revealed persistent concerns over app vulnerabilities, lack of transparency, and weak
communication on security protocols.

5. Conclusion & Recommendations:

Cybersecurity in online banking must extend beyond technical controls to include transparent
communication, user education, and trust-building initiatives. The study underscores the need for
banks and policymakers to adopt a dual strategy that addresses both infrastructural security and
psychological factors to foster stronger customer relationships and support sustainable digital
banking growth in Pakistan.

Keywords: Customer Trust, Customer Satisfaction, Online Banking, Perceived Security,
Perceived Reliability
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Identifying Constraints, Enablers, and Opportunities for Women’s Entrepreneurship in

the Chickpea Sector of Punjab, Pakistan
Rabia Javed"”, Burhan Ahmad', Abdul Ghafoor', Muhammad Amjed Igbal® & Asif Magbool'
Institute of Business Management Sciences, University of Agriculture Faisalabad, Pakistan
?Institute of Agricultural and Resource Economics, University of Agriculture Faisalabad, Pakistan
* rabiajavedramay@gmail.com

1. Introduction:

Women’s entrepreneurship in agriculture is central to rural development, food security, and
inclusive growth. In Punjab, which produces over 80% of Pakistan’s chickpeas, the value chain is
underdeveloped and gender imbalanced. Women, nearly half of the labor force, face a 20-30%
productivity gap due to limited access to resources and decision-making. Despite contributing 12—
15 hours daily, their entrepreneurial roles remain constrained. This study examines constraints and
opportunities in chickpea-based agribusinesses.

2. Objectives:

The objectives of this research are to: identify the socio-economic, cultural, and institutional
barriers limiting women’s entrepreneurial participation; examine the enablers that facilitate their
involvement in chickpea-related enterprises; suggest targeted interventions and policy
recommendations for enhancing women'’s roles in the chickpea value chain.

3. Methodology:

A quantitative research design was adopted. Data were collected from 200 women involved in
chickpea production and processing in Bhakkar and Chakwal districts using a pre-tested structured
questionnaire. A snowball sampling method was employed. Descriptive statistics were computed
using SPSS, and Partial Least Squares Structural Equation Modeling (PLS-SEM) was used to test
the conceptual framework and study hypotheses.

4. Results:

Findings reveal that access to productive resources, education, and decision-making autonomy
significantly and positively influence women’s entrepreneurial engagement in the chickpea sector
(p < 0.05). In contrast, institutional inefficiencies and deep-rooted socio-cultural norms pose
significant barriers to their active participation. Moreover, lack of market access, limited financial
services, and inadequate training infrastructure were also cited as critical impediments.

5. Conclusion & Recommendations:

To promote gender equity and economic inclusion in the chickpea value chain, there is a pressing
need for gender-sensitive policies, improved institutional support, and capacity-building initiatives
tailored to women’s needs. Enhancing access to credit, training, technology, and market linkages
will be vital to unlocking the full potential of women entrepreneurs in the agricultural sector. These
findings offer practical insights for policymakers, development agencies, and stakeholders aiming
to foster inclusive agribusiness ecosystems in Pakistan.

Keywords: Women’s Entrepreneurship, Chickpea Value Chain, Gender Constraints, Access to
Resources, Institutional Support, PLS-SEM
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The Role of Women’s Empowerment in Shaping Child Nutrition and Obesity Outcomes: A

Global Review
Amina Alamgir"* & Tusawur Iftikhar Ahmed!
'Department of Economics, The Islamia University of Bahawalpur, Pahawalpur, Pakistan

* aminaalamgir786(@gmail.com

1. Introduction:

The intersection of women’s empowerment and child nutrition, spanning undernutrition and
obesity, has gained global importance in public health and development. This review synthesizes
evidence from 30+ studies (2017-2025) across Africa, Asia, Latin America, and high-income
countries. Findings consistently link empowerment—through education, decision-making power,
autonomy, and social agency—to improved child outcomes. Empowered women enhance food
security, dietary diversity, and feeding practices, while disempowerment, marked by low education
or restricted mobility, correlates with stunting, wasting, and poor nutrition.

2. Objectives:

This study reviews global evidence on links between women’s empowerment and child nutrition,
identifies key economic, social, and educational dimensions influencing obesity and
undernutrition, examines family-centered interventions shaping outcomes, and provides insights
to inform gender-responsive nutrition and health policies.

3. Methodology

This thematic literature review synthesizes peer-reviewed studies published between 2017 and
2025. Searches in PubMed, Scopus, and JSTOR used keywords such as “women’s empowerment,”
“child nutrition,” “maternal autonomy,” and “childhood obesity.” Studies were chosen for rigor,
diversity, and relevance to empowerment-health pathways. Findings were interpreted using
frameworks including the Women’s Empowerment in Agriculture Index (WEAI), the SWPER
Index, and Household Bargaining Theory.

4. Results:

Across diverse contexts, women’s empowerment was strongly linked to improved child nutrition
outcomes. In high- and middle-income countries such as the U.S. and Indonesia, family-centered
interventions including parental education, counseling, and lifestyle changes helped reduce
childhood obesity. Yet, structural factors like poverty, cultural norms, urbanization, and weak
health infrastructure moderated these effects. In urban Ethiopia, the coexistence of overweight
mothers and undernourished children illustrated the complex “double burden” of malnutrition.

5. Conclusion & Recommendations:

This review highlights maternal empowerment as a critical determinant of child health and
nutrition, yet empowerment alone is insufficient without enabling socio-economic and institutional
support. Tackling both malnutrition and obesity requires multisectoral strategies, including
gender-sensitive health programs, investment in maternal education, and integrating
empowerment metrics into nutrition policies. Women must be prioritized as central agents of
nutritional equity.

Keywords: Women’s Empowerment, Child Nutrition, Childhood Obesity, Maternal Autonomy,
Family Health Interventions, Gender Policy
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1. Introduction:

Indonesia’s coastal poverty persists despite marine wealth. Seaweed cultivation offers sustainable
livelihoods. This study examines how integrating Islamic economic principles can advance
poverty alleviation, ecological sustainability, and social justice through seaweed-based community
development.

2. Objectives:

The objectives of this research are to: assess the potential of seaweed cultivation in alleviating
poverty in Indonesia’s coastal regions; analyze the relevance and application of Islamic principles
in guiding seaweed-based economic development; and identify challenges and strategic pathways
for integrating Islamic values into coastal resource management

3. Methodology:

This study adopts a qualitative design using secondary sources, including literature, policy
documents from governmental and Islamic institutions, and regional case studies. Data from
Southeast and East Indonesia were thematically analyzed within Islamic ethical frameworks.

4. Results:

Coastal communities face intertwined challenges: climate-sensitive livelihoods, income
instability, and limited alternatives. Farmers struggle with inadequate credit, technology, and
transparent markets, while middlemen dominance and environmental degradation reduce yields.
Islamic financial tools (zakat, waqf, sharia microfinance) remain underutilized. Strategic solutions
include integrating Islamic finance, halal-certified value chains, ethical governance, public
partnerships, and religious education promoting sustainability.

5. Conclusion & Recommendations:

Islamic-based seaweed development offers a culturally rooted, economically viable pathway to
alleviate poverty in Indonesia’s coastal regions. Aligning with Islamic ethics, it promotes
inclusiveness, sustainability, and resilience. Institutionalizing Islamic finance, strengthening
market linkages, and fostering multi-sectoral partnerships can advance livelihoods, ethical
governance, and a sustainable blue economy.

Keywords: Seaweed, Poverty Alleviation, Islamic Economics, Coastal Communities, Blue
Economy, Indonesia
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1. Introduction:

The human gut hosts a highly diverse and complex microbial community essential for maintaining
physiological homeostasis, immune regulation, and metabolic functions. This microbiota
comprises bacteria, archaea, viruses, and eukaryotes, and its composition is influenced by factors
such as age, diet, genetics, and environmental exposures. Although extensive global research has
been conducted on gut microbiome diversity and function, the microbiota of the Pakistani
population remains largely unexplored. Given the distinct regional dietary patterns and cultural
practices, understanding the gut microbiome in this context is vital for developing population-
specific health strategies.

2. Objectives:

This study aimed to characterize both the structural (taxonomic) and functional profiles of the gut
microbiota in healthy Pakistani individuals using whole-metagenome shotgun sequencing. By
doing so, it seeks to fill a critical knowledge gap in microbiome research specific to South Asian
populations.

3. Methodology:

Fecal samples were collected from healthy adult volunteers across different regions of Pakistan.
DNA was extracted and subjected to high-throughput whole-metagenome sequencing.
Bioinformatics analyses, including taxonomic classification (down to species level) and functional
annotation, were performed using state-of-the-art culture-independent tools and databases such as
MetaPhlAn and HUMAnNN.

4. Results:

The healthy Pakistani donor gut microbiome revealed unique taxonomic signatures potentially
including a higher abundance of specific anaerobic bacterial taxa shaped by local dietary staples
such as lentils, spices, and fermented foods. Functionally, distinct metabolic pathways related to
carbohydrate fermentation, vitamin synthesis, and immune modulation were present, differing
significantly from Western microbiome profiles.

5. Conclusion & Recommendations:

This was the first comprehensive study to profile the metagenomic landscape of the healthy
Pakistani gut microbiome. The findings advanced our understanding of microbiome-host
interactions in this population and could guide the development of personalized nutrition, targeted
probiotic therapies, and population-specific health interventions. Moreover, the study contributes
valuable data to global microbiome repositories, fostering inclusive microbiome science and future
comparative research.

Keywords: Gut Microbiome, Metagenomics, Functional Insights, Taxonomic Profiling, Pakistani
Population
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1. Introduction:

Happiness or subjective well-being plays a vital role in enhancing individual productivity and
broader economic growth. Multiple factors influence happiness, with income and wealth
recognized as key economic contributors. In recent years, social media usage has significantly
increased in Pakistan, particularly among students. While social media platforms offer
connectivity and entertainment, excessive use may contribute to addiction and impact mental well-
being, thereby affecting happiness.

2. Objectives:

This study seeks to examine how income levels, household wealth, and patterns of social media
usage collectively influence the happiness, overall life satisfaction, and psychological well-being
of university students in Vehari District.

3. Methodology:

The research was conducted among students from three institutions: COMSATS University
Islamabad (Vehari Campus), University of Education Vehari Campus, and Bahauddin Zakariya
University Sub-Campus Vehari. A total of 360 students (120 from each institution) were selected
using a structured questionnaire. A binary logit regression model was employed to analyze the
impact of selected variables on students’ subjective well-being.

4. Results:

The analysis revealed a significant negative association between social media usage and student
happiness, suggesting that excessive screen time diminishes overall well-being. A similar negative
relationship was observed between pocket money and happiness, indicating financial allowances
alone do not guarantee life satisfaction. Conversely, both low- and high-income students reported
statistically significant positive associations with life satisfaction, highlighting that determinants
beyond income strongly shape perceived happiness.

5. Conclusion & Recommendations:

The study underscores the complex role of economic resources and digital behaviors in influencing
students’ happiness. It recommends targeted awareness campaigns and counseling services within
educational institutions to encourage responsible social media use, foster resilience, and help
students recognize the importance of non-material dimensions of well-being.

Keywords: Subjective Well-being, Life Satisfaction, Income, Wealth, Social Media Use,
University Students
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1. Introduction:

Sustainable management of water and nutrients is critical for ensuring crop productivity,
maintaining soil fertility, and reducing environmental degradation. Climate change intensifies
challenges by altering water availability and nutrient cycles. Emerging innovations such as
nanomaterials, Al-based decision-support tools, IoT-enabled irrigation, and biochar offer
promising solutions to optimize input use and minimize losses. When combined with integrated
nutrient management, hydroponics, aquaponics, and conservation agriculture, these approaches
strengthen resilience, enhance soil health, and contribute to long-term food security and
environmental sustainability.

2. Objectives:

The objectives of this study are to: explore sustainable practices and emerging technologies for
water and nutrient management in agriculture; assess the impact of Al, nanomaterials, and
integrated nutrient management on soil health and crop productivity; and highlight the relevance
of adaptive strategies in the context of climate change and site-specific variability.

3. Methodology:

This study follows a comprehensive literature review methodology, synthesizing findings from
peer-reviewed research articles, experimental field trials, and meta-analyses. Comparative analysis
was conducted across multiple cropping systems and ecological zones, with a focus on water-
nutrient dynamics, input-use efficiency, and emerging technology applications.

4. Results:

Evidence suggests that combining smart irrigation systems with optimized nutrient application
significantly improves water-use efficiency and yield. Nanomaterials enhance nutrient absorption,
while Al tools increase precision in input delivery. INM practices foster microbial health and long-
term fertility. Controlled environments like DRAPS minimize nutrient imbalances and maximize
output. Conservation practices reduce greenhouse gas emissions and increase carbon retention.

5. Conclusion & Recommendations:

A systems-based, site-specific approach is essential for achieving sustainable nutrient and water
management. Blending traditional conservation methods with advanced tools such as Al and
nanotechnology can optimize resource use, reduce environmental impacts, and ensure long-term
food security. Future policy should promote interdisciplinary research and farmer-accessible
innovations aligned with Sustainable Development Goals (SDGs).

Keywords: Water-Nutrient Management, Nanomaterials, Integrated Nutrient Management
(INM), Climate Change, Decoupled Recirculating Aquaponics System (DRAPS), Artificial
Intelligence, Conservation Agriculture
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1. Introduction:

In an era of information overload, investor attention has emerged as a vital behavioral factor
influencing financial markets. Macroeconomic attention, public concern or interest in economic
conditions, can signal shifts in expectations and thus impact asset prices. This study explores the
dynamic relationship between macroeconomic attention, oil price volatility, and stock market
returns in South Asian economies over the period 1994-2024.

2. Objectives:

This research investigates how the Macroeconomic Attention Index (MAI), derived from digital
search data, influences oil price volatility and stock market returns. It also evaluates whether such
an index provides robust predictive signals for economic and financial trends in South Asia.

3. Methodology:

The MAI was constructed using Google Trends data, following Fisher’s (2022) methodology. Both
Principal Component Analysis (PCA) and Generalized Dynamic Principal Component Analysis
(GDPCA) were applied to extract latent attention factors. A Vector Autoregressive (VAR) model
was employed to assess causal and dynamic relationships between MAI, oil prices, and stock
market indicators. Robustness was validated by comparing Google Trends-derived MAI with
conventional macroeconomic indicators.

4. Results:

The analysis reveals that MAI is a self-sustaining variable, influenced significantly by oil price
fluctuations and stock market behavior. The VAR model confirms that spikes in macroeconomic
attention preceded increased oil price volatility and affect short-term stock market returns. Cross-
validation with secondary macroeconomic data supports the reliability of MAI as a meaningful
indicator for financial market movements in South Asia.

5. Conclusion & Recommendations:

This study highlights the potential of integrating digital attention metrics into traditional macro-
financial analysis. Policymakers and investors in South Asian economies should monitor digital
macroeconomic attention indicators alongside inflation, exchange rates, and policy
announcements for better forecasting and risk management. Future research could extend this
model to agricultural commodity markets to assess the broader relevance of attention-based
analytics in economic forecasting.

Keywords: Macroeconomic Attention Index, Oil Price Volatility, Stock Market Returns, Google
Trends, PCA, VAR Model, South Asia
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1. Introduction:

The global transition toward smart living technologies is reshaping household practices by
enhancing convenience, energy efficiency, and security. However, in developing economies like
Pakistan, widespread adoption faces obstacles, including infrastructural limitations, affordability
constraints, and behavioral resistance. Investigating user intentions and adoption drivers is
essential for fostering inclusive, equitable, and sustainable digital transformation across diverse
socio-economic groups.

2. Objectives:

This study examines the behavioral intention to adopt smart home technologies in Pakistan, an
emerging market experiencing rapid digitalization. Despite growing interest, the adoption of such
technologies remains underexplored, highlighting significant research and policy relevance.

3. Methodology:

Adopting the Unified Theory of Acceptance and Use of Technology 2 (UTAUT2) framework, this
study conducted a cross-sectional survey of 732 respondents. Principal Component Analysis
(PCA) was employed to derive composite indices, and heteroskedasticity-robust Ordinary Least
Squares (OLS) regression was applied to identify key behavioral, social, and contextual predictors
of smart home technology adoption.

4. Results:

The findings indicate that performance expectancy, social influence, facilitating conditions,
hedonic motivation, price value, and habit are strong determinants of adoption intention for smart
home technologies. Interestingly, effort expectancy proved statistically insignificant, suggesting
usability is not a major barrier in Pakistan, diverging from global evidence. Demographic analysis
shows higher adoption intent among youth (1625 years), with income and smart device ownership
marginally significant. Gender, geographic region, and rural-urban location exhibited no
meaningful effects.

5. Conclusion & Recommendations:

These results question the universal applicability of established technology acceptance models,
emphasizing the importance of tailoring frameworks to local realities in emerging markets. The
study provides actionable guidance for policymakers, developers, and marketers seeking to expand
smart home adoption beyond affluent urban segments, promoting inclusive digital transformation
and equitable technological access.

Keywords: Smart Home Adoption, UTAUT2, Behavioral Intention, Technology Acceptance,
Pakistan, Principal Component Analysis
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1. Introduction:

Pakistan’s agriculture faces climate stress, resource depletion, and fragmented supply chains,
while traditional planning tools fail to capture system complexity. Agent-Based Modeling (ABM)
simulates farmer—market—institution interactions, offering insights on feedback, adaptation, and
uncertainty. Despite global use, ABM remains underutilized in Pakistan’s policy design.

2. Objectives:

The study aims to: demonstrate the potential of Agent-Based Modeling in addressing complex
agricultural and environmental challenges in Pakistan; propose a conceptual ABM framework for
simulating smallholder decision-making under climate and market uncertainties; identify potential
applications of ABM in irrigation policy, subsidy reform, technology adoption, and food security
analysis; and encourage interdisciplinary collaboration and capacity-building for ABM in
agricultural research.

3. Methodology:

This is a conceptual and methodological paper drawing upon interdisciplinary literature from
agricultural economics, systems modeling, behavioral science, and computational simulation. The
proposed framework outlines the core components of an agricultural ABM: agent typologies (e.g.,
risk-averse vs. innovative farmers), environment (climate shocks, market prices), institutional
settings (subsidies, information access), and decision rules. Illustrative case applications and
international examples are reviewed to support model feasibility.

4. Results (Expected/Conceptual):

Preliminary insights suggest that ABM can uncover non-linear policy outcomes, heterogeneous
adoption rates of technologies, and unintended system-wide feedbacks, insights often missed by
conventional models. Potential scenarios include differentiated impacts of irrigation policies
across farm sizes, or how market shocks cascade through local food systems via agent interactions.
The framework illustrates how ABM can guide more responsive, inclusive, and data-driven policy
design.

5. Conclusion & Recommendations:

ABM represents a promising tool to enhance evidence-based policymaking and adaptive resource
management in Pakistan’s agriculture. To unlock its full potential, the study recommends (i)
building interdisciplinary research teams, (ii) investing in training programs for simulation
modeling, and (iii) developing open-access ABM platforms tailored to local agri-ecological and
socio-economic contexts. Embracing complexity-based methods like ABM will strengthen
Pakistan’s capacity to build climate resilience, promote equity, and achieve sustainable
development goals.

Keywords: Agent-Based Modeling, Complex Systems, Agricultural Policy, Interdisciplinary
Methods, Climate Resilience
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1. Introduction:

Traditional poverty assessments in Pakistan have primarily relied on income-based indicators such
as household earnings, consumption, and expenditures. However, such monetary metrics often fail
to capture the broader, non-financial dimensions of poverty that reflect household well-being and
deprivation. Recent advancements in poverty literature advocate for a multidimensional approach,
which accounts for various aspects of living standards beyond mere financial capacity. This study
applies the multidimensional poverty index (MPI) framework to assess the extent and determinants
of poverty in the urban and peri-urban areas of Faisalabad, Pakistan.

2. Objectives:

The study aims to: measure the incidence of multidimensional poverty in urban and peri-urban
areas of Faisalabad; and identify key socio-economic factors influencing multidimensional poverty
in these regions.

3. Methodology:

Primary data were collected from 160 households using a stratified random sampling technique to
ensure balanced representation from both urban and peri-urban zones. A Poisson regression model
was employed to identify significant determinants of multidimensional poverty. The
multidimensional index included indicators such as education, housing conditions, access to clean
drinking water, income levels, and asset ownership.

4. Results:

Findings revealed that 68% of households in peri-urban areas were classified as
multidimensionally poor, compared to 39% in urban areas. Key factors that significantly reduced
poverty levels included higher education, household income, and ownership of rural assets. In
contrast, larger family size, low educational attainment, inadequate housing, lack of access to clean
drinking water, and absence of urban assets were positively associated with higher poverty scores.

5. Conclusion & Recommendations:

This study confirms that poverty in Faisalabad’s peri-urban and urban regions is multidimensional
in nature, extending beyond income deprivation. To effectively combat poverty, policy measures
must focus on improving education, housing infrastructure, and access to clean water, while
facilitating asset ownership among low-income households. Additionally, targeted interventions
are needed in peri-urban areas where poverty levels are markedly higher. Integrating
multidimensional indicators into national poverty assessments can lead to more comprehensive
and equitable policy responses.

Keywords: Multidimensional Poverty, Marginality, Poisson Regression, Living Standards, Peri-
Urban Areas, Pakistan
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1. Introduction:

Agriculture supports nearly 70% of Pakistan’s population, yet soil degradation, nutrient depletion,
and poor fertilizer practices constrain wheat productivity. This study evaluates basal, foliar, and
combined NPK applications to assess their effects on wheat growth, physiology, yield, nutrient
uptake, and economic returns under local conditions.

2. Objectives:

To determine the most effective method and timing of NPK fertilizer application (basal, foliar, or
combined) for improving wheat productivity, nutrient uptake, and profitability.

3. Methodology:

A field experiment was conducted using a randomized complete block design (RCBD) with four
treatments: TO (control; basal application only), T1 (basal + foliar at tillering, spiking, and
milking), T2 (foliar only at tillering, spiking, and milking), and T3 (foliar at tillering and milking).
Basal fertilizers were applied at recommended rates, while foliar applications were tailored to crop
growth stages. Each treatment was replicated three times. Growth, physiological, yield-related
traits, and nutrient concentrations (N, P, K) were measured, along with an economic cost—benefit
analysis.

4. Results:

The combined basal + foliar application (T1) outperformed other treatments, with plant height
(52.5 cm), dry matter (155.5 g), and relative water content (65%) significantly higher than the
control. Grain yield rose 142% (25.5 g vs. 10.6 g). Nutrient concentrations (N, P, K) were
maximized under T1, which also delivered the highest economic returns (USD 102; BCR 1.34).

5. Conclusion & Recommendations:

The study demonstrates that integrating basal and foliar NPK application at critical wheat growth
stages significantly improves growth, physiology, yield, nutrient uptake, and profitability
compared to basal application alone. Foliar feeding complements basal fertilization by addressing
mid-season nutrient demands and mitigating soil nutrient limitations. Farmers should adopt a
combined strategy to maximize wheat productivity and profitability, while policymakers should
promote integrated nutrient management for sustainable food security.

Keywords: Wheat Productivity, Foliar Fertilization, Basal Fertilization, NPK Management,
Benefit-Cost Ratio (BCR)

186


mailto:mnadeem@gudgk.edu.pk

SELCUK
UNIVERSITY

uuuuuuuuuuuuuu

Digitalization and Employment in South Asia: A Panel Data Analysis of ICT-Driven
Growth
Mubasher Ali"" & Maria Idrees'
!The University of Lahore, Lahore, Pakistan
* mubasher.ali@econ.uol.edu.pk

1. Introduction:

This study explores the relationship between digitalization and employment in South Asian
countries, addressing a critical gap in understanding how digital technologies impact labor markets
in developing economies. As the region undergoes rapid digital transformation, it becomes
essential to assess how information and communication technologies (ICTs) influence job creation
and employment structures.

2. Objectives:

The objectives of this study are to: construct a composite digitalization index for South Asian
countries using ICT indicators; empirically analyze the impact of digitalization on employment
using panel data; and identify key economic and policy-related variables influencing labor market
outcomes in the digital age.

3. Methodology:

The study utilizes annual panel data from 2000 to 2022 for selected South Asian countries, sourced
from the World Bank and International Labour Organization databases. A digitalization index was
developed using Principal Component Analysis (PCA), incorporating four key ICT indicators:
mobile cellular subscriptions, fixed broadband subscriptions, fixed telephone subscriptions, and
internet usage. The Prais-Winsten regression model, corrected for autocorrelation, was employed
after conducting a Hausman test to select between fixed and random effects. Control variables
included GDP growth, education level, interest rates, and inflation.

4. Results:

The regression results indicate a statistically significant positive relationship between
digitalization and employment (coefficient = 0.8656, p < 0.001), suggesting that increased ICT
penetration drives job creation. Education also had a positive and significant effect on
employment, reinforcing the role of human capital in digital labor markets. However, GDP growth,
interest rate, and inflation did not exhibit statistically significant direct impacts on employment in
the model.

5. Conclusion & Recommendations:

The findings underscore digitalization as a key enabler of employment growth in South Asia.
Policymakers should therefore prioritize investments in digital infrastructure and foster digital
skills training, particularly for youth and underserved communities. A focus on inclusive digital
transformation will help mitigate risks of inequality and job displacement. Future research could
explore sector-specific impacts and potential gender-differentiated outcomes of digital growth in
labor markets.

Keywords: Digitalization, Employment, ICT, South Asia, Panel Data, Principal Component
Analysis (PCA), Labor Markets
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Biological Evaluation of Citrus sinensis Peel Essential Oil
Rabeea Muzaffar', Rafia Rehman'* & Waqar Azeem!
'Department of Biological Sciences, National University of Medical Sciences, Rawalpindi, , Pakistan

* rafia.rehman@numspak.edu.pk

1. Introduction:

Phytochemicals derived from plants are abundant in bioactive compounds that exhibit
antimicrobial, antioxidant, antifungal, and anti-inflammatory activities, making them valuable for
food, pharmaceutical, and cosmetic applications. Citrus fruits, particularly Citrus sinensis (sweet
orange), are an important source of essential oils rich in limonene and other active constituents,
offering significant therapeutic potential while also serving diverse industrial roles in flavoring,
preservation, and natural health-promoting formulations.

2. Objectives:
This study aimed to extract essential oil from the peels of Citrus sinensis and evaluate its biological
activity, including antioxidant, antibacterial, and hemolytic effects.

3. Methodology:

Fresh Citrus sinensis peels were procured from a local market, carefully cleaned, and subjected to
hydro distillation for essential oil extraction. The resulting oil was analyzed through Gas
Chromatography—Mass Spectrometry (GC-MS) to determine its chemical composition. Biological
activities, including antibacterial, hemolytic, and antioxidant potential, were systematically
evaluated using standardized and previously validated protocols.

4. Results:

The essential oil yield was recorded at 0.44% (w/v), with minor variations influenced by factors
such as extraction technique, climatic conditions, geographical origin, and soil characteristics. Gas
Chromatography—Mass Spectrometry (GC-MS) analysis revealed a diverse profile of bioactive
constituents. Functionally, the oil demonstrated strong antibacterial activity, moderate antioxidant
capacity, and minimal hemolytic effects, highlighting its promising safety profile and potential
application as an effective bioactive and therapeutic agent.

5. Conclusion & Recommendations:

The findings suggest that essential oil extracted from Citrus sinensis peels exhibits significant
bioactive properties, positioning it as a safe, natural alternative for applications in food
preservation, pharmaceutical formulations, and cosmetic industries. Its antibacterial and
antioxidant potential supports multifunctional utility, while low hemolytic activity underscores
safety. Further in-depth research is recommended to optimize formulations, evaluate long-term
stability, and validate efficacy under real-world industrial and clinical conditions.

Keywords: Citrus Sinensis, Essential Oil, GC-MS, Peel Waste, Bioactives, Antioxidant,
Antibacterial
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Role of Decent Work in Female Labor Force Participation in the Private Sector of Punjab
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1. Introduction:

Traditionally, men have been the primary financial decision-makers in Pakistani households.
However, evolving socio-economic dynamics have gradually increased women's involvement in
financial and labor market activities, though their overall labor force participation remains low.
The concept of “decent work,” as promoted by the International Labour Organization (ILO), is
considered critical to supporting and enhancing female labor market engagement. This study
investigates the role of decent work conditions in shaping female labor force participation within
the private sector in Punjab, Pakistan.

2. Objectives:

The objectives of this study are to: examine how various indicators of decent work influence
women's participation in the labor force; and identify key socio-demographic and workplace
factors affecting female employment in the private sector.

3. Methodology:

The study is based on primary data collected from 150 female respondents employed in the private
sector in Punjab. A structured questionnaire was used to gather information on workplace
conditions and socio-demographic factors. Descriptive statistics were used for initial analysis,
followed by binary logistic regression to identify significant predictors of female labor force
participation.

4. Results:

The results show that family type, the gender of the household head, and the number of working
family members positively influence women's labor force participation. Among the decent work
indicators, safe working conditions, sufficient rest and free time, and recognition and respect in
the workplace were positively associated with continued employment. Conversely, job insecurity
and workplace health risks were negatively associated with female participation. These findings
highlight the importance of a supportive and secure working environment in encouraging women
to join and remain in the workforce.

5. Conclusion & Recommendations:

The study concludes that decent work significantly contributes to enhancing female labor force
participation in Punjab’s private sector. Policies that ensure safe, respectful, and secure working
conditions are essential to promoting gender-inclusive economic growth. Policymakers should
prioritize the implementation of labor standards that align with the ILO's decent work agenda, with
specific focus on gender equity and workplace safety, to facilitate higher and sustained
participation of women in the labor market.

Keywords: Labor Force Participation, Decent Work, Female Employment, Private Sector, Gender
Equity, Punjab
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The Role of Psychological Resilience in Relation to Eco-Anxiety and Procreation Anxiety in
Young Adults
Tehreem Asif’* & Saima Majeed'
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1. Introduction:

Escalating ecological degradation has contributed to growing psychological distress among young
adults, often manifesting as eco-anxiety and reproductive hesitation. This study investigates the
relationship between eco-anxiety and procreation anxiety in young adults aged 18-24, while
examining the potential mediating role of psychological resilience. Grounded in Future Anxiety
Theory and Cognitive Appraisal Theory, the research adopts an interdisciplinary lens to explore
how environmental concerns influence critical life decisions.

2. Objectives:

To examine the correlation between eco-anxiety and procreation anxiety in young adults, and to
assess whether psychological resilience mediates this relationship.

3. Methodology:

A quantitative, cross-sectional research design was employed to explore the relationships among
eco-anxiety, resilience, and reproductive concerns related to climate change. A sample of 385
young adults was recruited from both public and private higher education institutions in Lahore.
Participants completed three validated instruments: the Hogg Eco-Anxiety Scale (HEAS-13), the
Connor-Davidson Resilience Scale (CD-RISC-10), and the Climate Change Related Reproductive
Concerns Scale (CCRCS). Data analysis involved correlational analysis, hierarchical regression,
and mediation analysis using the PROCESS Macro in SPSS. In addition to psychological variables,
demographic factors such as gender and socioeconomic status were also examined to better
understand their influence on the studied outcomes.

4. Results:

Findings revealed a significant positive correlation between all subscales of eco-anxiety and
procreation anxiety. However, psychological resilience showed no significant association with
either eco-anxiety or procreation anxiety and did not mediate the relationship between the two.
Gender and socioeconomic differences were explored but did not yield strong moderating effects.
These results challenge assumptions about resilience as a buffer against climate-related anxieties.

5. Conclusion & Recommendations:

This study highlights the emotional burden of climate change on youth, particularly in relation to
reproductive decision-making. While eco-anxiety strongly predicts procreation anxiety,
psychological resilience may not serve as a protective factor in this context. These findings
underscore the need for culturally relevant mental health interventions and further interdisciplinary
research to address the emotional dimensions of climate change in vulnerable populations.
Policymakers and educators should consider integrating climate-related emotional education and
support systems in youth-focused programs.

Keywords: Eco-anxiety, Procreation Anxiety, Psychological Resilience, Young Adults, Climate
Psychology
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1. Introduction:

With the rapid advancement of industrialization and technology, electronic media, including
internet-based platforms, radio, and television, has become widely accessible. Electronic media
acts as a double-edged sword, influencing dietary patterns and physical activity in both positive
and negative ways. This study investigates the relationship between electronic media usage and
dietary behaviors among young adults aged 20 to 30 years.

2. Objectives:

The objectives of this study are to: analyze the duration and nature of electronic media use among
young adults; and examine how electronic media influences dietary choices, physical activity, and
anthropometric indicators such as BMI and waist-to-hip ratio.

3. Methodology:

A mixed-methods approach was employed, including a digital survey and face-to-face interviews.
A total of 400 participants aged 20-30 years were randomly selected across Punjab. From this
group, 200 participants from Faisalabad were selected using convenience sampling for
anthropometric assessments. Data were collected via a structured questionnaire comprising
sections on sociodemographic information, anthropometric measurements, dietary patterns, and
physical activity levels. Chi-square tests were used for statistical analysis.

4. Results:

Findings showed a statistically significant association between electronic media usage and waist-
to-hip ratio (p = 0.002) and BMI (p = 0.009). Among females, 76% reported that their dietary
patterns were influenced by electronic media. Audiovisual content on food had a strong impact on
food choices, with a significant association (p = 0.006). Additionally, behavior change campaigns
via media showed a notable effect (p = 0.019). A significant relationship was also observed
between media advertisements and consumer choices, such as the type of milk purchased (p =
0.005).

5. Conclusion & Recommendations:

The study highlights the profound influence of electronic media on young adults' dietary choices
and body composition. There is an urgent need for the ethical regulation of food- and nutrition-
related content on electronic media. Policies should be formulated to promote accurate, health-
promoting messages and to mitigate the negative impact of misleading advertisements.

Keywords: Dietary Habits, Electronic Media, Social Media, Youth, Behavior Change,
Anthropometry
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Rafia Rehman'>*, Rabeea Muzaffar!, Waqar Hassan', Joham Sarfaraz Ali', Muhammad Shahid?
'Biological Sciences, National University of Medical Sciences, Rawalpindi, Pakistan
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1. Introduction:

Mentha arvensis (family: Lamiaceae) is a perennial, aromatic herb traditionally valued for its
diverse therapeutic properties, including digestive, analgesic, and antimicrobial uses. In recent
years, the plant has gained increasing scientific attention due to its essential oil (EO), which
contains a rich profile of bioactive compounds with promising medicinal applications in
pharmaceuticals, nutraceuticals, and natural health products.

2. Objectives:

This study aimed to evaluate the chemical composition, antioxidant potential, and antibacterial
activity of Mentha arvensis essential oil.

3. Methodology:

Essential oil was extracted from the aerial parts of Mentha arvensis using hydro-distillation. The
chemical constituents of the oil were analyzed via Gas Chromatography—Mass Spectrometry (GC-
MS). Antibacterial activity was tested against Staphylococcus aureus and Escherichia coli using
the agar well diffusion method. Antioxidant activity was assessed using the DPPH (2,2-diphenyl-
1-picrylhydrazyl) radical scavenging assay.

4. Results:

GC-MS analysis revealed the presence of 21 distinct chemical constituents in the essential oil of
Mentha arvensis, with menthol and menthone emerging as the predominant compounds
contributing to its characteristic aroma and bioactivity. The essential oil exhibited pronounced
antibacterial activity, effectively inhibiting the growth of both Staphylococcus aureus and
Escherichia coli. Additionally, it demonstrated substantial antioxidant potential, confirmed
through its DPPH radical scavenging ability, suggesting its suitability as a natural bioactive agent
for therapeutic and industrial applications.

5. Conclusion & Recommendations:

The findings suggest that Mentha arvensis essential oil possesses promising antibacterial and
antioxidant properties. Its bioactive constituents, particularly menthol and menthone, indicate
potential for development as a natural therapeutic agent. Further in vivo and toxicological studies
are recommended to explore its efficacy and safety for pharmaceutical or nutraceutical
applications.

Keywords: Mentha Arvensis, Essential Oil, GC-MS, Menthol, Antibacterial Activity, Antioxidant
Activity
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1. Introduction:

Demographic variables such as fertility and mortality rates are key determinants of economic
growth. In South Asia, ongoing demographic transitions, marked by declining fertility, increasing
life expectancy, and a growing working-age population, offer a potential demographic dividend.
This shift may accelerate economic development through increased labor supply, enhanced
productivity, and higher savings rates. However, in the absence of appropriate policy interventions,
it may also lead to a demographic burden or "debt." Despite South Asia’s significant demographic
shifts in recent decades, empirical studies evaluating their precise impact on long-term economic
growth remain limited. This study addresses this gap by exploring the long-run relationship
between demographic factors and GDP growth in Bangladesh, India, Pakistan, and Sri Lanka.

2. Objectives:

The objectives of this study are to: assess the long-run impact of demographic variables,
specifically total fertility rate and life expectancy, on economic growth in South Asian countries;
and quantify the effect of demographic changes on GDP per capita and inform policy planning.

3. Methodology:

Using a balanced panel dataset from 1976 to 2017, the study applies panel unit root tests (Levin—
Lin & Chu, Im—Pesaran & Shin, ADF-Fisher, PP-Fisher) to assess stationarity. Long-run
relationships are evaluated through Pedroni and Kao panel cointegration tests. Fully Modified
Ordinary Least Squares (FMOLYS) is then used to estimate the impact of demographic variables on
GDP growth.

4. Results:

The analysis finds statistically significant relationships: a one-unit increase in the total fertility rate
is associated with a 0.106-unit decrease in GDP per capita growth; conversely, a one-year increase
in life expectancy corresponds to a 0.196-unit increase in GDP growth. These findings indicate
that higher fertility suppresses, while greater longevity enhances long-term economic performance
in the region.

5. Conclusion & Recommendations:

The study concludes that demographic dynamics play a critical role in shaping South Asian
economic trajectories. Lower fertility and higher life expectancy contribute positively to sustained
economic growth. The findings support the case for regional investment in health systems,
reproductive health services, and education as part of comprehensive development strategies.
Policymakers must prioritize demographic planning to harness the full potential of the
demographic dividend and foster inclusive growth.

Keywords: Life Expectancy, Fertility Rate, Economic Growth, Panel Data, South Asia
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Detection and Quantification of Antibiotic Residues in Broiler Meat from Rural Areas of
Faisalabad, Pakistan
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1. Introduction:

The intensive use of antibiotics in poultry production, particularly in low- and middle-income
countries, has provided economic and therapeutic advantages such as improved growth rates and
disease control. However, indiscriminate or unregulated antibiotic administration can lead to the
presence of residual antibiotics in poultry products, posing significant public health risks and
contributing to the global crisis of antimicrobial resistance (AMR).

2. Objectives:

This study aimed to detect and quantify antibiotic residues in broiler meat (muscle and liver)
collected from rural poultry farms in Faisalabad, Pakistan. The focus was on two antibiotic classes
commonly used in poultry: amphenicols (florfenicol) and fluoroquinolones (enrofloxacin).

3. Methodology:

A total of 200 broiler samples (muscle and liver) were collected from rural markets and farms.
Following a structured survey of antibiotic usage practices, ultra-high-performance liquid
chromatography (UHPLC) with UV-visible detection was employed to analyze the samples.
Residue concentrations were compared against international Maximum Residue Limits (MRLs).

4. Results:

The findings revealed a significant and widespread presence of antibiotic residues in broiler meat
samples, raising concerns about food safety. Out of 200 samples analyzed, 60% (120 samples)
tested positive for antibiotic residues. Liver tissues showed the highest contamination rate at 63%,
followed by thigh muscle samples at 57%. In muscle tissues, the concentration of florfenicol
residues ranged from 34 to 141 pg/kg, while enrofloxacin levels varied between 11 and 148 pg/kg.
Liver tissues, however, exhibited much higher concentrations, with florfenicol ranging from 1,234
to 3,362 pg/kg and enrofloxacin from 25 to 296 pg/kg. These values indicate a substantial
accumulation of antibiotics in liver tissues. Notably, the liver samples consistently exceeded the
maximum residue limits (MRLs) set for both florfenicol and enrofloxacin, highlighting the
potential health risks associated with the consumption of such contaminated meat.

5. Conclusion & Recommendations:

The study highlights urgent regulatory needs in Pakistan’s poultry industry to curb antibiotic
residue-related health risks. Recommended measures include enforcing withdrawal periods,
implementing routine monitoring, promoting responsible veterinary antibiotic use, enhancing
AMR surveillance, and educating farmers, thereby supporting antimicrobial stewardship and
fostering safer, sustainable poultry production systems.

Keywords: Antibiotic Residues, Poultry Meat, Ultra-High-Performance Liquid Chromatography,
Florfenicol, Enrofloxacin, Antimicrobial Resistance, Maximum Residue Limits, Pakistan
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1. Introduction:

Water pollution threatens global access to safe drinking water. Nanomaterial-based adsorption
provides an efficient, low-cost treatment strategy. This study synthesized and evaluated cadmium-
doped iron oxide (Cd—Fe20s3) nanoparticles via co-precipitation, characterized by FTIR and XRD,
for removing the synthetic acidic dye Acid Blue 93 from aqueous solutions.

2. Objectives:

The objectives of this study are to: synthesize Cd-doped Fe.Os nanoparticles using a co-
precipitation technique; evaluate their adsorption performance for Acid Blue 93 dye under various
physicochemical conditions; and assess the kinetics, isotherms, thermodynamics, and reusability
of the adsorbent.

3. Methodology:

Batch adsorption experiments were conducted under optimized conditions: pH 2, 0.05 g/50 mL
adsorbent dosage, 90-minute contact time, 35 °C temperature, and an initial dye concentration of
150 ppm. Adsorption capacity was analyzed using pseudo-second-order kinetics and Freundlich
isotherms. Thermodynamic parameters (AG®, AH®, AS°) were calculated to assess the spontaneity
and heat exchange characteristics of the process. The effect of co-existing ions (electrolytes and
heavy metals) and surfactants on adsorption efficiency was also examined. Desorption efficiency
was evaluated using different eluents (0.5 N NH4OH and 0.5 N NaOH).

4. Results:

Cd—Fe:0s NPs demonstrated a maximum adsorption capacity of 35.63 mg/g under optimized
conditions. The adsorption process followed pseudo-second-order kinetics (R?>0.99) and fit well
with the Freundlich isotherm model, indicating multilayer adsorption on a heterogeneous surface.
Thermodynamic analysis revealed a spontaneous and endothermic process. While the presence of
electrolytes and heavy metals influenced adsorption capacity, the presence of surfactants reduced
removal efficiency. Among the tested eluents, both 0.5 N NH«OH and 0.5 N NaOH showed
effective dye desorption, supporting the potential for adsorbent reuse.

5. Conclusion & Recommendations:

Cd-doped Fe:0; nanoparticles offer a promising solution for the efficient removal of synthetic
dyes from wastewater. Their high adsorption capacity, favorable kinetic and thermodynamic
profiles, and reusability make them suitable for practical applications in wastewater treatment.
Future studies should explore real industrial wastewater samples, scale-up processes, and the long-
term stability of the adsorbent.

Keywords: Cd Doped Fe,03 Nanoparticles, Adsorption, Acid Blue-93 Dye; Kinetics, Equilibrium,
Thermodynamics
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The Nutritional Status of University Students in Faisalabad, Pakistan: Exploring the Role
of Oral Health and Food Insecurity
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1. Introduction:

University students in Faisalabad face multiple lifestyle challenges that adversely affect their
nutritional status. Key among these are food insecurity and poor oral health—factors often
overlooked in conventional health assessments. Financial constraints, academic pressure, and
irregular dietary habits can lead to inadequate nutrient intake, while dental issues such as pain and
chewing difficulties further compromise food choices. Despite their relevance, the combined effect
of food insecurity and oral health on student nutrition remains underexplored.

2. Objectives:

This study investigates the combined influence of oral health conditions and food insecurity on the
nutritional well-being of university students. It also examines related socioeconomic and
behavioral factors affecting diet, academic performance, and overall health. The research aims to
inform institutional and policy interventions for improved student support.

3. Methodology:

A cross-sectional qualitative study was conducted with 243 university students using structured,
self-administered questionnaires. Data collected included demographic profiles, food security
status, oral health issues, and perceived links between diet and academic performance. Descriptive
statistics and thematic analysis were used for data interpretation.

4. Results:

Findings revealed that 38.5% of students experienced moderate-to-severe food insecurity, while
26% reported oral health problems such as chewing discomfort and untreated dental issues.
Financial limitations led many to rely on calorie-dense, nutrient-poor diets. These constraints,
compounded by oral health difficulties, significantly reduced dietary diversity and were linked to
academic underperformance, with 27% of students attributing low grades to poor nutrition. A lack
of institutional support, such as affordable meal options and dental care services, worsened these
outcomes.

5. Conclusion & Recommendations:

The study highlights the critical link between oral health, food security, and academic performance
among university students. Poor dietary habits driven by financial and dental constraints negatively
impact both well-being and learning outcomes. Recommendations include the establishment of
campus-based health clinics offering affordable nutrition and dental services, partnerships with
local food vendors for subsidized healthy meals, and integration of health literacy programs into
academic curricula. These interventions can help foster a healthier, more resilient student
population.

Keywords: Oral Health, Food Insecurity, Nutritional Status, Academic Performance, University
Students
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1. Introduction:

The house fly (Musca domestica) is a major pest and disease vector, transmitting typhoid, cholera,
dysentery, polio, tuberculosis, and others. Overuse of conventional insecticides raises ecological
and health concerns, encouraging eco-friendly alternatives. Nanotechnology, particularly green-
synthesized nanoparticles, offers a promising, sustainable strategy for pest and vector
management.

2. Objectives:

This study aims to evaluate the efficacy of four plant-based extracts, Nerium oleander (Kaner)
leaves, Allium sativum (garlic) cloves, Moringa oleifera (Moringa) leaves, and Datura stramonium
(Datura) leaves, along with their green-synthesized zinc oxide (ZnO) nanoparticles against Musca
domestica. The goal was to determine their potential as environmentally friendly insecticidal
agents.

3. Methodology:

ZnO nanoparticles were synthesized using plant extracts and confirmed via UV spectroscopy. A
laboratory bioassay, designed under a CRD, tested five concentrations of plant extracts and ZnO
NPs against control. Mortality was recorded at 24—72 hours, corrected with Abbott’s formula, and
analyzed using Tukey’s HSD at 5% significance.

4. Results:

The highest mortality rate among plant extracts was observed with D. stramonium (93.14%) at a
20% concentration after 72 hours, followed by N. oleander (89.73%), A. sativum (86.27%), and
M. oleifera (82.19%). Among the ZnO nanoparticle formulations, A. sativum-based ZnO NPs
caused the highest mortality (92.65%) at 240 ppm, followed by M. oleifera (91.17%), D.
stramonium (90.35%), and N. oleander (90.13%). All treatments exhibited a concentration- and
time-dependent mortality response, with no mortality observed in control groups. The enhanced
efficacy of ZnO nanoparticles over crude plant extracts highlights their potential as more effective
and sustainable alternatives for insect pest management.

5. Conclusion & Recommendations:

The results suggest that green-synthesized ZnO nanoparticles, derived from plant extracts, offer a
promising and eco-friendly approach to controlling Musca domestica. The use of these
nanoparticles in integrated pest management programs can be an effective and sustainable strategy,
reducing reliance on conventional insecticides. Future research should focus on field trials to
evaluate the long-term effectiveness, ecological safety, and potential integration of this approach
into broader pest management frameworks.

Keywords: Musca Domestica, Zinc Oxide Nanoparticles, Green Synthesis, Plant Extracts,
Insecticidal Activity, Sustainable Pest Management
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1. Introduction:

Insect pests cause significant economic losses to stored food products worldwide. Traditionally,
chemical insecticides and phosphine fumigation are employed for pest control; however, resistance
to these methods, particularly in developing countries, has emerged as a major challenge. This
highlights the urgent need for alternative control methods. Plant-based biopesticides, which are
eco-friendly and exhibit low toxicity to humans and animals, are emerging as viable solutions.

2. Objectives:

The aim of this study was to evaluate the insecticidal efficacy of crude extracts from Parthenium
and zinc oxide (ZnO) nanoparticles synthesized using Parthenium extract against two common
storage pests: the saw-toothed grain beetle (Oryzaephilus surinamensis) and the red flour beetle
(Tribolium castaneum).

3. Methodology:

Crude extracts of Parthenium were prepared and used to synthesize ZnO nanoparticles. Six
concentrations (100, 200, 300, 400, 500, and 600 ppm) of each treatment were tested in a
completely randomized design (CRD), with three replicates and control treatments. In each
replicate, 20 insects were released, and mortality was recorded at 1, 3, 5, and 7 days. Data were
analyzed using Tukey’s HSD test at a 5% significance level.

4. Results:

ZnO nanoparticles exhibited a strong dose-dependent toxicity against both O. surinamensis and T.
castaneum. Mortality increased with concentration, from 12% (at 100 ppm) to 80% (at 600 ppm)
for T. castaneum, and from 16% (at 100 ppm) to 75% (at 600 ppm) for O. surinamensis. In contrast,
the crude Parthenium extract showed lower toxicity, with maximum mortalities of 51% (for T.
castaneum) and 54% (for O. surinamensis) at 600 ppm, and significantly lower mortality at 100
ppm (16% for T. castaneum and 13% for O. surinamensis).

5. Conclusion & Recommendations:

The study demonstrates that ZnO nanoparticles derived from Parthenium exhibit strong
insecticidal activity against both O. surinamensis and T. castaneum, suggesting their potential as
an effective and eco-friendly alternative to conventional synthetic insecticides for managing
stored-product pests. While crude Parthenium extract also exhibited insecticidal effects, its
efficacy was lower compared to ZnO nanoparticles. Further research is recommended to explore
the field application of these nanoparticles, assess their long-term effectiveness, and evaluate their
potential for integration into pest management programs in storage facilities.

Keywords: Oryzaephilus Surinamensis, Tribolium Castaneum, Zinc Oxide Nanoparticles,
Parthenium Extract, Biopesticides, Stored-Product Pest Management
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1. Introduction:

Post-harvest grain losses from insect pests like Tribolium castaneum and Oryzaephilus
surinamensis threaten global food security. Chemical pesticides, though effective, pose health and
environmental concerns. This study evaluates eco-friendly ZnO nanoparticles synthesized from
Zingiber officinale extract for their insecticidal efficacy and growth-inhibiting potential as
sustainable pest management alternatives.

2. Objectives:

The primary objective of this study was to evaluate the insecticidal and growth-inhibitory effects
of ZnO nanoparticles synthesized from Zingiber officinale rhizome extract against 7. castaneum
and O. surinamensis. Additionally, the insecticidal effects of crude ginger extract alone were
compared to those of the synthesized nanoparticles.

3. Methodology:

ZnO nanoparticles were green-synthesized using Zingiber officinale rhizome extract and tested at
five concentrations (3200—6400 ppm) for contact toxicity and growth inhibition. Parallel bioassays
with ginger extract (5-25%) were performed. Mortality was recorded at 24—72 hours, and
developmental suppression assessed via diet incorporation bioassays.

4. Results:

The ZnO nanoparticles showed a strong dose-dependent response in both insect species. At the
highest concentration (6400 ppm), ZnO nanoparticles caused up to 90% mortality in 7. castaneum
and 95% mortality in O. surinamensis. Growth inhibition followed a similar pattern, with 90% and
85% suppression in 7. castaneum and O. surinamensis, respectively. In comparison, crude ginger
extract demonstrated moderate insecticidal effects, with maximum mortalities of 75% for T.
castaneum and 80% for O. surinamensis at the 25% concentration. The growth inhibition from
ginger extract was also lower than that of the nanoparticles.

5. Conclusion & Recommendations:

The study indicates that ZnO nanoparticles synthesized using Zingiber officinale extract exhibit
strong insecticidal activity and growth inhibition against 7. castaneum and O. surinamensis. These
nanoparticles outperform the crude ginger extract, highlighting the synergistic potential of
nanotechnology and plant-based agents in integrated pest management (IPM) systems. The
findings support the development of biogenic nanomaterials as a viable, eco-friendly alternative
to conventional chemical pesticides for the protection of stored food commodities. Further research
is needed to assess the practical application and long-term efficacy of these nanoparticles in real-
world pest management scenarios.

Keywords: Stored Product Pest, Biopesticides, Nanotechnology, Zinc Oxide Nanoparticles,
Insecticidal Activity, Ginger Extract
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Assessment of Systemic Insecticide Premixtures for Aphid Management and Their Non-

Target Effects in Canola Ecosystems
Abd Ur Rehman', Muhammad Dildar Gogi'*, Muhammad Huzaifa Jamil', Bilal Saced Khan' & Rashad Rasool
Khan'
"Department of Entomology, Faculty of Agriculture, University of Agriculture, Faisalabad.
* drmdgogi@uaf.edu.pk

1. Introduction:

Lipaphis erysimi (mustard aphid) poses a major threat to canola (Brassica napus), causing stunted
growth, leaf curling, virus transmission, and economic losses. Although insecticides control
aphids, they also harm beneficial predators like coccinellids. This study evaluates systemic
insecticide premixes for aphid suppression and their ecological impact on predator populations.

2. Objectives:

The aim of this study was to evaluate the efficacy of four systemic insecticide premixes for aphid
control in canola fields, and to examine their effects on coccinellid populations, in order to provide
insights for sustainable pest management strategies.

3. Methodology:

Four insecticide premixes, Cypermethrin + Profenofos, Flonicamid + Pyriproxyfen + Acetamiprid,
Acetamiprid + Lambda-cyhalothrin, and Triazophos + Betacyfluthrin, were evaluated in canola
fields. Aphid populations were monitored at 24, 72, and 168 hours post-treatment. Concurrently,
coccinellid abundance was recorded to assess non-target impacts. Data determines control efficacy
and ecological consequences.

4. Results:

Cypermethrin + Profenofos and Flonicamid + Pyriproxyfen + Acetamiprid were the most effective
treatments against aphids, achieving 80.78% and 77.56% reduction, respectively, after 168 hours.
Acetamiprid + Lambda-cyhalothrin showed moderate efficacy with a 64.49% reduction, while
Triazophos + Betacyfluthrin reached 73.65% reduction, though with more variability. These
treatments, however, impacted coccinellid populations differently. Acetamiprid + Lambda-
cyhalothrin caused the largest decline, reducing coccinellids by 79% at 72 hours, whereas
Cypermethrin + Profenofos and Flonicamid + Pyriproxyfen + Acetamiprid also decreased predator
numbers, but less severely.

5. Conclusion & Recommendations:

The study demonstrates that while certain insecticide premixes, such as Cypermethrin +
Profenofos and Flonicamid + Pyriproxyfen + Acetamiprid, are highly effective for aphid control,
their potential to negatively impact natural enemy populations, particularly coccinellids, cannot be
ignored. These findings highlight the importance of selecting insecticides that provide effective
pest control while minimizing harm to beneficial insect species. The study underscores the value
of Integrated Pest Management (IPM), which balances chemical control methods with the
conservation of natural predators, to ensure long-term productivity and ecological health in canola
production systems.

Keywords: Lipaphis Erysimi, Brassica Napus, Insecticides, Coccinellids, Integrated Pest
Management, Aphid Control, Ecological Impact
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Enhanced Management of House Cricket (Acheta Domestica) Through Food-Based Baits

and Insecticide Synergy Under Laboratory Conditions
Agsa Parveez>", Muhammad Arshad’, Romaisa Kanwal?, Muhammad Hamid Bashir!, Muhammad Huzaifa Jamil',
Babar Ali' & Minahil Sohail?
"Department of Entomology, Faculty of Agriculture, University of Agriculture, Faisalabad.
’Department of Zoology, University of Agriculture, Faisalabad
* agsap7422@gmail.com

1. Introduction:

The house cricket (Acheta domestica) is a destructive pest of household items, stored food, and
crops. Its polyphagous feeding, rapid reproduction, and adaptability make it problematic in urban
and agricultural settings. This study evaluates food-based baits and insecticides, individually and
combined, for effective laboratory-based management strategies.

2. Objectives:

This study aimed to evaluate the attractiveness of various food-based baits and the toxicity of
insecticides, cypermethrin, deltamethrin, and imidacloprid, both individually and when combined
with baits. The objective was to identify the most effective combinations that could enhance the
management of 4. domestica infestations in an environmentally safe manner.

3. Methodology:

The study was conducted in three phases: first, an olfactometer bioassay to identify the most
attractive bait; second, toxicity tests of insecticides alone; and third, combined trials of insecticides
with baits to evaluate synergistic effects. A completely randomized design with three replications
was employed, recording mortality at 24, 48, 72, and 96 hours. Insecticides were tested at five
concentrations (12.5-200 ppm), and baits included cornmeal, honey, vegetable oil, sugar, and corn
flour.

4. Results:

Among the food-based baits, cornmeal combined with honey attracted the highest number of
crickets (80%), followed by cornmeal with vegetable oil (65%), sugar (50%), and corn flour
(30%). Toxicity tests showed all insecticides caused increasing mortality over time, with
cypermethrin being the most effective, achieving 79.33% mortality at 200 ppm after 96 hours.
LCso values at 96 hours were 41.50 ppm for cypermethrin, 52.33 ppm for deltamethrin, and 155.18
ppm for imidacloprid. Combining cypermethrin with honey-based bait yielded the highest
mortality (82%) and a lower LCso (32.39 ppm) compared to vegetable oil-based bait (67%
mortality, LCso 82.76 ppm).

5. Conclusion & Recommendations:

This study shows that combining food-based baits with insecticides enhances house cricket
management. Cypermethrin with honey-based bait achieved the highest mortality, reduced lethal
concentrations, and faster lethal times. Such bait-insecticide synergy offers a targeted, efficient,
and eco-safer alternative, supporting sustainable control within integrated pest management (IPM)
programs.

Keywords: Acheta Domestica, Insecticides, Food-Based Baits, Cypermethrin, Deltamethrin,
Imidacloprid, Integrated Pest Management, House Cricket Control
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Optimizing Dietary Regimes for Mass Rearing of Rhizoglyphus Tritici to Enhance

Biological Control Efficiency of Neoseiulus Barkeri
Ehtisham Arshad"", Muhammad Hamid Bashir', Abd Ur Rehman', Muhammad Dildar Gogi', Babar Ali!, Agsa
Parveez?, Muhammad Saleh! & Minahil Sohail?
"Department of Entomology, University of Agriculture, Faisalabad
’Department of Zoology, University of Agriculture, Faisalabad
* ehtisham.uaf(@gmail.com

Introduction:

Predatory mites like Neoseiulus barkeri are key agents in biological control programs. Their mass
production depends on rearing factitious hosts, especially Rhizoglyphus tritici. Host diet critically
affects reproduction, survival, and population growth. This study evaluates different food types
for R. tritici under laboratory conditions to optimize mass-rearing and enhance biological control
efficiency.

2. Objectives:

The aim of this study was to examine how seven different food types, including maize bran, wheat,
wheat bran, wheat porridge, and their combinations, affect the population growth of R. fritici in
laboratory settings. The study also tracked several biological parameters to determine the most
effective diet for R. tritici rearing.

3. Methodology:

A completely randomized design (CRD) with three replications per treatment was used. In each
setup, 100 adult R. tritici mites were placed in 100 ml plastic containers containing 25 grams of
diet. The containers were maintained at a constant temperature of 25 + 2°C, 70% relative humidity,
and a 16:8 hour light-dark cycle. Mite populations were counted weekly for four weeks. Biological
parameters such as fecundity (total and daily), egg incubation time, larval stages, nymphal
duration, oviposition periods, and adult lifespan were also recorded. Statistical analysis was
performed using one-way ANOVA, and Tukey’s HSD test was used to determine differences
between treatments.

4. Results:

The wheat and bran combination supported the highest population growth of R. tritici, with an
average of 4,700 mites per replicate. Wheat alone resulted in 3,600 mites, followed by the wheat
and porridge combination (3,350), wheat bran (3,000), wheat porridge (2,700), and maize bran,
which supported the fewest mites (1,800 per replicate). Statistical analysis indicated that the wheat
and bran mixture significantly outperformed all other diets in promoting mite reproduction (p <
0.05).

5. Conclusion & Recommendations:

The wheat and bran combination proved most effective for enhancing R. tritici population growth,
outperforming other diets. These findings inform optimized mass-rearing strategies, supporting
the production of predatory mites like N. barkeri and improving the cost-effectiveness and
efficiency of biological pest control in sustainable management programs.

Keywords: Neoseiulus Barkeri, Rhizoglyphus Tritici, Biological Control, Mass Rearing,
Population Growth, Food Sources, Sustainable Pest Control
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Baits Combined with Insecticides Under Olfactometric Assay
Minahil Sohail®>*, Iram Akram', Muhammad Dildar Gogi', Babar Ali', Muhammad Hamid Bashir', Romaisa
Kanwal® & Aqsa Parveez?
'Department of Entomology, Faculty of Agriculture, University of Agriculture, Faisalabad.
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* minahilsohail466(@gmail.com

1. Introduction:

The house cricket (Orthoptera: Gryllidae) damages household fabrics and stored materials. While
they have some environmental and nutritional benefits, they are mainly pests. This study evaluates
the behavioral response and mortality of house crickets to various food-based baits combined with
insecticides under laboratory conditions.

2. Objectives:

The objective of this study was to assess the behavioral attraction of house crickets to different
food-based baits and their subsequent mortality when combined with selected insecticides
(permethrin, fipronil, bifenthrin, and imidacloprid) at various concentrations. The study used
olfactometry to evaluate cricket behavior and measured mortality over time.

3. Methodology:

Food-based baits were formulated using attractants including vinegar, yeast, molasses, vanilla
extract, sugar solution, wheat bran, and wheat flour, combined with insecticides (permethrin,
fipronil, bifenthrin, and imidacloprid) at various concentrations. Behavioral responses were
assessed via a six-armed olfactometer, mortality recorded at 24—96 hours, and a CRD design used.
LCso and LTso values were calculated for analysis.

4. Results:

Among the insecticides tested, fipronil proved to be the most effective, achieving the highest
mortality (96.6%) at its highest concentration after 96 hours, followed by bifenthrin (83.3%),
imidacloprid (76.6%), and permethrin (63.3%). The combination of fipronil with a sugar solution
bait resulted in the highest attraction and a mortality rate of 83.8%, followed by vanilla extract
(63.3%) when wheat flour was used as the base in both cases. Statistical analysis revealed
significant differences among treatments. Fipronil exhibited the highest LCso (1005.04) and the
lowest LTso (69.588), indicating its strong toxicity and rapid action. It was followed by bifenthrin
(LCso: 880.638, LTso: 103.107), imidacloprid (621.430, 131.336), and permethrin (303.972,
143.391).

5. Conclusion & Recommendations:

The study shows that food-based baits combined with insecticides, particularly fipronil, effectively
control house cricket populations. Fipronil exhibited high toxicity and rapid action, highlighting
the potential of bait—insecticide combinations as a targeted, efficient strategy for managing
infestations.

Keywords: Orthoptera, House Cricket, Insecticides, Fipronil, Food-based Baits, Pest
Management, Behavioural Response
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Efficacy of Botanical Extracts Combined with Synthetic Insecticides Against Larval Stages
of Musca Domestica Under Laboratory Conditions
Muhammad Junaid"”, Rashad Rasool Khan' & Iram Akram'

'Department of Entomology, Faculty of Agriculture, University of Agriculture, Faisalabad.
*2019gu2835@gmail.com

Introduction:

The housefly (Musca domestica) spreads numerous diseases, posing health risks to humans and
animals. Due to environmental concerns and insecticide resistance, this study evaluates plant-
based extracts combined with chemical insecticides as an eco-friendly alternative for controlling
housefly larvae.

2. Objectives:

The objective of this study was to assess the efficacy of four plant-based extracts (Azadirachta
indica, Piper nigrum, Eucalyptus globulus, and Citrus aurantifolia) when used in combination
with two chemical insecticides (lambda-cyhalothrin and acetamiprid) in controlling housefly
larvae. The study also aimed to determine the lethal concentration (LCso) values for each treatment
to evaluate their relative toxicity.

3. Methodology:

Plant extracts were tested at five concentrations (1.25-20%), while lambda-cyhalothrin (3.75-60
ppm) and acetamiprid (6.25-100 ppm) were assessed at five doses. A completely randomized
design with three replications was used, recording larval mortality at 24, 48, 72, and 96 hours, and
calculating LCso values.

4. Results:

Among the plant extracts, Piper nigrum was the most effective, causing 95% larval mortality at a
concentration of 20%, followed by Azadirachta indica (88.33%), Citrus aurantifolia (76.65%),
and Eucalyptus globulus (76.65%) after 96 hours. Among the chemical insecticides, acetamiprid
caused 70% mortality at 100 ppm, while lambda-cyhalothrin caused 60% mortality at 60 ppm.
The LCso values indicated that Piper nigrum was the most toxic (390.82), followed by Azadirachta
indica (507.48), Eucalyptus globulus (1306.52), and Citrus aurantifolia (1636.99). For the
chemical insecticides, the LCso for acetamiprid was 9988, and for lambda-cyhalothrin, it was
1333.8.

5. Conclusion & Recommendations:

The study demonstrates that plant extracts, particularly Piper nigrum, can be effectively combined
with insecticides to enhance the control of housefly larvae. The use of Piper nigrum in combination
with acetamiprid or lambda-cyhalothrin significantly improved mortality rates, suggesting that
plant-based extracts can help reduce the reliance on strong chemical insecticides. These findings
provide a promising approach for developing more eco-friendly and sustainable pest control
strategies for houseflies, reducing the environmental impact of chemical insecticides while
maintaining pest control efficacy.

Keywords: Musca domestica, Housefly, Plant Extracts, Insecticides, Piper nigrum, Eco-friendly
Pest Control, LCso, Sustainable Pest Management
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* yousafshakeell @gmail.com

Introduction:

House flies (Musca domestica) are major public health pests and disease vectors, particularly in
Pakistan. With resistance and environmental concerns limiting synthetic insecticide effectiveness,
this study evaluates the larvicidal potential of Azadirachta indica, Allium sativum, and Piper
nigrum extracts versus permethrin, deltamethrin, and alpha-cypermethrin under laboratory
conditions.

Objectives:

The objective of this study was to compare the larvicidal effects of plant extracts and synthetic
insecticides, calculating the mortality rates and lethal concentration (LCso) values for each
treatment. This study aims to identify potential plant-based alternatives for managing house fly
infestations while reducing reliance on synthetic chemicals.

Methodology:

A residual film bioassay was used to test the insecticidal effects of various treatments at different
concentrations. The treatments were tested at 24, 48, 72, and 96 hours. Mortality rates were
recorded, and LCso values were calculated using ANOVA, Tukey’s HSD test, and probit analysis.
The plant extracts tested were neem, garlic, and black pepper, while the synthetic insecticides
tested were permethrin, deltamethrin, and alpha-cypermethrin.

Results:

Among synthetic insecticides, deltamethrin and alpha-cypermethrin were most effective, causing
rapid house fly larval mortality. Deltamethrin achieved 94% at 6000 ppm after 24 hours, reaching
100% by 96 hours, while alpha-cypermethrin caused 92% at 20,000 ppm, also reaching 100% at
96 hours. Permethrin showed 90% mortality at 4000 ppm, attaining full mortality by 96 hours.
Among plant extracts, black pepper and neem exhibited notable larvicidal activity, with neem
causing 56% mortality at 20% concentration after 24 hours (94% by 96 hours) and black pepper
reaching 70% at 24 hours (94% by 96 hours). Garlic was slower, achieving 66% at 24 hours and
90% at 96 hours. LCso values declined over time for all treatments.

Conclusion & Recommendations:

The results indicate that certain plant extracts, especially black pepper and neem, can be effective
alternatives to synthetic insecticides in controlling house fly larvae. These plant-based treatments
not only show strong larvicidal activity but also have lower environmental and health risks
compared to chemical insecticides. The use of plant extracts, particularly in combination with
insecticides, could provide a more sustainable approach to managing house fly infestations and
reduce the dependency on synthetic chemicals.

Keywords: Musca domestica, House Fly, Plant Extracts, Synthetic Insecticides, Neem, Garlic,
Black Pepper, Insecticidal Activity, LCso, Sustainable Pest Management
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Transgenerational Impact of ZnO Nanoparticles and Nucleopolyhedrovirus on Cotesia
Marginiventris: Implications for Sustainable Armyworm Management in IPM Systems
Hamza Nazir"", Jam Nazeer Ahmad', Muhammad Noman Hafeez' & Muhammad Owais'
'Department of Entomology, Faculty of Agriculture, University of Agriculture, Faisalabad.

* hamzanazir497@gmail.com

Introduction:

Armyworms (Spodoptera spp.) are major agricultural pests causing significant crop losses. This
study evaluates the effects of zinc oxide nanoparticles (ZnO NPs) and Spodoptera frugiperda
multiple nucleopolyhedrovirus (SfMNPV) on Cotesia marginiventris, a key parasitoid used for
sustainable biological control of fall armyworms.

Objectives:

The objective of this study was to examine the effects of sublethal exposure to ZnO NPs and
SfMNPYV on the survival, reproduction, host-location ability, and oxidative stress levels of C.
marginiventris across two generations. The study also assessed whether combining NPs and NPV's
affected parasitoid health and behavior, providing insights into their compatibility in integrated
pest management (IPM) programs.

Methodology:

The parent generation (Fo) of Cotesia marginiventris was exposed to sublethal ZnO NPs (50, 200
mg/L) and SEIMNPV (1 x 104, 1 x 10° PIBs/mL). The F. generation was assessed for survival,
reproduction, host-searching ability, and oxidative stress. Combined effects and concentration
responses were analyzed using ANOVA, Tukey’s HSD, probit, and regression analyses.

Results:

Exposure to both ZnO NPs and SfTMNPYV had significant effects on C. marginiventris fitness across
generations. In the FO generation, exposure to ZnO NPs and SfMNPV resulted in decreased
survival and reproductive success. The F1 generation exhibited impaired host-location ability and
increased oxidative stress, suggesting potential long-term effects of these treatments. The
combined exposure to ZnO NPs and STMNPV did not result in synergistic effects but instead
indicated potential interference between the two, which could further impact parasitoid
performance. The LCso values for the treatments were calculated, and significant differences in
parasitoid health and behavior were observed across different concentrations and combinations of
ZnO NPs and SIMNPV.

Conclusion & Recommendations:

This study highlights potential ecological risks of combining nanoparticles and biopesticides in
pest control. Findings emphasize evaluating long-term effects on non-target beneficial insects,
such as parasitoids, to maintain environmentally sustainable IPM strategies. The results offer
insights into NP and NPV compatibility, guiding responsible use to balance effective pest
suppression with conservation of beneficial insects, thereby supporting long-term agricultural
sustainability and ecosystem health.

Keywords: Spodoptera frugiperda, Cotesia marginiventris, Nanoparticles,
Nucleopolyhedrovirus, Integrated Pest Management, Ecological Safety, Biological Control,
Oxidative Stress
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Molecular Characterization and Bio efficacy of Nucleopolyhedroviral Isolates against
Spodoptera spp. for Sustainable Armyworm Management
Muhammad Noman Hafeez!*, Hamza Nazir!, Jam Nazeer Ahmad', Rashad Rasool Khan' & Muhammad Owais'
'Department of Entomology, Faculty of Agriculture, University of Agriculture, Faisalabad.
* nomanhafeez497@gmail.com

1. Introduction:

Armyworms (Spodoptera spp.) are destructive pests of maize, wheat, rice, and sugarcane, causing
major economic losses. Rapid reproduction and insecticide resistance complicate control. Overuse
of chemicals harms the environment and beneficial insects, highlighting the need for sustainable
alternatives like nucleopolyhedroviruses (NPVs), which require molecular identification for
effective, species-specific pest management.

2. Objectives:

This study aimed to identify Spodoptera species and their associated NPVs using DNA barcoding
and phylogenetic analysis, and to evaluate the efficacy of different NPV isolates against
armyworm larvae. The goal was to identify the most effective viral strains for pest control and to
contribute to the development of molecular techniques for improving biological control programs.

2. Methodology:

The study was conducted at the Department of Entomology, University of Agriculture, Faisalabad.
Armyworm larvae and virus-infected samples were collected from multiple Punjab locations.
DNA was extracted, PCR-amplified, and sequenced to assess genetic variation in Spodoptera
species and associated NPVs. Phylogenetic analysis determined genetic relationships, while
laboratory bioassays evaluated the virulence of different NPV isolates, with mortality data
analyzed using Probit analysis in SPSS to identify the most effective biological control agents.

3. Results:

The molecular analysis revealed distinct genetic variations among the Spodoptera species and the
NPVs isolated from them. Several NPV strains exhibited high efficacy in killing armyworm larvae.
The Probit analysis indicated that certain NPV isolates caused significant mortality in the larvae,
with some isolates demonstrating higher virulence than others. These findings highlight the genetic
differences among the NPV isolates and their varying effectiveness in pest control.

4. Conclusion & Recommendations:

This research identifies the most effective NPV strains for controlling armyworm larvae,
supporting the potential of NPVs as a viable alternative to chemical pesticides in sustainable pest
management. The study also underscores the importance of molecular identification and genetic
analysis in optimizing biological control programs. By selecting the most virulent NPV isolates,
this research contributes to enhancing the efficiency of biological pest control, thereby protecting
crops in an environmentally responsible manner. Future research should focus on field applications
of these NPV isolates and explore their integration into integrated pest management (IPM)
programs.

Keywords:
Spodoptera spp., Armyworms, Nucleopolyhedroviruses, Biological Control, DNA Barcoding,
Phylogenetic Analysis, Pest Management, Integrated Pest Management
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1. Introduction:

Wheat (Triticum aestivum L.) is a vital crop in Pakistan, threatened by aphids, Rhopalosiphum
padi, Schizaphis graminum, and Sitobion avenae, which damage plants and transmit Barley
Yellow Dwarf Virus (BYDV). This study evaluates six seed-applied insecticides for controlling
aphids under field conditions over a 12-week period.

2. Objectives:

The objective of this study was to assess the efficacy of six different seed-applied insecticides on
controlling aphid populations in wheat fields. The study aimed to evaluate the insecticides'
performance over time and determine the potential need for integrated pest management (IPM)
strategies for more sustained aphid control.

3. Methodology:

The field trial was conducted over 12 weeks, testing six seed-applied insecticides: Actara
(thiamethoxam), Argyl Super (clothianidin + azoxystrobin), Combinex Ultr (fludioxonil +
azoxystrobin), Cruiser (thiamethoxam), Fortenza (cyantraniliprole), and Hombre (imidacloprid +
tebuconazole). Aphid populations were monitored weekly, and data were analyzed using ANOVA
and Tukey’s HSD to assess the effectiveness of each insecticide and the influence of time. Aphid
counts were recorded per 10 tillers at weekly intervals.

4. Results:

Actara provided the best early-season control, with the lowest mean aphid count (0.236 per 10
tillers) during the first four weeks. It was followed by Argyl Super (0.359), Cruiser (0.432),
Fortenza (0.565), Combinex Ultr (0.753), and Hombre (0.779). Statistical analysis showed
significant effects for insecticide type (F = 13.51, p = 0.000), week (F = 50.10, p = 0.000), and
their interaction (F = 84.44, p = 0.000). Although Actara and Argyl Super were the most effective
in the initial weeks, their performance declined after Week 4, with aphid numbers peaking between
Weeks 7 and 9 across all treatments. By the end of the trial, in Weeks 11 and 12, aphid populations
in treated plots were like those in untreated control, suggesting that insecticide effectiveness waned
over time.

5. Conclusion & Recommendations:

The study demonstrates that seed-applied insecticides provide effective early-season protection
against aphids, but their efficacy diminishes over time, likely due to insecticide degradation or
aphid resurgence. For more reliable, season-long aphid control, the study recommends adopting
integrated pest management (IPM) practices. Combining insecticides with cultural and biological
control methods could help maintain aphid populations below damaging levels throughout the
growing season.

Keywords: Wheat, Aphid Control, Seed-applied Insecticides, Integrated Pest Management,
Rhopalosiphum padi, Schizaphis graminum, Sitobion avenae, Barley Yellow Dwarf Virus
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1. Introduction:

Wheat (Triticum aestivum L.) in Pakistan faces yield losses from seasonal aphid outbreaks, which
vary among genotypes. Aphids damage plants and transmit viruses, reducing crop quality. This
study monitors weekly aphid populations and natural predators across ten wheat genotypes in
Faisalabad (2024-2025), examining weather effects on pest dynamics.

2. Objectives:

The objective of this study was to examine aphid populations and their natural predators on ten
wheat genotypes over the course of the growing season, and to assess how weather conditions,
particularly temperature and humidity, influence both aphids and their predators.

3. Methodology:

The study was conducted in Faisalabad during the 2024-2025 wheat season, monitoring ten wheat
genotypes from emergence to harvest. Weekly aphid counts and sweep net sampling of natural
predators, including ladybird beetles and syrphid flies, were conducted. Temperature and humidity
were recorded, and data were analyzed using general linear models and correlation analysis to
examine aphid dynamics, predator abundance, and the influence of weather conditions on pest
populations.

4. Results:

Analysis revealed significant weekly fluctuations in aphid populations across eight wheat varieties,
with Champion (F = 11.01, R* = 83.47%), Arooj (F =10.31, R* = 82.53%), and Akbar (F = 8.23,
R? = 79.05%) showing the highest infestations, particularly between Weeks 7-9. Subhani (F =
1.54, p = 0.181) and Fakhar-e-Bhakar (F = 1.38, p = 0.246) maintained low aphid numbers,
indicating natural resistance. Ladybird beetle populations peaked in Week 7 (F =8.15, p <0.001),
while syrphid flies remained minimal. Aphid populations showed no significant correlation with
temperature (r = 0.034, p = 0.524) or humidity (r = 0.066, p = 0.215), though ladybird beetles had
a weak positive correlation with temperature (r = 0.208, p = 0.000).

5. Conclusion & Recommendations:

The findings suggest that the wheat variety itself plays a more significant role in controlling aphid
populations than the activity of natural predators or weather conditions. Resistant varieties such as
Subhani and Fakhar-e-Bhakar provided more stable protection against aphid build-up and should
be prioritized in breeding programs and integrated pest management (IPM) strategies. These
varieties could offer a sustainable, long-term solution for aphid control in wheat production
systems, reducing the need for chemical interventions and supporting more eco-friendly
agricultural practices.

Keywords:
Wheat, Aphid Control, Rhopalosiphum padi, Schizaphis graminum, Sitobion avenae, Natural
Predators, Ladybird Beetles, Syrphid Flies, Integrated Pest Management, Wheat Resistance
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Geographic Variation in Insecticide Efficacy and Resistance Patterns of Musca Domestica
in Punjab Pakistan and Implications for District-Specific IPM Strategies
Muhammad Huzaifa Jamil', Muhammad Hamid Bashir'-*, Ehtisham Arshad' & Muhammad Dildar Gogi'
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1. Introduction:

Houseflies (Musca domestica) are common pests near human settlements, transmitting over 100
pathogens and causing health and economic issues. Rising resistance limits chemical control. This
study evaluates the efficacy of deltamethrin, fipronil, and chlorpyrifos against housefly larvae and
adults in Lahore and Rahim Yar Khan, Pakistan.

2. Objectives:

The objective of this study was to compare the larvicidal and adulticidal efficacy of deltamethrin,
fipronil, and chlorpyrifos against houseflies in two locations with differing levels of insecticide
use. The study also aimed to assess resistance development in housefly populations by comparing
resistance ratios (RRso) to a known susceptible strain.

3. Methodology:

Laboratory bioassays evaluated the efficacy of deltamethrin, fipronil, and chlorpyrifos against
housefly larvae and adults at different concentrations. Third-instar larvae were used for larvicidal
tests, while adult mortality was recorded over 72 hours. Mortality data were analyzed using
ANOVA, and resistance ratios (RRso) were calculated relative to a susceptible strain. Experiments
were conducted in Lahore and Rahim Yar Khan to compare regional responses.

4. Results:

Larvicidal bioassays revealed a clear concentration-dependent effect on housefly mortality. At 10
ppm in Lahore, deltamethrin, fipronil, and chlorpyrifos caused 46.67%, 35.56%, and 40.00%
mortality, respectively, whereas in Rahim Yar Khan, mortality was markedly higher: 86.67%,
100.00%, and 95.56% (F = 97-99, p < 0.0001). Adult tests over 72 hours showed deltamethrin
caused 91.11% mortality in Lahore, with fipronil and chlorpyrifos achieving near-complete
mortality. Resistance ratios (RRso) indicated increasing resistance to deltamethrin (10.3-35.4) and
fipronil (17.5-38.1), particularly in high-use areas, while resistance to chlorpyrifos remained lower
(RRso <20).

5. Conclusion & Recommendations:

The study highlights significant regional differences in the effectiveness of insecticides, with
higher mortality rates observed in Rahim Yar Khan compared to Lahore. Resistance development
was noted, particularly to deltamethrin and fipronil, indicating the need for ongoing monitoring
and resistance management. Chlorpyrifos remains relatively effective, but its continued use should
be balanced with alternative control strategies. The results emphasize the importance of location-
specific pest control strategies, rotating insecticides, and integrating them into integrated pest
management (IPM) programs to slow resistance development and ensure long-term control of
houseflies.

Keywords: Musca domestica, Housefly, Insecticides, Resistance, Deltamethrin, Fipronil,
Chlorpyrifos, Larvicidal Activity, Integrated Pest Management, Regional Differences
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Population Dynamics of Insect Pests and Insectivorous Arthropods on Rose and
Chrysanthemum Crops in Faisalabad Punjab Pakistan during Spring Season
Sakhi Haider'*, Abid Ali', Bilal Saced Khan' & Muhammad Sagheer!
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1. Introduction:

Roses (Rosa spp.) and chrysanthemums (Chrysanthemum spp.) are globally important ornamental
flowers used in landscaping, cosmetics, and traditional remedies. Pest infestations, including
aphids and caterpillars, threaten yield and quality, worsened by climate change. This study
monitored pest and natural predator populations to understand and improve pest management
strategies.

2. Objectives:

The objective of this study was to monitor the occurrence of insect pests and their natural predators
in rose and chrysanthemum fields during the spring of 2024. By identifying key pests and their
associated predators, the study aims to contribute to the development of effective Integrated Pest
Management (IPM) strategies for these ornamental crops.

3. Methodology:

A field survey was conducted at the Floriculture Area, University of Agriculture, Faisalabad. Six
blocks were studied, rose (30 rows) and chrysanthemum (24 rows). Weekly, one plant per row was
inspected to record insect pests, including aphids, bugs, and caterpillars, alongside natural
predators like syrphid flies, ladybird beetles, and spiders.

4. Results:

In rose fields, aphids, particularly Macrosiphum rosae, were the most frequent pests, followed by
leathoppers (Edwardsiana rosae) and thrips (Thrips fuscipennis). In chrysanthemums, the false
chinch bug (Nysius raphanus) dominated, with Macrosiphoniella sanborni also prevalent.
Chewing pests like sawflies (Agro ochropus) and cotton leafworms (Spodoptera littoralis)
appeared occasionally in both crops. Among natural predators, syrphid flies (Syrphus ribesii) were
most common in roses, followed by seven-spotted ladybird beetles (Coccinella septempunctata)
and spiders. In chrysanthemums, variegated ladybird beetles (Hippodamia variegata) and spiders
were abundant, while syrphid fly populations remained stable. Overall, insectivorous arthropod
populations fluctuated but persisted throughout the growing season.

5. Conclusion & Recommendations:

This study highlights the critical role of natural predators in controlling pests in ornamental crops.
Conserving predators such as syrphid flies and ladybird beetles helps maintain ecological balance,
reducing pest pressures. These findings support incorporating natural enemies into Integrated Pest
Management (IPM) strategies. Future research should evaluate the effectiveness of IPM practices
and further explore how predator populations can enhance sustainable pest control in ornamental
crop production systems.

Keywords: Roses, Chrysanthemums, Insect Pests, Natural Predators, Aphids, Syrphid Flies,
Ladybird Beetles, Integrated Pest Management (IPM), Ornamental Crops
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Trogoderma Granarium and Alphitobius Diaperinus in Stored Grain Management
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1. Introduction:

Stored grain insect pests significantly threaten global food security by reducing both the quality
and quantity of stored products. Overreliance on synthetic pesticides has caused environmental
issues, including resistance and harmful residues. This study evaluates green-synthesized silver
oxide and zinc oxide nanoparticles against Khapra beetle (Trogoderma granarium) and Darkling
beetle (Alphitobius diaperinus), aiming to identify sustainable, eco-friendly alternatives to
conventional chemical pesticides for effective stored grain pest management.

2. Objectives:

The objective of this study was to evaluate the effectiveness of silver oxide and zinc oxide
nanoparticles, synthesized using ginger (Zingiber officinale) rthizome extract as a natural reducing
and stabilizing agent, in controlling 7. granarium and A. diaperinus. The study also aimed to
compare the mortality rates induced by these nanoparticles in both pest species over a 72-hour
period.

3. Methodology:

Ginger rhizome extract was used to synthesize silver oxide and zinc oxide nanoparticles in an
environmentally friendly manner. UV-spectroscopy was employed to confirm the structure of the
nanoparticles. Bioassays were conducted to test the toxicity of these nanoparticles against 7.
granarium and A. diaperinus. Mortality was recorded at 24, 48, and 72 hours after exposure to the
nanoparticles. The data were analyzed to compare the effectiveness of silver oxide and zinc oxide
nanoparticles at different time points.

4. Results:

At 24 hours, silver oxide nanoparticles caused 65% mortality in Trogoderma granarium and 58%
in Alphitobius diaperinus, while zinc oxide nanoparticles caused 52% and 46% mortality,
respectively. After 48 hours, mortality increased to 82% for silver oxide and 69% for zinc oxide
in T. granarium, and 74% and 61% in A. diaperinus. By 72 hours, silver oxide achieved 96%
mortality in T. granarium and 88% in A. diaperinus, whereas zinc oxide reached 85% and 77%,
respectively. Overall, silver oxide nanoparticles were more effective than zinc oxide in controlling
both pest species over 72 hours.

5. Conclusion & Recommendations:

Silver oxide and zinc oxide nanoparticles synthesized using ginger extract effectively controlled
stored grain pests, with silver oxide being more potent. This study highlights plant-based
nanoparticles as safer, sustainable alternatives to chemical pesticides, supporting eco-friendly pest
management. Further research should assess long-term effects and field applicability.

Keywords: Stored Grain Pests, Nanoparticles, Silver Oxide, Zinc Oxide, Green Synthesis,
Trogoderma granarium, Alphitobius diaperinus, Sustainable Pest Control, Eco-friendly Pesticides
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Biocontrol Potential of Entomopathogenic Fungi and Nematodes against Bactrocera
Dorsalis and Bactrocera Zonata (Diptera: Tephritidae): A Critical Review of Efficacy and

Integration Strategies
Muhammad Huzaifa Jamil'*, Aqib Ali?, Muhammad Dildar Gogi', Muhammad Hamid Bashir!, Muhammad
Arshad' & Rashad Rasool Khan'
'Department of Entomology, Faculty of Agriculture, University of Agriculture, Faisalabad.
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*2019ag7163@uaf.edu.pk

1. Introduction:

Bactrocera dorsalis and Bactrocera zonata are major fruit fly pests causing severe crop losses and
trade issues. Due to resistance and environmental concerns with chemical pesticides, this study
evaluates entomopathogenic fungi and nematodes as sustainable biological control agents
targeting life stages inaccessible to conventional insecticides.

2. Objectives:

The primary objective of this study was to assess the effectiveness of different EPF and EPN strains
against B. dorsalis and B. zonata, and to identify the most effective biocontrol agents for
integration into pest management programs. The study also aimed to evaluate the synergistic
effects of combined EPF and EPN applications.

3. Methodology:

The study evaluated Beauveria bassiana and Metarhizium anisopliae (EPF) and Heterorhabditis
bacteriophora and Steinernema carpocapsae (EPN) against larvae, pupae, and adults of B. dorsalis
and B. zonata. Mortality, adult emergence, and environmental effects were monitored, with
efficacy analyzed using ANOVA, LSD, and LCso/LTso values.

4. Results:

Among entomopathogenic fungi (EPF), Beauveria bassiana strains exhibited the highest efficacy.
Strain B4 caused 90.67% adult, 61.33% pupal, and 52.67% larval mortality in B. dorsalis, while
strain MBC 076 achieved 90% adult mortality at 1x10° cfu/mL after 12 days. Local strains WG-
18 and WG-21 reduced fecundity and delayed development, enhancing population suppression. B.
bassiana outperformed Metarhizium anisopliae, though strain-specific differences existed.
Environmental factors, particularly temperature and humidity, significantly affected efficacy.
Among entomopathogenic nematodes (EPNs), Heterorhabditis bacteriophora caused up to 95.74%
larval mortality in B. zonata, while Steinernema carpocapsae showed lower mortality. Field-cage
trials reduced adult emergence by 74.94% in B. zonata and 68.47% in B. dorsalis.

5. Conclusion & Recommendations:

Both EPF and EPNs effectively controlled B. dorsalis and B. zonata, with B. bassiana and H.
bacteriophora being the most potent. Combined applications showed synergistic effects,
supporting eco-friendly integrated pest management strategies. Further research is needed on field
validation, formulation stability, cost analysis, and minimizing non-target impacts.

Keywords:  Bactrocera  dorsalis, Bactrocera  zonata, Entomopathogenic  Fungi,
Entomopathogenic Nematodes, Biological Control, Integrated Pest Management, Beauveria
bassiana, Heterorhabditis bacteriophora, Synergistic Effects
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against Housefly Larvae Under Laboratory Conditions
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Khan! & Muhammad Arshad'
"Department of Entomology, Faculty of Agriculture, University of Agriculture, Faisalabad.
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1. Introduction:

House flies pose serious public health risks as disease vectors, especially in unhygienic areas. With
rising concerns over chemical insecticides’ environmental and health impacts, alternative control
methods are needed. This study evaluates larvicidal effects of Eucalyptus globulus and Moringa
oleifera extracts, compared with trichlorfon and cypermethrin, on housefly larvae.

2. Objectives:

The objective of this study was to compare the larvicidal effectiveness of E. globulus and M.
oleifera extracts with chemical insecticides trichlorfon and cypermethrin. The study aimed to
determine the mortality rates of housefly larvae and calculate the LCso and LTso values for each
treatment to evaluate their toxicity and effectiveness over time.

3. Methodology:

Leaf extracts of Eucalyptus globulus and Moringa oleifera were incorporated into larval diets at
various concentrations. Larval mortality was recorded at 24, 48, 72, and 96 hours under a
completely randomized design (CRD). Data were analyzed using ANOVA, with Tukey’s HSD
(5% significance) for comparisons. Probit analysis in Minitab calculated LCso and LTso values for
each treatment.

4. Results:

Both botanical and synthetic treatments significantly affected housefly larval mortality. After 96
hours, Moringa oleifera extract caused 73.33% mortality, Eucalyptus globulus 63.33%,
cypermethrin 93.33%, and trichlorfon 73.33%. LCso values were lowest for M. oleifera (5.45),
followed by cypermethrin (11.53), E. globulus (15.24), and trichlorfon (33.80), showing M.
oleifera’s strong long-term toxicity. While cypermethrin induced rapid, high short-term mortality,
M. oleifera exhibited sustained effects and potential transgenerational control. Life table and LCso
analyses confirmed all treatments reduced larval survival, development, and reproduction,
highlighting the efficacy of botanical extracts alongside synthetic insecticides for integrated
housefly management strategies.

5. Conclusion & Recommendations:

The study demonstrates that Moringa oleifera is an effective, environmentally safer alternative to
synthetic insecticides for housefly control. While cypermethrin acts faster, M. oleifera provides
stronger long-term larvicidal effects. These results support incorporating botanical extracts into
sustainable pest management and IPM strategies. Further research should explore field
applications and potential synergistic effects with chemical treatments.

Keywords: Houseflies, Moringa oleifera, Eucalyptus globulus, Trichlorfon, Cypermethrin,
Larvicidal Activity, LCso, Sustainable Pest Control, Botanical Pesticides
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Evaluation of Pheromone-Based Fruit Fly Management Program through Community
Surveys at UAF Campus

Hamza Sheraz!, Muhammad Dildar Gogi'-*, Rabia Ramzan'!, Muhammad Hamid Bashir!, Muhammad Ahsan Khan'
& Shahid Majeed!
"Department of Entomology, University of Agriculture, Faisalabad.
* drmdgogi@uaf.edu.pk

1. Introduction:

Tephritid fruit flies are significant pests of horticultural and agricultural crops, causing
considerable economic losses worldwide. While chemical pesticides have been effective in
controlling these pests, their use raises serious environmental and health concerns. This study
evaluates various fruit fly management strategies under field conditions, with a particular focus on
community perception of these strategies.

2. Objectives:

The objective of this study was to evaluate the effectiveness of different fruit fly management
strategies on horticultural crops, specifically guava, cucurbits, citrus, and mango. The study also
aimed to assess community perceptions of these pest management techniques, including their
effectiveness and environmental acceptability.

3. Methodology:

The experiment used a randomized complete block design (RCBD) over six fortnightly intervals
to test seven treatments: SPLAT-MAT-ME (T1), SPLAT-MAT-BA (T2), SPLAT-BAT (T3),
sanitation (T4), GF-120 (T5), Methyl Eugenol (T6), and Butanol Acetate (T7). Traps were placed
in guava, cucurbits, citrus, and mango, measuring fly captures, fruit yield, and local community
perceptions of the management strategies.

4. Results:

Methyl Eugenol (T6) was the most effective treatment, capturing the highest number of fruit flies
(108.25 £ 10.11 per trap) and achieving the greatest crop yields. Butanol Acetate (T7) ranked
second. The highest fruit drop occurred in SPLAT-MAT-BA (T2) (24.33 = 2.71), while T7 had
the lowest (19.83 + 2.15). Minimum fruit infestation was observed in T6 (4.25 + 0.82), followed
by T7 and T1, with the highest in T3 (10.75 £+ 1.31). Community feedback indicated strong support,
with 82.5% noting reduced fruit fly populations and 75% expressing satisfaction with the
management program.

5. Conclusion & Recommendations:

This study shows that Methyl Eugenol (T6) is the most effective fruit fly management strategy,
significantly reducing populations and improving yields. Butanol Acetate (T7) also performed
well, with lower fruit drop and infestation. Positive community feedback supports the program’s
environmental and practical benefits, highlighting attract-and-kill strategies as sustainable
alternatives to chemical pesticides.

Keywords: Fruit Fly, Pheromone Traps, Splat-Mat Formulations, Attract and Kill, Community
Surveys, Pest Management
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1. Introduction:

Aphids are among the most destructive pests affecting canola (Brassica napus) crops in Pakistan,
reducing both yield and quality. However, several arthropods, such as syrphid flies, spiders, and
coccinellids, also play beneficial roles in canola fields through pollination and natural pest control.
Salicylic acid, a plant hormone, is known to influence plant defense mechanisms and growth. This
study evaluates the impact of salicylic acid on the population dynamics of arthropod fauna in
canola fields and its potential use in pest management.

2. Objectives:

The objective of this study was to investigate the effects of foliar application of salicylic acid on
aphid populations and beneficial arthropod communities in canola fields. The study also aimed to
evaluate the impact of salicylic acid on plant growth and yield.

3. Methodology:

A field experiment was conducted during the 2024-2025 growing season at a canola field using a
Randomized Complete Block Design (RCBD). Five treatments of salicylic acid were applied at
concentrations of 0, 50, 100, 150, and 200 mg/L, with three replicates per treatment. The growth
parameters measured included plant height, number of pods per plant, and number of grains per
pod. Aphid populations and beneficial arthropod abundance (including spiders, coccinellids,
syrphid flies, and mites) were monitored throughout the growing season.

4. Results:

The results showed that foliar application of 200 mg/L salicylic acid significantly improved plant
growth, recording the highest plant height (250.13 cm), number of pods per plant (685.14), and
grains per pod (26.8). Aphid populations were reduced by 93.8% to 200 mg/L, with the lowest
reduction (1.5%) observed at 50 mg/L. Additionally, salicylic acid positively influenced the
abundance of beneficial arthropods. Spider populations increased by 69.67%, coccinellids by
91.1%, syrphid flies by 87.12%, and mites by 5.1% at the highest concentration (200 mg/L).

5. Conclusion & Recommendations:

The study indicates that salicylic acid, particularly at a concentration of 200 mg/L, enhances canola
plant growth and significantly reduces aphid populations while promoting beneficial arthropods.
These findings suggest that salicylic acid can serve as an effective, sustainable tool for canola pest
management, supporting both crop productivity and ecological balance. Further research is
recommended to explore the long-term effects of salicylic acid applications and their integration
into integrated pest management (IPM) strategies for canola.

Keywords: Canola, Salicylic Acid, Foliar Application, Aphids, Beneficial Arthropods, Pest
Management
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1. Introduction:

Wheat (Triticum aestivum) is one of the most important staple crops globally and in Pakistan.
However, aphids, particularly Schizaphis graminum (Hemiptera: Aphididae), pose a major threat
to wheat yield and quality. Salicylic acid, a plant defense signaling molecule, has demonstrated
potential in reducing pest infestations by enhancing plant resistance. This study evaluates the
effects of varying concentrations of salicylic acid on aphid populations, wheat growth, and
associated beneficial arthropods in field conditions.

2. Objectives:

The objective of this study was to assess the impact of different salicylic acid concentrations on
aphid control, wheat growth, and the abundance of beneficial arthropods (spiders, coccinellids,
syrphid flies, and mites) in wheat fields.

3. Methodology:

A field experiment was conducted at the Entomological Research Area using a randomized
complete block design (RCBD). Five treatments with varying concentrations of salicylic acid (0,
50, 100, 150, and 200 mg/L) were applied as foliar sprays. Aphid populations and the abundance
of beneficial arthropods were monitored, and wheat growth parameters, including grain weight,
were recorded. Data were analyzed to assess the effects of salicylic acid on pest management and
crop productivity.

4. Results:

The results showed that the highest concentration of salicylic acid (200 mg/L) significantly
reduced aphid populations by 86.12%, while the lowest reduction (1.33%) was observed at 50
mg/L. The application of 200 mg/L also resulted in the highest attraction of beneficial arthropods:
spiders increased by 228.57%, coccinellids by 1135.71%, syrphid flies by 482.3%, and mites by
14.45%. The maximum grain weight (47.51 g) was recorded at the 200 mg/L concentration,
indicating improved crop yield. In comparison, lower concentrations showed less effective pest
control and weaker beneficial arthropod attraction.

5. Conclusion & Recommendations:

The study indicates that foliar application of salicylic acid, particularly at 200 mg/L, effectively
reduces aphid populations while promoting beneficial arthropods that contribute to natural pest
control. This treatment also improves wheat yield, suggesting that salicylic acid can be integrated
into sustainable pest management strategies for wheat production. Future studies should explore
the long-term effects and optimal application methods of salicylic acid in field conditions, as well
as its potential role in integrated pest management (IPM) for other crops.

Keywords: Wheat, Salicylic Acid, Schizaphis graminum, Arthropod Fauna, Foliar Application,
Sustainable Pest Control
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1. Introduction:

The fall armyworm (Spodoptera frugiperda) is a destructive invasive pest of maize and other crops,
causing major yield losses. While synthetic insecticides are commonly used, they threaten the
environment and biodiversity. This study evaluates how different solid substrates, rice, maize, and
barley, affect the growth and pathogenicity of Beauveria bassiana against fall armyworm larvae.

2. Objectives:

The objective of this study was to assess how different nutritional substrates (rice, maize, and
barley) affect the growth and pathogenicity of B. bassiana against various developmental stages
of the fall armyworm. The study also aimed to determine the efficacy of different fungal
concentrations in controlling larval infestation under laboratory and field conditions.

3. Methodology:

Beauveria bassiana was mass-produced on rice, maize, and barley. Five concentrations (1x10°—
1%10° cfu/mL) were tested on 2nd—5th instar fall armyworm larvae and pupae under laboratory
conditions, with mortality recorded at 7, 14, 21, and 28 days. Field trials used the highest
concentration (1x10° cfu/mL) for foliar application, assessing larval infestation after 45 days. Data
were analyzed to evaluate effects of substrate and concentration on fungal efficacy.

4. Results:

Laboratory bioassays showed stage-specific mortality, with the 2nd instar exhibiting the highest
mortality (43.33%) at 28 days post-treatment. The 3rd, 4th, and 5th instars showed 36.67%,
33.67%, and 28.33% mortality, respectively. Pupae were less susceptible, with a maximum
mortality of 21.67% at 7 days post-exposure. In field conditions, the foliar application of the
highest fungal concentration (1x10° cfu/mL) led to a 66.17% reduction in larval infestation after
45 days. The choice of nutritional substrate significantly influenced fungal efficacy, with B.
bassiana grown on barley showing the highest efficacy, followed by maize and rice. These
findings suggest that the nutritional substrate plays a critical role in optimizing fungal production
for biocontrol applications.

6. Conclusion & Recommendations:

This study shows that Beauveria bassiana is an effective, eco-friendly biocontrol agent against fall
armyworm. Nutritional substrate significantly influences fungal growth and pathogenicity, with
barley being the most suitable for mass production. The findings support incorporating B. bassiana
into integrated pest management as a sustainable alternative to chemical insecticides, with further
research needed on production optimization and long-term field impact.

Keywords: Beauveria bassiana, Fall Armyworm, Nutritional Substrates, Pathogenicity,
Biocontrol, Sustainable Pest Management

218


mailto:drmdgogi@uaf.edu.pk

15t INTERNATIONAL
EMERGING SCHOLARS
FORUM (IESF2025)

A
Abiotic
Academia
Academic
Accelerate
Accelerated
Accelerates
Accelerating
Acceptability
Acceptable
Acceptance
Accepted
Access
Accessibility
Accessible
Accessing
Account
Accountability
Accountable
Accounting
Accounts
Accumulation
Accuracy
Accurate
Acetamiprid
Acetate
Acetic
Acheta
ACIAR
Acid-induced
Acidic
Acidity
Acids

Acre

Acres
Actara
Actionable
Actions
Active
Actively
Activities
Activity
Adapt
Adaptability
Adaptation
Adaptations
Adapted
Adapting
Adaptive
Adapts
Added

5
£

(B

&
i

Keyword Index (Alphabetical, Unique)

Addiction
Adding
Addition
Additional
Additionally
Additive
Additives
Address
Addressed
Addresses
Addressing
Adenovirus-
Adequacy
Adequate
ADF
ADF-fisher
Adherence
Adjournments
Adjustment
Adjustments
Administered
Administration
Administrative
Adolescence
Adolescent
Adolescents
Adopting
Adoption
Adsorbent
Adsorption
Adulticidal
Advance
Advanced
Advancement
Advancements
Advances
Advancing
Advantages
Adverse
Adversely
Advertisements
Advertising
Advice
Advised
Advising
Advisories
Advisory
Advocate
Advocates
Advocating
Aemon

SELCUK
UNIVERSITY

219

Aeration

Aerial
Aeromonas
Aestivum
Affordability
Affordable
Afforestation
Afghan

Africa

African
Aftermath
Agent-based
Aggregate
Aggregated
Aggressive
Agrarian
Agreements
Agri-ecological
Agri-economics
Agri-food
Agri-technologies
Agri-transforming
Agribusiness
Agribusinesses
Agricities
Agricultural
Agriculture
Agrismart
Agritechnologies
Agro
Agro-based
Agro-climatic
Agro-ecological
Agro-ecosystems
Agro-waste
Agro-wastes
Agrobiodiversity
Agrochemical
Agroecological
Agroecology
Agronomic
Agronomy
Al-based
Al-driven
Ai-enabled
Al-generated
Al-powered
Albumin
Alkaloids
Allergen-free
Allergen-friendly

Allergen-sensitive
Allergens
Allergic
Alleviate
Alleviating
Alleviation
Allium
Allocated
Allocation
Allowances
Almond
Almonds
Aloe

Alone
Alpha-cypermethrin
Alphitobius
Alternative
Alternatives
Although
Ambient
Ambon
Amendment
Amenities
America
Amino
Ammonia
Amphenicols
Amplified
Amplifies
AMR
Amylose
Anaerobic
Analgesic
Analyses
Analysis
Analytical
Analytics
Analyze
Analyzed
Analyzes
Analyzing
Ancient
Anemia
Animal-based
Anisopliae
ANOVA
Anthelmintic
Anthelmintics
Anthropogenic
Anthropometric
Anthropometry



Ao
Anti-cramping
Anti-inflammatory
Anti-nutritional
Anti-tumor
Antibacterial
Antibiotic
Antibiotics
Antibody
Anticancer
Anticipated
Anticipates
Antifungal
Antimicrobial
Antioxidant
Antioxidants
Antiparasitic
Antispasmodic
Anxieties
Anxiety

Aphid
Aphididae
Aphids
Appetizers
Applicability
Application
Applications
Applied
Appraisal
Approximately
Aquaculture
Aquanut
Aquaponics
Aquariums
Aquatic
Aqueous
Arable
Archaea
Archipelagic
Architecture
ARDL

Arid
Arietinum
ARIMA
ARIMA-based
Armyworm
Armyworms
Aroma
Aromatherapists
Aromatic
Aromaticum
Arthropod
Arthropods
Artificial
Arvensis
Ascorbic
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Ash

Asia
Asia-pacific
Asian
Aspergillus
Assessment
Assessments
Asset

Assets
Assimilation
Assistance
Assistant
Associate
Associated
Association
Associations
Assumptions
Asymmetric
Asymmetries
Asymmetry
At-risk
Athletes
Atlantic
Atrophy
Attained
Attaining
Attainment
Attendance
Attention
Attention-based
Attitude
Attitudes
Attock
Attract
Attract-and-kill
Attractants
Attracted
Attraction
Attractive
Attractiveness
Attribute
Attributed
Attributes
Attributing
Audiovisual
Augmented
Aurantifolia
Aureus
Aurum
Australia
Australian
Authorities
Authority
Auto-regressive
Autocorrelation
Automatically
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Automation
Autonomy
Autoregressive
Availability
Available
Avenae
Avenue
Average
Averaged
Avian

Avoid
Avoided
Awareness
Azoxystrobin

B
B-complex
Background
Backlogs
Bacteria
Bacterial
Bacteriophora
Bactrocera
Bahamas
Bahauddin
Bahawalnagar
Bahawalpur
Bait
Bait-insecticide
Baits

Baked
Bakery
Bakhabar
Baking
Balance
Balanced
Balances
Balancing
Balassa
Balochistan
Banana
Bananas
Bangladesh
Bank
Banking
Banks
Barcoding
Bargaining
Barkeri
Barley
Barrier
Barriers
Basal
BaseBased
Baseline

Bases

Basin

Basins
Bassiana
Batatas

Batch

Batches
Batter

BCA

BCI
BCl-registered
BCR

Bean

Beans
Beaufort
Beauveria
Become
Becomes
Beef

Been
Beeswax
Beetle

Beetles
Behavior
Behavioral
Behaviors
Behavioural
Benchmarking
Beneficial
Beneficiaries
Benefit-cost
Benefit-sharing
Benefits
Berry

Besan
Beta-carotene
Betacyfluthrin
Beverage
Beverages
Beyond
Bhakkar
Bhalwal

Bias
Bifenthrin
Binary

Binder
Bio-based
Bio-efficacy
Bio-insecticides
Bioactive
Bioactive-rich
Bioactives
Bioactivity
Bioassay
Bioassays
Bioavailability



Biochar ™
Biochemical
Biochemistry
Biocompatible
Biocontrol
Biodegradability
Biodegradable
Biodegradation
Biodiverse
Biodiversity
Bioeconomy
Biofloc
Biofloc-based
Biofuels
Biogenic
Bioinformatics
Biological
Biologist
Biology
Biomass
Biopesticides
Bioplastics
Bioproducts
Bioresources
Bioscience
Biosecurity
Biosensors
Biotechnology
Birds

Biscuit
Biscuits
Bivariate
Blanching
Blended
Blending
Blends

Bliss

Bloating
Blockchain
Blocks

Blood

Blue

BMI

Boiled

Boiler

Boiling

Bone
Bone-derived
Book

Books

Boost
Boosting
Boosts
Bootstrap
Border

Borich
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Borneo
Botanical
Botany
Bottlenecks
Boundaries
Bounds
Bovine
Bracket
Bran
Branch
Branchless
Brassica
Brazil
Bread
Breadth
Breakdown
Breed
Breed-specific
Breeders
Breeding
Breeds
Bridge
Bridges
Bridging
Briefings
Bright
Bringing
Brisbane
Brittleness
Brix
Broadband
Broaden
Broader
Broiler
Broilers
Brought
Brownie
Brownies
Brucellosis
Bubble
Buffer
Bug

Bugs
Build-up
Building
Buitems
Bulgan
Bulgaricus
Burden
Burdened
Burdens
Bureaucratic
Burial
Business
Businesses
Butanol
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Buyers
Buying
By-products
Byproducts

C
Cadmium-doped
Caffeine
Calcium
Calculate
Calculated
Calculating
Calming
Caloric
Calorie-dense
Calories
Calorific
Campaigns
Campus
Campus-based
Canberry
Candidate
Canned
Canola
Canola-growing
Capacities
Capacity

Capacity-building

Capita

Capital
Capsicum
Captive
Capture
Captured
Captures
Capturing
Carbohydrate
Carbohydrates
Carbon
Carbon-intensive
Carbon-negative
Carbon-rich
Carbonated
Cardamom
Cardamomum
Cardiovascular
Career
Carefully
Caregiving
Carpocapsae
Carried
Cartilage
Cascade

Case
Case-based

Cases

Cash
Cash-based
Cassachos
Cassava
Cassava-based
Castaneum
Casting
Categorical
Categories
Categorized
Categorizing
Catering
Caterpillars
Caters

Cattle
CBAM
CBCE
CCHF
CCPS
CCRCS

Cd
Cd-doped
Cd-risc-
Celiac

Cell

Cellular
Center
Central
Centralized
Centre
Centrifugation
Century
Cercariae
Cereal
Cereals
Certain
Certificates
Certified
Ceylan

CFU

Chain
Chains
Chakwal
Challenge
Challenged
Challenges
Challenging
Change
Changes
Changing
Channel
Chapatti
Characteristic
Characteristics
Characterization
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Characterize Citations Coastal Commissioner
Characterized Cited Coastline Commitment
Charge Cities Coccinella Commitments
Chartered Citric Coccinellid Committed
Checked Citrus Coccinellids Committee
Checks Citrus-producing Cocoa Commodities
Cheesecloth Claims Coconut Commodity
Chemical Class Coded Common
Chemical-intensive Classes Coefficient Commonly
Chemicals Classification Coercive Communication
Chemistry Classifications Coexistence Communities
Chestnut Classified Coexists Community
Chewiness Classroom Cognitive Community-based
Chewing Classrooms Coherent Community-driven
Chewy Clean Cohesive Community-led
Chi-square Clean-label Cointegration Community-level
Chicken Cleaned Cold Compacted
Chickens Cleaner Cold-chain Comparable
Chickpea Cleaning Coli Comparative
Chickpea-based Clear Collaboration Compare
Chickpea-related Clearance Collaborations Compared
Chickpeas Clearly Collaborative Compares
Chicks Clima Collaboratively Comparing
Chicory Climate Collaborators Comparison
Child Climate-adaptive Collagen Comparisons
Childcare Climate-driven Collagen-based Compatibility
Childhood Climate-energy Collagen-enriched Compelling
Children Climate-health Collapse Compensation
China Climate-induced Collateral Competencies
Chinch Climate-informed Collect Competency
Chinese Climate-linked Collected Competition
Chiniot Climate-related Collecting Competitive
Chips Climate-resilient Collection Competitiveness
Chlorpyrifos Climate-responsive Collectively Complement
Chocolate Climate-sensitive College Complementarily
Chocolates Climate-smart Colony Complementary
Choice Climate-vulnerable Color Complemented
Choices Climates Coloration Complements
Cholera Climatic Colorimetric Complete
Choose Clinical Combat Completed
Chores Clinicopathological Combating Completely
Chosen Clinics Combination Completing
Christian Closed-ended Combinations Completion
Chromatography Clothianidin Combine Complex
Chronic Cloudy Combined Complexity
Chronically Clove Combiners Complexity-based
Chrysanthemum Cloves Combines Compliance
Chrysanthemums Cluster-robust Combinex Complicate
Cicer Cm Combining Component
Cichorium Co-benefits Comfort Components
Cineole Co-existing Commerce Composed
Cinnamomum Co-exposure Commercial Composite
Cinnamon Co-management Commercial-scale Composition
Ciocalteu Co-ownership Commercialization Compostable
Circular Co-precipitation Commercialized Composting
Cistanches Coagulans Commercially Compound
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Compounded
Compounding
Compounds
Comprehension
Comprehensive
Comprehensively
Comprises
Comprising
Compromise
Compromised
Compromising
Computational
Computed
Comsats
Comtrade
Concentration
Concentration-
dependent
Concentrations
Concept
Conceptual
Concern
Concerning
Concerns
Concluded
Concludes
Conclusion
Conclusions
Concurrent
Concurrently
Condition
Conditioning
Conditions
Conducted
Conducting
Confectionery
Conference
Confidence
Confirm
Confirmed
Confirming
Confirms
Conflicts
Confront
Confronting
Connected
Connection
Connectivity
Connor-davidson
Conscious
Consciousness
Consequence
Consequences
Consequent
Conservation
Conservation-friendly

Conserve
Conserving
Considerations
Consistency
Consistent
Consistently
Consolidated
Consolidating
Consolidation
Constant
Constituent
Constituents
Constrain
Constrained
Constraint
Constraints
Construct
Constructed
Construction
Constructs
Consumable
Consumed
Consumer
Consumer-friendly
Consumers
Consumption
Consumption-based
Contact
Containers
Containing
Contaminant
Contaminated
Contamination
Contemporary
Content
Contents
Context
Context-relevant
Context-sensitive
Context-specific
Contexts
Contextual
Contextualize
Contingent
Contortus
Contracting
Contracts
Contrast
Control
Controlled
Controlled-
environment
Controlling
Controls
Convection
Convenience
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Convenient
Conventional
Convergence
Conversely
Conversion
Converted
Cook
Cooked
Cooperation
Cooperative
Cooperatives
Coordinated
Coordination
Coping
Cornerstone
Cornmeal
Correct
Corrected
Correction
Correlated
Correlates
Correlation
Correlational
Correlations
Corresponds
Corridors
Cosmetic
Cosmetics
Cost
Cost-benefit
Cost-effective
Cost-effectiveness
Cost-related
Cost-to-income
Costly

Costs
Cotesia
Cotton
Cotton-growing
Couches
Could
Councils
Counseling
Count
Counted
Counter
Countered
Counterparts
Countries
Country
Country-specific
Counts
Coupled
Course

Court

Courts
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Cover

Coverage
Covered
Covering
Covid-

Cow

Crafted

Cramps
Cranberry
Craving

Crd

Creaminess
Create

Creating
Creatinine
Creation

Credit

Cricket

Crickets
Crimean-congo
Crisis

Critical
Critically
Criticized
Croaker
Crockery

Crop
Crop-related
Cropping

Crops
Cross-border
Cross-country
Cross-cutting
Cross-disciplinary
Cross-legged
Cross-regional
Cross-sectional
Cross-sectionally
Cross-sector
Cross-sectoral
Cross-tabulation
Cross-tabulations
Cross-validation
Cross-ventilation
Crossbred
Crossbreeds
Crosses

Crucial

Crude

Cruiser
Crunchiness
Crushed
Cryptosporidium
CS-ARDL

CSA

CSIRO



Cucumber
Cucurbits
Cues
Culinary
Cultivars
Cultivate
Cultivated
Cultivation
Cultural
Culturally
Culture
Culture-independent
Cultures
Cumulative
Curb
Curcuma
Curling
Current
Currently
Curricula
Curve
Customer
Cusum
Cusum-squared
Cusumq
Cusumsq
Cutlery
Cutting-edge
Cv

CVvM
Cyantraniliprole
Cyber
Cybersecurity
Cycle

Cycles
Cycling
Cypermethrin

D
DAFWA
Daily

Dakwah
Damage
Damages
Damaging
Darkling
Daska
Data-driven
Database
Databases
Dataset
Datasets
Datura
Dawakin-kudu
Day-old

Daya
Debt-to-gdp
Decarbonization
Decent
Decentralization
Decentralized
Decision
Decision-maker
Decision-makers
Decision-making
Decision-support
Decisions
Decline
Declined
Declines
Declining
Decongestant
Decoupled
Decrease
Decreased
Dedication
Deep-rooted
Deepen
Deepened
Deepening
Defence
Defense
Deferred
Deficiencies
Deficiency
Deficit

Deficits
Defined
Deforestation
Degeneration
Degradation
Degraded
Degrades
Degrading
Dehydrated
Dehydration
Delayed
Deleterious
Deleting
Delight

Deliver
Delivered
Delivering
Delivers
Delivery
Deltamethrin
Demand
Demanding
Demands
Demographic
Demographics
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Demonstrate
Demonstrated
Demonstrates
Demonstrating
Demonstration
Dense
Denser
Densities
Density
Dental
Department
Dependence
Dependency
Dependent
Depending
Depends
Deplete
Depletion
Depreciation
Deprivation
Depth

Dera

Derive
Derived
Descriptive
Desertification
Design
Designed
Designers
Designing
Desirable
Desire
Desired
Desorption
Despite
Dessert
Desserts
Destabilize
Destruction
Destructive
Detail
Detailed
Details
Detect
Detectable
Detected
Detection
Deter
Deterioration
Determinant
Determinants
Determine
Determined
Determines
Determining
Detoxifying

Detrimental
Devastating
Develop
Developed
Developers
Developing
Development
Developmental
Develops
Deviations
Device
Devote

DFID

Dhaka
Diabetes
Diabetic
Diabetic-friendly
Diagnostic
Diagnostics
Dialogue
Dialogues
Diaperinus
Dickey-fuller
Diesel
Diesel-powered
Diet
Diet-related
Dietary

Diets
Difference
Difference-in-
differences
Differences
Different
Differential
Differentials
Differentiated
Differently
Differing
Difficulties
Difficulty
Diffusion
Digestion
Digestive
Digital
Digitalization
Digitally
Dignity
Diligently
Dimension
Dimensions
Diminishes
Diminishing
Dining
Dioxide
Diphenyl-
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Diptera

Direct
Direction
Directions
Directly
Director
Directs
Disadvantaged
Disaggregated
Disaster
Discarded
Disciplined
Disciplines
Discomfort
Disconnect
Discourage
Discourse
Discrepancy
Discretionary
Discussions
Disease
Disease-resistant
Diseases
Disempowerment
Disengagement
Dishes
Disintegration
Disorders
Disparities
Disparity
Displaced
Displacement
Disposal
Disproportionate
Disproportionately
Disputes
Disrupt
Disrupted
Disrupting
Disruption
Disruptions
Disrupts
Dissatisfaction
Dissatisfied
Dissemination
Dissolution
Dissolved
Distance
Distillation
Distinct
Distinguished
Distort
Distortions
Distract
Distress
Distributed
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Distribution Drivers
Distributions Drives
District Driving
District-specific Drones
Districts Drop
Distrust Drought
Disturbances Drought-prone
Diverging Drought-tolerant
Diverse Droughts
Diversification Drug
Diversified Drugs
Diversify Dry
Diversifying Drying
Diversity Dryland
Divided Dsc
Dividend Dscs
Division Dti
Divisions Dual
Divorce Due
Divorced Durability
DLS Duration
DNA During
Documentation Dust
Documented Dutse
Documents Dwarf
Domestica Dye
Dominance Dyes
Dominant Dynamic
Dominate Dynamics
Dominated Dynamism
Donor Dysentery
Doped Dysfunction
Dormant Dysmenorrhea
Dorsalis
Dosage E
Dose-dependent E-commerce
DOS?S Earlier
Dosing Early
Double Early-career
Double-edged Early-maturing
Doubled Early-season
Dough Early-stage
Down Earned
Dpph Earning
Dr ) Earnings
Drainage Earth
Drapg Earthy
Drawing Ease
Dr?ws Easier
Dr%ed Easing
Drink East
Drinking Eat
Dr%nks Eating
Dr%ve Eclairs
Dr¥ven Eem
Driver
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Eco-anxiety
Eco-civilization
Eco-efficiency
Eco-efficient
Eco-friendly
Eco-innovation
Eco-innovative
Eco-safe
Eco-safer
Eco-tourism
Ecological
Ecologically
Ecologists
Ecology
Econometric
Econometrics
Economic
Economically
Economics
Economies
Economist
Economists
Economy
Ecosystem
Ecosystem-based
Ecosystems
Ecotourism
Ectoparasites
Edible

Editor
Editorial
Educated
Educating
Education
Education-based
Educational
Educators
Edwardsiana
Effect
Effective
Effectively
Effectiveness
Effects
Efficacy
Efficiency
Efficient
Effort

Efforts

EFS

Egg

Eggs

Egypt
Ehtisham
Eight

Eip

Eipp
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Either Enabler Enterprise Estimation
Ejaz Enablers Enterprise-sensitive Estimations
Eke Enables Enterprises Ethanol
Ekyc Enabling Entertainment Ethical
Elabbasy Encompass Entirely Ethics
Elastic Encompasses Entomological Ethiopia
Elasticity Encompassing Entomology Etiological
Elderly Encourage Entomopathogenic Eucalyptol
Electricity Encouraged Entrant Eucalyptus
Electrolytes Encouraging Entrenched Eugenol
Electron Encouragingly Entrepreneurial Eukaryotes
Electronic Encryption Entrepreneurs European
Elementary End Entrepreneurship Eurostat
Elements Endangered Entry Euryale
Elettaria Endemic Enumeration Evaluate
Elicit Endogenous Environment Evaluated
Elite Endothermic Environmental Evaluates
Elites Endpoint Environmentally Evaluating
Elixir Endure Environments Evaluation
Eluents Enduring Enzymatic Evaluations
Embedded Enemies Enzyme Evaporation
Embedding Enemy Eosinophils Even
Embracing Energy Epf Event
Emerge Energy-corrected Epidemiological Events
Emerged Energy-intensive Epidemiology Evidence
Emergence Energy-sector Equal Evidence-based
Emerges Enforce Equality Evident
Emerging Enforcement Equally Evolve
Eminent Enforcing Equation Evolving
Emission Engage Equatorial Exacerbate
Emissions Engaged Equilibrium Exacerbated
Emits Engagement Equipment Exacerbating
Emmanuel Engagements Equipped Examine
Emotional Engages Equitable Examined
Emphasis Engaging Equity Examines
Emphasize Engineering Erode Examining
Emphasized Enhance Erosion Examples
Emphasizes Enhanced Erratic Exceed
Emphasizing Enhancement Error Exceeded
Empirical Enhancers Errors Excellent
Empirically Enhances Erysimi Exception
Employ Enhancing Escalate Exceptional
Employed Enjoy Escalating Excessive
Employees Enlarged Escape Exchange
Employers Enrich Escherichia Executed
Employing Enriched Especially Execution
Employment Enriching ESR Exert
Employs Enrichment Essential Exerts
Empower Enrofloxacin Establish Exhaustion
Empowered Enrolled Established Exhibit
Empowering Enshrined Establishing Exhibited
Empowerment Ensure Establishment Exhibiting
Empowerment-driven Ensured Estimate Exhibits
Empowerment-health Ensures Estimated Existing
Enable Ensuring Estimates Expansion
Enabled Enteric Estimating Expectancy
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Exgémé?gfibns
Expected
Expeditions
Expenditure
Expenditures
Expenses
Experience
Experienced
Experiences
Experiencing
Experiment
Experimental
Experiments
Expert
Expertise
Experts
Expiry
Explain
Explanatory
Exploited
Exploration
Explore
Explored
Explores
Exploring
Export
Export-oriented
Exported
Exporters
Exports
Exposed
Exposing
Exposure
Exposures
Express
Expressed
Expressing
Extend
Extended
Extending
Extends
Extension
Extension-led
Extensive
Extensively
Extent
External
Extract
Extracted
Extraction
Extracts
Extracurricular
Extreme
Extremes
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F
F-bound
Fabric
Fabrics
Facilitate
Facilitated
Facilitating
Facilitation
Facilities
Facing
Factitious
Factor
Factors
Factory
Faculty
FADV-
Failure
Failures
Faisalabad
Fakhar-e-bhakar
Falling
Famacha
Families
Family
Family-centered
Family-level
FAO
Far-reaching
Farm-gate
Farm-level
Farmer

Farmer-accessible

Farmer-centered
Farmer-led
Farmer-market
Farmer-oriented
Farmers
Farming
Farms
Fascioliasis
Fast-food
Fast-growing
Faster

Fat

Fatigue

Fatima

Fauna
Favorable
Favored
Favoring

FCR

FDI

Feasibility
Feature
Features

Fecal
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SITY

Fecundity
Federal
Federated
Feed
Feedback
Feedbacks
Feeding
Feedstock
Fellow
Fellowships
Female-headed
Females
Fenner
Fenugreek
Fermentation
Fermented
Fermenting
Ferox
Fertile
Fertility
Fertilization
Fertilizer
Fertilizers
Ferzaneh
Fever

FFMS

Fiber
Fiber-enriched
Fiber-rich
Field-based
Field-cage
Figen

Filled

Film
Film-forming
Films

Final
Finance
Finances
Financial
Financially
Financing
Findex
Findings
Fine
Fingerlings
Fintech
Fipronil
Firm

Firmer
Firmness
First

Fiscal
Fiscal-monetary
Fish
Fish-derived

Fisher
Fisheries
Fishers
Fishing

Fispp

Fitness
Five-point
Fiverr
Fixation
Fixed
Fixed-effects
Flavonoid
Flavonoids
Flavor
Flavored
Flavoring
Flavorings
Flavors
Flawed
Flexibility
Flexible

Flies
Flonicamid
Flood
Flood-affected
Flood-related
Flood-tolerant
Floods
Florfenicol
Floriculture
Flour
Flour-based
Flours
Flowering
Flowers
Flows
Fluctuated
Fluctuating
Fluctuations
Fludioxonil
Fluoroquinolones
Fly

Focaccia
Focal

Focus
Focused
Focuses
Focusing
Foenum-graecum
Folate

Foliar
Foliar-applied
Folin

Follow
Followed
Following
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Follows
Food
Food-based
Food-grade
Food-literate
Food-related
Food-saving
Food-secure
Foodborne
Foods
Footprint
Footprints
Fopnl

For

Forage
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Forage-to-concentrate

Force
Forced
Forces
Forecast
Forecasting
Forecasts
Foreign
Forest
Forestry
Formal
Format
Formation
Formative
Formats
Forming
Forms
Formula
Formulate
Formulated
Formulation
Formulations
Fortenza
Fortification
Fortified
Fortnightly
Forum
Forward
Forward-looking
Forward-thinking
Fossil
Foster
Fostering
Fosters
Found
Foundation
Founding
Four

Fourth
Fouzia

Fowl
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Fpas
Fragmentation
Fragmented
Fragrance
Framed
Framework
Frameworks
Framing
Fraud

Free
Freelancers
Freezing
Frequencies
Frequency
Frequent
Frequently
Fresh
Freshwater
Freundlich
Front-of-pack
Frontier
Frontiers
Frozen
Fructans
Frugiperda
Fruit
Fruit-based
Fruits
Frying

FTIR

FTSE

Fuel

Fueled
Fueling

Full

Fully
Fumigation
Function
Functional
Functionality
Functionally
Functioning
Functions
Fundamental
Funding
Fungal
Fungi
Fungicides
Further
Furthermore
Fuscipennis
Fusion
Future
Future-ready
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SITY

G

aadja

Gadjah

Gae

Gain

Gained
Gaining
Gains
Gambia

Gap

Gaps

Gara

Gardens
Garlic

Gas

Gases
Gastrointestinal
Gather
Gathered
Gauntlet

Gdp

Gdpca

Gdps

Gds

Gelatin
Gelatinized
Gelling
Gender
Gender-based
Gender-differentiated
Gender-inclusive
Gender-responsive
Gender-sensitive
Gendered
Genders
General
Generalized
Generally
Generate
Generated
Generates
Generation
Generations
Genetic
Genetics
Genomic
Genotypes
Geographic
Geographical
Geraniol
Geriatric
Germination
Ghafoor
Ghanwa
Ghazi

Ghazi-

GHG

Giardia
Ginger
Ginger-based
Gis

Given

Glacial

Glass

Global
Globalization
Globally
Globe
Globulus
Glucan
Glucomannan
Glucose
Glutathione
Gluten
Gluten-free
Gluten-sensitive
Glycemic
Glycerol
Glycosides
Gmail

Goats

Golden

Good

Google
Governance
Government
Government-backed
Government-led
Governmental
Governments
Grades
Gradual
Gradually
Grain
Grain-free
Grains

Gram
Graminum
Grams
Granarium
Granger
Granulated
Grated
Greater
Greatest
Green
Green-synthesized
Greener
Greenery
Greenhouse
Greening
Greens
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Grid"" Harm Herbs Honorary
Griffith Harmful Heritage Hope
Gross Harming Hesitancy Horizons
Ground Harmonizing Hesitation Hormone
Ground-level Harmony Heterogeneity Horn
Grounded Harms Heterogeneous Horticultural
Groundwater Harness Heterorhabditis Hospitality
Groundwater-based Harnessing Heteroskedasticity Hospitals
Groundwater- Harvest Heteroskedasticity- Host
dependent Harvested robust Host-location
Group Harvesting Hiddent Host-searching
Groups Harvests Hierarchical Hosted
Grow Hausman High-income Hosts
Grower Hazara High-input Hotels
Growers Hazards High-output Hour
Growing Hazelnut High-protein Hours
Grown Hazelnuts High-quality House
Growth Hel High-resolution Houseflies
Growth-inhibiting Headache High-risk Housefly
Growth-inhibitory Headaches High-tech Household
Growth-led Health High-throughput Household-level
Growth-oriented Health-boosting High-use Households
Gryllidae Health-conscious High-value Housing
Guarantee Health-focused High-yield How
Guava Health-oriented High-yielding However
Guest Health-promoting Higher Human-animal-
Guidance Health-related Higher-income environment
Guide Healthcare Highest Humann
Guiding Healthier Highlight Humans
Guilt-free Healthy Highlighted Humidity
Gujranwala Heartfelt Highlighting Hurdle
Gulfam Heated Highlights Hybrid
Gum Heating Highly Hybridization
Gummies Heatwave Hinder Hydration
Gummy Heatwave-resilient Hindered Hydro
Gums Heatwaves Hindering Hydro-distillation
Gut Heavily Hippodamia Hydrocolloids
Gypsum Heavy Histological Hydrodynamics

Hectares Histopathological Hydrogen
H Hedonic Histopathology Hydrogeology
Heindex He%ght Hlstor%cal Hydrology
Habitat Heightened Hoarding Hydrolysis
HACCP Helminths Hogg Hydropericardium
Hackett Hemgtolo gical Hold%n g Hydroph%lg
Haemonchus Hemlptera. Holdings Hydrophll}c
Hafizabad Hemoglqu Holfis ' Hyd'ropomcs
Halal-certified Hemolytic . Hohs‘up Hygiene .
Halal-compliant Hemorrhaglc Holstein Hypertension
Handling Hepat%c. Hombre Hypothes;s
Happiness Hepatitis Home Hypothes1s
Harassment Hepatocellular. Homegrowp Hypoxia
Hardest Hepatoprojce.ctwe Homeostasis
Hardness Hepatotoxicity Homework I
Hardship Herb Honey Ichthyophthiriasis
Hardships Herbal Honey-based Ict-driven

Herbalists Hongyun
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Idea

Ideas

Identical
Identification
Identified
Identifies
Identify
Identifying
Identity

IFPRI

Ignored

[1l-suited
Iliteracy
[lliterate

Illness

Illnesses
[lustrated
[lustrates
[lustrative

ILO

ILRI

Image

Imagery
Imbalance
Imbalanced
Imbalances
Imidacloprid
Immediate
Immediately
Immense
Immune
Immune-boosting
Immune-modulatory
Immune-supporting
Immunity
Immunoglobulins
Immunological
Immunopathological
Immunostimulant
Immunosuppression
Immunosuppressive
Impact

Impacted
Impactful
Impacting
Impacts

Impaired

Impala

Impede
Impediments
Implement
Implementation
Implemented
Implementing
Implications
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Implying
Import
Importance
Important
Importantly
Imported
Imports
Impose
Imposed
Impractical
Impressive
Improve
Improved
Improvement
Improvements
Improves
Improving
In-depth
In-person
Inaccessible
Inadequate
Inadequately
Incentive-based
Incentives
Incentivize
Incentivizing
Incidence
Incidents
Inclination
Inclined
Include
Included
Includes
Including
Inclusion
Inclusive
Inclusiveness
Inclusivity
Incoherence
Income
Income-based
Income-generating
Income-sensitive
Incomes
Inconsistencies
Inconsistent
Incorporated
Incorporating
Incorporation
Increase
Increased
Increases
Increasing
Increasingly
Incubation
Incurred
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Independence
Independent
Index

India

Indica
Indicate
Indicated
Indicates
Indicating
Indicator
Indicators
Indices
Indigenous
Indirect
Indiscriminate
Individual
Individually
Individuals
Indo-pacific
Indonesia
Indoor
Induced
Indulgence
Indus
Industrial

Industrialization

Industries
Industry
Ineffective
Inefficiencies
Inefficient
Inequalities
Inequality
Infected
Infection
Infections
Inferential
Infestation
Infestations
Inflammation
Inflation
Influence
Influenced
Influencers
Influences
Influencing
Influential
Inform
Informal
Informant
Informants
Informatics
Information
Informational
Informed
Informs

Infrastructural
Infrastructure
Infused
Ingenuity
Ingredient
Ingredients
Inheritance
Inhibit
Inhibiting
Inhibition
Initial
Initially
Initiate
Initiative
Initiatives
Injury

Inland

Inm
Innovation
Innovation-sharing
Innovations
Innovative
Innovatively
Inoculants
Inoculum
Inpatient
Input
Input-based
Input-intensive
Input-use
Inputs

Insect
Insecticidal
Insecticide
Insecticides
Insectivorous
Insects
Insecurity
Insights
Insignificant
Inspected
Inspiration
Inspired
Inspires
Instability
Installation
Instant
Instead
Institute
Institution
Institutional
Institutionalizing
Institutions
Instrument
Instruments
Insufficient
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Insulation
Insulin
Insurance
Intake
Integral
Integrate
Integrated
Integrates
Integrating
Integration
Integrative
Integrity
Intellectually
Intelligence
Intense
Intensification
Intensified
Intensifies
Intensifying
Intensity
Intensive
Intent
Intention
Intentions
Inter-agency
Interaction
Interactions
Intercropping
Interdependencies
Interdisciplinary
Interest
Interest-free
Interestingly
Interfaces
Interference
Intergovernmental
Interlinked
Intermediaries
Internal
International
Internationally
Internet
Internet-based
Internship
Interoperability
Interpret
Interpretation
Interpreted
Interpreting
Intersection
Intersectoral
Intertwined
Intervals
Intervention
Interventions
Interview

Interviewed
Interviews
Intolerance
Introduce
Introduced
Introduces
Introducing
Introduction
Intrusion
Intybus
Inulin
Inulin-type
Invasive
Inverted
Inverted-u
Invest
Invested
Investigate
Investigates
Investigating
Investigation
Investing
Investment
Investments
Investor
Investors
Invisible
Invited
Involved
Involvement
Involves
Involving
Tot-enabled
Ipcc

Ipm
Ipomoea
Iraq

Iron
Irregular
Irrigation
Irritation
Islamabad
Islamia
Islamic
Islamic-based
Islands
Isolate
Isolated
Isolates
Isotherm
Isotherms
Issue

Issues

J
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Jaggery
Jam
James
Jambhari
Jams
Japan
Jaranwala
Jars
Jashore
Jerky
Jhang
Jinnah
Job

Jobs
Joham
Join
Joint
Jointly
Journal
Journals
Judicial
Judicious
Juice
Juices
Jujuba
Jujube
Junk
Just
Justice

K

Kalimantan
Kaner
Kano

Kao
Karachi
Kcal
Keeping
Kefir
Kelautan
Kendari
Kernels
Keynote
Keywords
Kg
Khapra
Kheer
Khula
Khurrianwala
Khyber
Kidney
Kidneys
Kill
Killing
Kilogram
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Kinetic
Kinetics
King
Kiran
Kissa-e-
Kissan
Kissan-
Km
Knowledge
Known
Komal
Kombucha
Komiljon
Komilov
Komunitas
Konya
Korea
Kotmomin
Kp

Kudzu
Kundiri
Kuznets

L

Lab

Label
Label-reading
Labeling
Labels

Labor
Labor-intensive
Laboratory
Laboratory-based
Laborers
Labour

Lack

Lacked
Lacking

Lacks
Lactation
Lactobacillus
Lactose
Lactose-reduced
Ladybird

Lafay

Lag

Lagged
Lagging

Lags

Lahore
Lambda-cyhalothrin
Lamiaceae
Land

Land-use
Landholding
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Landholdings
Landowners
Lands
Landscape
Landscaping
Language
Lanka
Lanzhou
Large
Large-scale
Largely
Larger
Largest
Larvae
Larval
Larvicidal
Lasbella
Laser
Lasted
Latent

Later

Latin
Launched
Lavandula
Lavender
Lavender-infused
Layyah
LCA

Lead
Leader
Leaders
Leadership
Leading
Leads

Leaf
Leafthoppers
Leafworms
Leafy
Learning
Least
Leaves
Leaving
Lectures
Legacy
Legal
Legume
Legumes
Leguminous
Leishmania
Leisure
Lemon
Lemongrass
Lending
Length
Lens

Lentil

&
3|

5
£

B

Z D)
Lentils
Lesions
Less
Lessons
Lethal
Level
Leveling
Levels
Leverage
Leveraged
Leveraging
Levin
Liberalization
Licensing
Life
Lifecycle
Lifecycles
Lifelong
Lifespan
Lifestyle
Lifestyle-related
Lifestyles
Light
Light-dark
Lightly
Like
Likelihood
Likely
Likert
Lime
Limit
Limitations
Limited
Limiting
Limits
Limonene
Lin
Linalool
Linalyl
Line
Linear
Lines
Link
Linkages
Linked
Linking
Links
Lipaphis
Lipid
Liquid
Liter
Literacy
Literal
Literature
Literature-based
Litigants

SELCUK
UNIVERSITY

232

Litigation
Little
Littoralis
Livelihood
Livelihoods
Liver

Livers

Lives
Livestock
Living
Livingston
Load

Loaf

Loans

Local
Localized
Localizing
Locally
Location
Location-specific
Locations
Log
Log-transformed
Logistic
Logistics
Logit

Long
Long-run
Long-term
Longa

Longer
Longevity
Longitudinal
Longreach
Longstanding
Look

Loss

Losses

Lotus

Low
Low-cost
Low-efficiency
Low-fat
Low-heat
Low-income
Low-oxygen
Low-quality
Low-resource
Low-risk
Low-sugar
Lower
Lower-income
Lower-middle
Lower-middle-income
Lowering
Lowers

Lowest

Lsd

Lubna

Lymphocyte
Lymphoid
Lymphoproliferative

M

Machine

Macro
Macro-financial
Macroeconomic
Macronutrient
Macronutrients
Macrosiphoniella
Macrosiphum
Mada

Made

Madiha
Magnesium
Magnitude

Mai

Maimoona
Main

Mainly
Mainstream
Mainstreaming
Maintain
Maintained
Maintaining
Maize

Majeed

Major

Majority
Makaika

Make

Makers
Makhana
Making
Makinta
Malaika
Malaysia

Male

Maleeha
Maleeq-ul-islam
Maliha
Malnutrition
Malondialdehyde
Maluku
Mamman
Mamona
Manage
Managed
Management
Managing



Manal
Mandatory
Mangifera
Mango
Mango-based
Mango-infused
Mango-kefir
Manifest
Manifestations
Manifesting
Manifests
Manner
Mansehra
Manual
Manufacturing
Map

Maple
Mapping
Marginal
Marginality
Marginalization
Marginalized
Marginally
Marginiventris
Marinated
Marinating
Marination
Marine
Marital
Marked
Markedly
Marker
Markers
Market
Market-driven
Market-induced
Marketable
Marketed
Marketers
Marketing
Markets
Marriage
Marriages
Married

Marts

Mass
Mass-produced
Mass-rearing
Material
Materials
Maternal
Matter

Matters
Maunds
Maximize
Maximized
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Maximizing
Maximum
Mdg-related
MDGS

Meal
Meal-time
Meals

Mean
Meaningful
Means
Means-end
Meant
Meanwhile
Measurable
Measure
Measured
Measurement
Measurements
Measures
Measuring
Meat
Meat-based
Mechanical
Mechanism
Mechanisms
Mechanization
Mediate
Mediated
Mediates
Mediating
Mediation
Medical
Medicinal
Medicine
Mediterranean
Medium
Medium-income
Meet

Meeting
Meets
Melt-fed
Melting
Member
Members
Membership
Men

Mental
Mentha
Menthol
Menthone
Mentorship
Meta-analyses
Metabolic
Metacercaria
Metagenomic
Metagenomics
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Metaphlan
Metarhizium
Methane
Methane-reducing
Methanogenic
Method
Methodological
Methodologies
Methodology
Methods
Methyl
Methyl-coenzyme
Metrics
Mexican
Mexico
Mianwali
Microbes
Microbial
Microbiological
Microbiologically
Microbiology
Microbiome
Microbiome-host
Microbiota
Microdata
Microfinance
Micronutrient-based
Micronutrients
Microorganisms
Microplastics
Microscopic
Microscopy
Mid-season
Middle
Middle-income
Middlemen
Migration

Mild

Mildly
Milestone

Milk

Milking

Mill

Milled
Millennium
Milling

Million
Mini-meals
Minimal
Minimally
Minimize
Minimizing
Minimum
Ministry
Minitab

Minor

Mint

Minute
Minutes
Mirpur
Misleading
Mismanagement
Missed
Mistrust
Mites

Mithat
Mitigate
Mitigated
Mitigating
Mitigation
Mix
Mixed-methods
Mixed-order
Mixing
Mixture
Mixtures
Mm

MNS
Mobile-first
Mobility
Mobilizing
Mode

Model
Modeling
Modelling
Models
Moderate
Moderate-to-severe
Moderated
Moderately
Moderating
Modern
Modernization
Modernize
Modernizing
Modes
Modest
Modified
Modular
Modulation
Mohamed
Mohammed
Moist
Moisture
Moisturizing
Molasses
Molds
Molecular
Molecule
Monetary
Money
Mongolia
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Mongolian
Monitor
Monitored
Monitoring
Monitors

Monk
Monocultures
Monogeneans
Monoterpenes
Montana

Month

Monthly
Mood-enhancing
Moral

Moreover
Moringa
Morphology
Mortalities
Mortality
Mosoul
Mosquitoes
Motivation
Motivational
Motivations
Motivator
Mouthfeel
Movements
Moving

Multan
Multi-collagen
Multi-level
Multi-location
Multi-method
Multi-pronged
Multi-sectoral
Multi-source
Multi-stage
Multi-stakeholder
Multidimensional
Multidimensionally
Multidisciplinary
Multifunctional
Multilateral
Multilayer
Multinomial
Multiple
Multisectoral
Multistage
Multivariate
Musca

Muscle

Mushka
Muslim-majority
Must

Mustapha
Mustard
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Mutton
Muzaffargarh
Mycotoxicosis
Mycotoxin
Mycotoxins

N
N-acetylcysteine
Nac-treated
Nachi

Nachos

Nacl
Nanomaterial-based
Nanomaterials
Nanoparticle
Nanoparticles
Nanotechnology
Naoh

Napus

Nardl
Narrowing
Natans

Nation
National
Nations
Nationwide
Native

Natural
Naturally
Naturals
Nature
Nature-based
Naveed
Navigating
Ncds

Near
Near-complete
Near-significant
Nearest
Nearly
Necessary
Necessitate
Necessitates
Necessitating
Necessity
Necropsy
Necrosis
Needed

Needs
Negative
Negatively
Negotiation
Neighboring
Nematode
Nematodes
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Neoseiulus
Nepal
Nephrotoxicity
Nerium
Netherlands
Network
Networks
Neuroprotective
Neutral
Neutrality
Newtons

Nexus

Ngo

Ngos

Nigella

Nigeria

Nigrum

Nile

Niloticus
Nitrates

Nitrite

Nitrogen
Nitrogen-fixing
Nitrooxypropanol
Non-alcoholic
Non-biodegradable
Non-camp
Non-communicable
Non-dairy
Non-financial
Non-food
Non-governmental
Non-heme
Non-linear
Non-material
Non-muslim
Non-participants
Non-pharmacological
Non-preference
Non-probability
Non-registered
Non-renewable
Non-significant
Non-stressed
Non-target
Non-toxic
Nonetheless
Nonlinearities
Noodles

Normal
Normality
Normalized
NorthNortheast
Notably
Noteworthy
Noticeable

Novel

Np

NPK

NPS

NPV

NSO

Nuanced
Nucleopolyhedroviral
Nucleopolyhedrovirus
Nudges

Nugget

Nuggets

Number
Numbered
Numbers
Numerous

Nusa
Nutraceutical
Nutraceuticals
Nutrient
Nutrient-dense
Nutrient-enriched
Nutrient-poor
Nutrient-rich
Nutrients
Nutrition
Nutrition-enriched
Nutrition-related
Nutritional
Nutritionally
Nutritious

Nuts

Nutty

Nymphal

Nysius

o

Oat

Oats

Obesity
Objective
Objectives
Observation
Observations
Observed
Obstacles
Obtained
Occasionally
Occupation
Occupational
Occurred
Occurrence
Ocean-based
Oceania
Ochratoxin



Ochropus
Odds

Ode
Off-farm
Offer
Offered
Offering
Offers
Officers
Official
Officinale
Oil-based
Oils

Oilseed
Okara

Older

Oldest
Oleander
Oleifera
Oleo
Olfactometer
Olfactometric
Olfactometry
Olfactory
Ols
Ols-based
Omar

Omer

On

On-farm
On-ground
On-site
On-the-go
One-third
One-time
One-unit
One-way
One-year
Ongoing
Onibudo
Online
Opaque
Open-access
Openness
Operates
Operating
Operational
Operationalizing
Operations
Operators
Opinions
Opportunities
Opportunity
Optimal
Optimization
Optimize
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Optimized
Optimizing
Option
Optional
Options

Oral

Orange
Orange-fleshed
Order
Ordinary
Oreochromis
Organic
Organization
Organizations
Organizing
Organoleptic
Organoleptically
Organs

Orhan

Origin
Ornamental
Orthoptera
Oryzaephilus
Ota
Ota-induced
Otc

Other

Others

Our

Ousseini

Out

Outbreak
Outbreaks
Outcome-focused
Outcomes
Outdated
Outlines
Outperform
Outperformed
Outperforming
Output
Outreach
Outside
Outstanding
Ovais

Oven

Over

Overall
Overcome
Overcoming
Overfishing
Overload
Overlooked
Overly
Overnutrition
Overreliance
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Overriding
Overscheduling
Oversight
Overuse
Overview
Overweight
Oviposition
Owner
Owners
Ownership
Oxidative
Oxide
Oxygen
Oyungerel

P

Pacific
Package
Packaged
Packaging
Packed

Padi

Page

Pain

Paired
Pakhtunkhwa
Pakistan
Pakistani
Pakora
Pakoria
Palatability
Panah
Pandemics
Paneer

Panel
Panel-corrected
Panelists
Panels

Paper

Papers

Papua
Paradigm
Paragraph
Parallel
Parameters
Parasite
Parasite-resistant
Parasites
Parasitic
Parasitoid
Parasitoids
Parasitological
Parasitologists
Parasitology
Parasitoses

Parent
Parental
Parents
Parliament
Part
Part-time
Parthenium
Parthenium-derived
Partial
Participant
Participants
Participate
Participation
Participatory
Particular
Particularly
Partners
Partnership
Partnerships
Parts

Pasrur
Passive

Past

Pasta

Paste
Paternal
Path
Pathogenicity
Pathogens
Pathological
Pathology
Pathway
Pathways
Patients
Patriarchal
Pattern
Patterns
Pattimura
Pay
Payment
Payments
Pbce

Pbs

Pca

Per
Pcr-amplified
Pcse

Pdhs

Pea

Peak
Peaked
Peaking
Pearl

Pearls

Peas

Pectin



Pedroni
Peel

Peels

Peer
Peer-reviewed
Peers
Pending
Penetration
Penicillium
Penn

People
Pepper
Peppermint
Peptide
Per-acre
Perceive
Perceived
Percentage
Percentages
Perception
Perception-based
Perceptions
Perennial
Perform
Performance
Performed
Performing
Peri-urban
Perikanan
Period
Periods
Permanent
Permethrin
Peroxide
Persist
Persisted
Persistent
Persistently
Persists
Personal
Personalized
Personnel
Persons
Perspective
Perspectives
Pesaran
Peshawar
Pesticide
Pesticides
Pests

Petri
Petrochemical-based
Petroleum-derived
Ph

Pha-p
Phagocytic

5
£

B

TR
Pharmaceutical
Pharmaceuticals
Pharmacology
Phase

Phased
Phenolic
Phenolics
Phenomena
Phenomenon
Phenotyping
Pheromone
Pheromone-based
Philippines
Phones
Phosphine
Phosphorus
Photovoltaic
Phylogenetic
Physical
Physically
Physicochemical
Physics
Physiological
Physiology
Phytobiopesticides
Phytochemical
Phytochemicals
Phytoremediation
Pickle
Picrylhydrazyl
Pillar

Pilot

Pinch

Pingelly
Pioneering
Piper
Pistachios

Pita

Pivotal

Pkr

Place

Placed
Placement
Placing
Plagued
Planetary
Planners
Planning

Plans

Plant
Plant-based
Plant-derived
Plantarum
Plantation
Planting
Plantix
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Plants
Plasma
Plasmodium
Plastic
Plasticizer
Plastics
Platform
Platforms
Pleasant
Pleased
Ploughing
Pls-sem
Plum
Pmas-arid
Pocket

Pod

Pods

Point

Points
Poisson
Policies
Policy
Policy-driven
Policy-related
Policy-relevant
Policymakers
Policymaking
Polio
Political
Politically
Pollination
Pollutant
Pollutes
Pollution
Pollution-related
Polymers
Polyphagous
Polyphenol
Pooled
Pooling

Poor

Poorer
Poorly
Popular
Popularity
Population
Population-specific
Populations
Porous
Porridge
Portion

Pose

Posed

Poses

Posing
Position

Positioning
Positions
Positive
Positively
Possess
Possible
Possibly
Post-cooking
Post-exposure
Post-fermentation
Post-harvest
Post-infection
Post-necropsy
Post-pandemic
Post-positivist
Post-processing
Post-treatment
Postdoctoral
Postgraduate
Postpone
Posture
Postures
Potassium
Potato
Potatoes
Potent
Potential
Potentially
Potentials
Poultry
Poultry-based
Poured
Poverty
Powder
Powdered
Powders
Power
Pp-fisher

Ppb

Ppm

Ppp

Practical
Practice
Practices
Practicing
Practitioners
Prais-winsten
Pre-harvest
Pre-industrial
Pre-packaged
Pre-tested
Prebiotic
Preceded
Precipitation
Precise
Precision
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Precursor
Predator
Predators
Predatory
Predicted
Prediction
Predictive
Predictor
Predictors
Predicts
Predominance
Predominant
Preface
Preference
Preferences
Preferred
Preferring
Preheating
Preliminary
Premier
Premix
Premixes
Premixtures
Preparation
Preparations
Prepared
Preparedness
Presence
Present
Presentation
Presentations
Presented
Presents
Preservation
Preservative-free
Preservatives
Preserve
Preserved
Preserving
President
Pressing
Pressure
Pressures
Prestigious
Prevalence
Prevalent
Prevent
Prevention
Prevents
Previously
Price

Prices
Pricing
Primarily
Primary
Principal
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Principles
Prior
Priorities
Prioritize
Prioritized
Prioritizing
Priority
Privacy
Private
Private-sector
Privileged
Pro-environmental
Pro-growth
Proactive
Probability
Probiotic
Probiotic-enriched
Probiotic-rich
Probiotics
Probit
Problem
Problematic
Problems
Procedural
Procedures
Proceedings
Process
Processed
Processes
Processing
Processors
Procreation
Procured
Procurement
Produce
Produced
Producer
Producers
Produces
Producing
Product
Production
Production-based
Productive
Productivity
Productivity-
enhancing
Products
Prof
Profenofos
Professional
Professionals
Professor
Profile
Profiles
Profiling
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Profit
Profitability
Program
Programs
Progress
Progressive
Prohibit
Project
Projected
Projections
Projects
Proliferation
Prolong
Prolonged
Prominent
Prominently
Promise
Promising
Promote
Promoted
Promotes
Promoting
Promotion
Prompted
Prone
Pronounced
Proper
Properties
Proportion
Proportional
Proportionate
Proportions
Propose
Proposed
Proposes
Prospects
Protecting
Protection
Protective
Protein

Protein-energy

Protein-rich
Proteins
Protocols
Prototypes
Protozoa
Protozoans
Protracted
Proved
Proven
Proves
Provide
Provided
Providers
Provides
Providing

?’4
Province
Provinces
Provincial
Proving
Provisioning
Proximate
Proximity
Proxy
Pseudo-second-
Pslm
Psychological
Psychology
Psychosocial
Public
Public-private
Publications
Published
Pubmed
Pueraria
Pulp
Pulped
Pulse
Pulses
Pumpkin
Pungent
Punjab
Punjab-
Punjab-specific
Pupae
Pupal
Purchase
Purchased
Purchasing
Purification
Purify
Purpose
Purposes
Purposive
Purposively
Pursue
Putra
Pwt
Pyriproxyfen
Pyrolysis

Q

Quadratic
Qualitative
Qualities
Quality
Quantification
Quantified
Quantify
Quantile
Quantiles
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Quantitative Realize Regenerative Removing
Quantity Realizing Regime Renal
Queensland Reallocation Regimes Renewability
Question Rearing Region Renewable
Questionnaire Received Regional Renowned
Questionnaires Recent Regionally Replace
Questions Recipe Regions Replaced
Quetta Recirculating Registration Replacing
Quintile Recognition Regression Replicable
Quintiles Recognize Regular Replicate
Quran Recognized Regularly Replicated
Recognizing Regulate Replicates

R Recommend Regulation Replication
Rainfall Recommendations Regulations Replications
Rainfed Recommended Regulatory Reporting
Raise Recommends Rehabilitate Reposition
Raised Record Rehabilitating Repositories
Raises Recorded Rehydration Represent
Raising Recording Re%nforce Representation
Rajanpur Records Re}nforcF:d Represented
Rakhshanda Recovered Reinforcing Represents
Rakshanda Recovery Related Reproducibility
Rana Recreational Relation Reproduction
Random Recruited Reiationa}ll Reproductive

: Recurring Relationship Require
Ezgggzged Recycled Relationships Required
Range Recycling Relative Requirements
Ranged Redesign Relatively Requires
Ranging Redesigned Relaxation Requiring
Rank Reduce Relaxed Research
Ranked Reduced Release Research-extension
Ranks Reduces Released Research-for-
Rapeseed Reducing Releases development
Raphanus Reductgse Relevance Researchers
Rapid Reducqon ReLevapF Reshage
Rapidly Reductions Rel¥ab1hty Reshapm g
Rationality Refers Rel¥able ReS}dence
Rationing Refined Reliance Residency
Ratios Refinement Reliant Residing
Rawalpindi Reflect Relied Residual
Rbs Reflecting Relief Residue
Rebd Reflective Relies Residue-related
Resi Reflects Relieve Residues
Reached Reforestation Religion Resilience
Reaching Reform Religious Resilience-building
Reactions Reforming Remain Resilient
Read Reforms Remained Resistance
Readiness Reformulated Remaining Resistant
Reading Reformulat.es Remains Resisting
Ready Refqrmulatlon Remarkable Resolution
Ready-to-eat Refrigerated Remarkably Resource
Real Refrigeration Remediation Resource-constrained
Real-time Refugee Remedies Resource-dependent
Real-world Refugees Remote Resource-efficient
Realities Regarding Removal Resource-intensive

Regeneration Removed Resource-limited
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Resource-scarce
Resources
Respect
Respectful
Respectively
Respira
Respiratory
Respond
Respondent
Respondents
Response
Responses
Responsibilities
Responsibility
Responsible
Responsibly
Responsive
Rest
Restaurant
Restaurants
Restoration
Restore
Restored
Restoring
Restrict
Restricted
Restricting
Restrictions
Restrictive
Restricts
Result
Resulted
Resulting
Results
Resurgence
Retained
Retention
Rethink
Rethinking
Return
Returns
Reusability
Reuse
Reused
Reveal
Revealed
Revealing
Reveals
Revenue
Review
Review-based
Reviewed
Reviewers
Reviews
Revitalizing
Revival
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Revolutionize
Revolutionizing
Rhamnaceae
Rheological
Rhizoglyphus
Rhizome
Rho
Rhopalosiphum
Ribesii
Ricardian
Rice
Rice-growing
Rice-producing
Rich
Richest
Richness
Right
Rights
Rigor
Rigorous
Rimsha
Ripe
Riphah
Risk
Risk-averse
Risks
Roadmap
Roads
Roasted
Robust
Robustness
Rodents
Rooftop
Rooftops
Room
Room-temperature
Root
Rooted
Rosa
Rosae
Rose
Roses
Rotating
Rotation
Routine
Routines
Row
Rows
Rs
Rules
Rumen
Ruminants
Run
Rural
Rural-to-urban
Rural-urban

SELCUK
UNIVERSITY

239

Ryukyus

S

S-o-r
Safeguard
Safeguarding
Safer

Safety
Sahulat
Sakhi

Sales
Salicylic
Saline
Saline-resilient
Salinity
Salinity-induced
Salinization
Salinized
Salt

Samad
Sambrial
Sanborni
Sanguinicola
Sanitary
Sanitation
Sapientum
Saponins
Sarcopenia
Sargodha
Satellite
Satellite-based
Satiety
Satisfaction
Satisfactory
Satisfied
Satisfying
Sativa
Sativum
Sativum-based
Saturated
Sauce
Saving
Savings
Savory
Saw-toothed
Sawflies

Sca
Scalability
Scalable
Scale
Scale-up
Scaling
Scarce
Scarcity
Scattered

Scavenging
Scenarios
Schedule
Schedules
Scheduling
Scheme
Schemes
Schistosomiasis
Schizaphis
Scholar
Scholarly
Scholars
Scholarship
School
School-aged
School-based
Schools
Science
Sciences
Scientific
Scientist
Scientists
Scoby
Scope
Scopus
Score
Scored
Scores
Scoring
Scps

Screen
Screening
Scuba

Sdg

Sdgs

Sea

Search
Searches
Season
Season-long
Seasonal
Seaweed
Seaweed-based
Second
Second-generation
Secondary
Secretaries
Secretion
Sections
Sector
Sector-specific
Sector-wise
Sectoral
Sectors
Secure
Secured
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Security
Sedentary

Seed
Seed-applied
Seed-based
Seed-buying
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Selected
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Self-administered
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Self-reported
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Significance
Significant
Significantly
Signs

Silver
Silybum
Silymarin
Similar
Similarly
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Simplified
Simplifying
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Simulates
Simulating
Simulation
Simultaneous
Simultaneously
Sindh
Sinensis
Singapore
Singh
Site-specific
Sitobion
Sitting
Slices
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Sludge
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Small-scale
Smaller
Smallholder
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Smart
Smartphone
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Smoke
Smoking
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Sms-based
Snack
Snacking
Snacks
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Species-specific Stand Strategies Substitution
Specific Standard Strategy Substrate
Specifically Standardize Stratified Substrates
Spectrometry Standardized Strawberry Subtropical
Spectroscopy Standardizing Streamlined Success
Spells Standards Streamlining Successful
Spend Stands Strength Successfully
Spending Staphylococcus Strengthen Sucrose
Spent Staple Strengthened Suffers
Spice-based Staples Strengthening Sufficiency
Spices Star Strengthens Sufficient
Spider Starch Strengths Sugar
Spiders Starch-based Stress Sugar-free
Spike Starch-pectin Stressed Sugar-related
Spikes Starter Stresses Sugarcane
Spiking Startups Stressors Sugars
Spinach Stata Stricter Sugary
SPIS State Strong Suggested
Splat-bat State-of-the-art Stronger Suggesting
Splat-mat States Strongest Suggests
Splat-mat-ba Stationarity Strongly Suitability
Splat-mat-me Statistical Structural Suitable
Split Statistically Structure Sulawesi
Spodoptera Statistics Structured Summarize
Spoilage Status Structures Summer
Spontaneity Steadily Struggle Sunstein
Spontaneous Steady Struggling Super-fruit
Sports Steep Student Superior
Spot-market Steinernema Students Supervised
SPP Stem Studied Supervises
Sprays Stemming Studies Supervision
Spread Step Study Supplement
Spreadability Steps Stunted Supplementation
Spreads Sterile Stunting Supplemented
Spring Sterilization Sub-campus Suppleness
Springiness Sterilized Sub-saharan Supply
Spss Stevia Subcutaneously Support
Sqr Stewardship Subhani Supported
Squares Stimulus Subjected Supporting
Srbc Stimulus-organism- Subjective Supportive
Sri response Sublethal Supports
Ssp Stirred Submissions Suppresses
Stability Stochastic Suboptimal Suppression
Stabilization Stock Subscales Sugaina
Stabilize Stocked Subscriptions Surface
Stabilizing Stocking Subsector Surfaces
Stable Stocks Subsequent Surfactants
Staff Storage Subsidies Surgery
Stage Stored Subsidized Surinamensis
Stage-specific Stored-product Subsidy Surplus
Stages Strain Substances Surveillance
Stagnant Strain-specific Substandard Survey
Stakeholder Strains Substantial Surveyed
Stakeholders Stramonium Substantially Surveys
Stalled Strategic Substitute Survival
Stamina Strategically Substituting Susceptibility
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Susceptible Tackling Tephritid Timeframe
Sustain TAEF Tephritidae Timor-leste
Sustainability Tahira Term Tissue
Sustainability-driven Tailored Terminal Tissues
Sustainable Tailoring Termination Titers
Sustainably Takeout Terms Titratable
Sustained Tandojam Tester Toasted
Sustaining Tangible Testing Toba
Sustains Tania Textiles Tolerance
Swadat Tannins Textural Tolerant
Sweep Tanta Texture Tonnes
Sweet Tanta-egypt TFC Tons
Sweetener Tapioca Thailand Top-down
Sweeteners Tapioca-based Than Topical
Sweetness Tarakan Thanks Topics
Sweets Targeted That Tourism
Swelling Targeting The Toward
Switching Tariffs Theft Towards
Swollen Tashkent Their Toxic
Sword Taste Them Toxicity
Swot Taxa Thematic Toxicological
Swper Taxonomic Thematically Toxin
Symbiotic Tea Theme TPC
Symptoms Teachers Theme-based Traceability
Syndemic Teaching Themes Tracked
Syndrome Team Then Trade
Synergistic Teams Theoretical Trade-related
Synergy Tebuconazole Theory Traders
Synthesis Tech-driven Therapeutic Tradition
Synthesize Technical Therapeutics Traditional
Synthesized Technician Therapies Traditionally
Synthesizes Technique Therapy Traditions
Synthesizing Techniques Thermal Traffic
Synthetic Technological Thermodynamic Trained
Syrphid Technologies Thermodynamics Training
Syrphus Technology Thermolabile Trait
Syrup Technology-driven Thiamethoxam Traits
Syrups Technology-intensive Thickness Trajectories
Syrupy Teenagers Thinking Trajectory
System Tehreem Third-instar Transaction
System-wide Tehsil Third-stage Transactions
Systematic Tehsils Thistle Transboundary
Systematically Telecom Thistle-infused Transform
Systemic Telephone Thoroughly Transformation
Systems Television Thresholds Transformative
Systems-based Teminabuan Thrips Transforming
Syzygium Temperate Through Transgenerational
Temperature Throughout Transition
T Temperature-related Tilapia Transitioned
T-test Temperatures Tillering Transitioning
T-tests Temporary Tillers Transitions
Table Tendencies Time Translog
Tablets Teng gara T@me—dep.endent Transm%ssion
Tableware Tensﬂe T%me—sa\l.lng Transm%t
Tackle Tension Time-series Transmitted
Tenure Time-use Transmitting
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Unfavorable
Unhcr
Unhealthy
Unhygienic
Unidirectional
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Uniform
Unintended
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University
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Unlock
Unlocking
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Unpaid
Unplanned
Unpredictable
Unrecognized
Unregulated
Unreliability
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Until
Untrained
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Upper-middle-income
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Urban
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Urbanization
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Urgently
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USA
Usability
Usage
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Use-cases
Usefulness
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Themes

Sub-Theme Explanation

Focuses on economic tools and strategies to strengthen resilience against
climate and environmental challenges. Includes adoption and impact
assessment of climate-smart agriculture, optimization of the water-energy-food
nexus (e.g., microplastics in agro-ecosystems), and mechanisms like carbon
pricing, green innovation, and ecosystem service valuation.

Climate Resilience &
Sustainable Resource
Economics and
Management

Examines changes in food systems under uncertainty and transformation. Topics
include shifts in trade and value chains, resilience of digital agriculture
platforms, competition policy, trade liberalization, and adaptations in food
security strategies post-pandemic. Also explores behavioral economics of food,
nutrition, and consumer decision-making.

Agri-Food System
Transformation, Food
Security & Market
Dynamics

Investigates the role of emerging technologies in agriculture. Covers artificial
intelligence, remote sensing for precision farming, blockchain for traceability
and ethical sourcing, and debates on ethical big data use. Emphasis on
enhancing productivity, transparency, and smallholder inclusion through digital
tools.

Technology & Data-
Driven Agriculture

Addresses inclusive policies and institutional reforms for equitable agri-food
Equity, Policy & systems. Key areas include land tenure reform, gender equity, labor migration in
Institutional rural economies, innovative subsidies, payments for ecosystem services (PES),
Innovation multilateral governance, and integration of indigenous/community-led
knowledge for adaptation.

Encourages methodological innovations and cross-disciplinary collaboration.
Includes life cycle assessment (LCA), circular bioeconomy modeling,
sustainability metrics, as well as experimental and mixed-methods research that
bridge economics, ecology, and social sciences for solving complex agri-food
challenges.

Emerging
Methodologies &
Interdisciplinary
Approaches
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