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About the Conference
[bookmark: _2et92p0]The 3rd RSO-21st Century 2024 conference at Rawalpindi Women University (RWU) serves as a vital forum for reflecting on how rapid technological advancements, globalization, and societal shifts continue to redefine the scientific landscape. This year’s gathering focuses on addressing critical global issues, including combating infectious diseases, responding to climate change, and developing forward-thinking solutions.
The 2024 conference underscores the need for a multidisciplinary approach to solve today’s complex challenges. By bringing together experts from Botany, Chemistry, Computer Science, Information Technology, Mathematics, Statistics, and Zoology, RSO-21st Century provides a collaborative platform for scientists, researchers, industry experts, academics, and policymakers. This environment nurtures cross-disciplinary dialogue that drives innovation and helps translate scientific insights into tangible societal benefits.
Rawalpindi Women University is dedicated to advancing research and fostering interdisciplinary solutions with a lasting social impact. The conference offers a unique opportunity for participants from various fields to exchange ideas, explore potential collaborations, and pursue applications of scientific knowledge that serve communities.
We warmly invite all attendees to join this shared journey, where innovation, collaboration, and the spirit of discovery are essential in addressing the pressing challenges of the 21st century and shaping the future of science.

[bookmark: _tyjcwt]Message of the Chief Organizer
It is a great pleasure to welcome you to the 3rd Conference of Sciences, "Revamped Scientific Outlook for the 21st Century, 2024," being held at Rawalpindi Women University. This conference marks another milestone in our commitment to advancing scientific knowledge and fostering innovation to address today’s pressing issues. Our world is changing rapidly, presenting us with challenges that are multifaceted, interconnected, and demand a multidisciplinary approach to generate impactful solutions.
The 21st century, characterized by rapid technological advancements and global interconnectedness, presents both immense opportunities and daunting challenges. Today, more than ever, our societies grapple with issues such as climate change, public health crises, food security, and digital transformation. These challenges cannot be solved by single disciplines working in isolation. They require collaborative efforts from scientists, researchers and policy-makers from diverse domains.
I am proud that Rawalpindi Women University is committed to promote collaborative research and academic dialogue. The conference series provides a platform for researchers, academicians, and practitioners to share insights and explore new discoveries. The insights and collaborations will drive scientific progress and contribute to communities. 
I extend my heartfelt gratitude to the organizing committee, the faculty and the students for their tireless efforts in bringing this conference to fruition. I also thank all the participants for their valuable contributions.

Wishing you all a productive and enlightening conference experience.

Warm regards,

Thank you. 

Prof. Dr. Anila Kamal
Vice Chancellor / Chief Organizer 

Message by Chief Guest (Inaugural Session)


Keynote Address: 






Message by Chief Guest (Concluding Session)


Message of the Head of the Department: Botany
It is a great honor for me to welcome you to 3rd International Conference on the "Revamped Scientific Outlook of the 21st Century 2024”at Rawalpindi Women University where we come together to explore an improved scientific impact of current advancements. This is an era defined by rapid and groundbreaking discoveries, and unprecedented challenges. Today, more than ever, science holds the power to shape the future of humanity, offering solutions to the global issues we face from climate change and health crises to technological evolution and sustainability.[image: C:\Users\UAAR\Downloads\IMG-20240503-WA0016.jpg]
The 21st century has seen science become more interdisciplinary, inclusive and driven by data than ever before. New frontiers in artificial intelligence, Plant biotechnology, and environmental science have transformed how we understand the world and address its complexities.  Department of Botany in this spirit of transformation and forward-thinking presents the plants, as the foundation of ecosystems in combating climate change, regulation of our atmosphere, stabilization of our soils and provision of sustenance to life on Earth. Yet, with habitats under threat and ecosystems rapidly changing, our work as scientists, conservationists, and policy makers is more vital than ever.
Our goal at this conference is not just to reflect on the changes that have brought us to this point, but to envision the future we can collectively create. The collaboration and cross-disciplinary dialogue fostered here will be essential in shaping that future. Together, we have the ability to redefine the role of science in society making it more accessible, innovative and impactful.
I would like to extend my deepest thanks to our esteemed speakers, presenters and all those who have worked tirelessly to bring this event to life. Your dedication to advancing scientific thought and fostering a culture of collaboration is what makes this conference a success.
As we embark on this journey of discovery and discussion, I encourage each of you to take full advantage of the opportunity to share your ideas, challenge established norms, and envision the endless possibilities that lie ahead. At the end I pray that may this gathering inspire new thinking, foster meaningful connections, and ignite the scientific revolution of the 21st century.


Dr. Yamin Bibi
Head of the Department
Botany



Message of the Head of the Department: Chemistry
[image: ]Dear Colleagues and Esteemed Participants,

On behalf of the Chemistry Department, I am delighted to welcome you to our 3rd International Conference on “Revamped Scientific Outlook of 21st Century, 2024”. Building on success of last two conferences this gathering becomes our premier event which brings together brilliant minds from various fields of chemistry, fostering collaboration and innovation that can lead to groundbreaking discoveries in science.
All abstracts and proposals submitted reflect diversified scientific ideas and research findings which add a rich content of various disciplines of chemistry to this abstract book. Chemistry is at the heart of many scientific disciplines, and we are excited to explore the intersections of scientific ideas through interdisciplinary approach. 
We extend our heartfelt gratitude to all contributors, reviewers and presenters/participants for their precious contribution in making this conference a successful event. During this conference, we will engage in stimulating discussions, share insights, and forge connections that transcend our individual disciplines.
I encourage each of you to actively participate, ask questions, and share your expertise. Together, we can inspire and generate new ideas and approaches that will propel our research and its impact on our community positively.
Thank you for being a part of this exciting journey and I look forward to an inspiring conference ahead. 

Prof. Dr. M. Zaman Ashraf
Chairperson
Chemistry 




Message of the Head of the Department: 
Computer Science & Information Technology
 It is a great pleasure to welcome all participants to the 3rd International Conference of Sciences on "Revamped Scientific Outlook for the 21st Century 2024,". This conference brings together a distinguished community of scholars, researchers, and industry professionals from across the globe to exchange insights and advancements in computer science. Hosting this event reflects our commitment to fostering innovation, research excellence, and collaboration in areas that are transforming our digital and societal landscapes.[image: ]
The abstracts in this book highlight a rich diversity of topics, spanning artificial intelligence, machine learning, software engineering, cybersecurity, data science, and more. Each contribution represents a vital step forward in addressing today’s complex challenges, developing pioneering technologies, and exploring the vast potential of computational solutions. We are particularly proud to provide a platform for emerging researchers and students, whose work will help shape the future of computer science and its impact on society.

On behalf of the Department of Computer Science, I wish you a productive and inspiring conference filled with insightful discussions and breakthrough discoveries. May this event serve as a catalyst for new ideas, connections, and opportunities that will help shape the future of our field.
Thank you for your participation and enthusiasm in making the 3rd International Conference of Sciences on "Revamped Scientific Outlook for the 21st Century 2024" a success.

Dr. Amber Sarwar  
Head of Department
Computer Science & Information Technology


Message of the Head of the Department: Mathematics
The 21st century's scientific landscape is profoundly shaped by the evolving role of mathematics. Mathematics serves as a foundation for interdisciplinary collaboration, driving innovation, and fostering a deeper understanding across a wide array of fields. By embracing this revamped scientific outlook, we equip ourselves to address global challenges with precision and creativity. Mathematics enables us to push the boundaries of knowledge and contributes significantly to shaping a sustainable future. This conference aims to highlight how mathematics is central to the advancement of science and to the solutions of tomorrow.[image: ] 

On behalf of the Mathematics Department, I would like to extend a warm welcome to everyone at the 3rd International Conference of Sciences on "Revamped Scientific Outlook for the 21st Century 2024." I owe special thanks to all keynote speakers, scientific committee reviewers, presenters, and participants for their collaboration and hard work in ensuring the success of this event. I also want to express my gratitude to all the organizers and focal persons of this conference for their excellent efforts. I hope and pray that this conference will unite us all in the future.


Prof. Dr. Saima Mustafa 
Chairperson
Mathematics


Message of the Head of the Department: Statistics 
It is my pleasure to welcome you to the 3rd International conference of Sciences on “Revamped Scientific Outlook of 21st Century, 2024”. It is an honor to bring together leading statisticians, researchers, and professionals from across the globe to discuss innovations, challenges, and future directions in the field of statistics. This conference serves as a platform to share knowledge, exchange ideas, and inspire progress in the application of statistics to solve complex problems in diverse fields, from healthcare and environmental science to artificial intelligence. The vast amounts of data generated today provide us with an unprecedented opportunity, but they also demand refined methods, rigorous analyses, and innovative approaches. At this conference, we will explore these challenges and collectively seek solutions that uphold the integrity and impact of our field. [image: ]
Together, let us make the most of this opportunity to collaborate, learn, and build a stronger statistical community. Thank you for joining us, and I look forward to the impactful insights and partnerships that will emerge from this gathering.


Dr. Saba Riaz 
Head of the Department
Statistics


Message of the Head of the Department: Zoology
Dear Participant,[image: C:\Users\Administrator\AppData\Local\Packages\5319275A.WhatsAppDesktop_cv1g1gvanyjgm\TempState\93521CA907B01C0017F96228F6A457AB\WhatsApp Image 2024-10-25 at 17.01.50_0bb08598.jpg]
On behalf of the Zoology faculty, I am delighted to welcome you to the 3rd International Conference on the “Revamped Scientific Outlook of the 21st Century, 2024” at Rawalpindi Women University. Zoology reveals the fascinating complexities and diversity of life forms, and this gathering has united experts and enthusiasts from across the field to share groundbreaking ideas and insights.
The valuable contributions showcased in this abstract book are a testament to the dedication of our authors, reviewers, and attendees. We are deeply grateful for your commitment, which enriches Zoological science and serves as an invaluable resource for the academic and research community.
We hope this conference sparks inspiration, fosters collaboration, and nurtures a lasting passion for understanding the wonders of the animal kingdom. Thank you for being part of this vibrant journey.
Warm regards,

Dr. Samina Qamer 
Head of the Department
Zoology



[bookmark: _3dy6vkm]PREFACE
[image: WhatsApp Image 2022-09-30 at 5.23.20 AM]In continuation to the annually organized international conferences at Rawalpindi Women University, this is the third international conference of sciences, with the theme "Revamped Scientific Outlook of the 21st Century, 2024" taking place on 14th November, 2024. This interdisciplinary event brings together top academicians, researchers, and innovators from a diverse fields and disciplines such as Botany, chemistry, computer science and information technology, Mathematics, Statistics, and Zoology. A holistic scientific approach is more important than ever in a time of rapid technological advancement and growing environmental challenges. By encouraging participants to exchange ideas, creative solutions, and state-of-the-art research that can tackle the complex problems facing our world today, this conference seeks to promote interdisciplinary collaboration. Together we will examine new approaches and trends, commemorate ground-breaking findings, and talk about how various scientific fields can work together during this conference. Inspiring fresh concepts that can influence science's future and advance sustainable development is our shared goal. We look forward to facilitating conversations that cut across conventional lines and enable participants to build relationships that will result in cooperative projects and revolutionary breakthroughs. By working together, we can address the opportunities and challenges of the twenty-first century and reshape the scientific landscape. We are grateful to all the participants who have joined us on this innovative and exploratory journey. We anticipate the lively knowledge exchanges in the conference.

Dr. Motsim Billah
Director ORIC/Conference Secretary
Rawalpindi Women University
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[image: ]With utmost pleasure, I welcome you all to this year’s multidisciplinary conference of sciences 2024. Rawalpindi Women University takes pride in organizing multidisciplinary conference of sciences every year. The aim of these series of conferences was to highlight modern world challenges faced by the scientific community and pave the way towards collective efforts in resolving these complex scientific problems. This year’s conference program is a testament of the success of this idea. We hope that the conference agenda will contribute to scholarly discussions and collaborative efforts among researchers across all HEIs of Pakistan and will pave way to farther our scientific knowledge.
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Thank you for joining RWU’s conference again this year. 

Dr. Rayna Sadia
Conference Secretary 
[image: ]On behalf of Office of Research, Innovation and Commercialization (ORIC), Rawalpindi Women University and the organizing committee, I extend my profound gratitude to all who will contribute to the success of the 3rd International Conference on Revamped Scientific Outlook of the 21st Century. This conference will unite the leading minds from across the globe to discuss cutting-edge research in fields including Botany, Chemistry, Computer Science, Informational Technology, Mathematics, Statistics, and Zoology. 
I am particularly grateful to our distinguished speakers, whose insights will illuminate emerging trends and inspired collaborative discussions. Their contributions will expand the horizons of interdisciplinary research, offering solutions to pressing challenges and showcasing the role of science in shaping the future.
I also thank the participants for their passion to engage and passion for knowledge. Their active involvement will elevate the conference experience and fostered a collaborative environment essential for advancing research and promoting sustainable progress.
To our sponsors and partners, thank you for your invaluable support and belief in our mission. Your contributions will be instrumental in bringing this vision to life, providing a platform for scientific dialogue and growth.
Finally, I commend the tireless efforts of the organizing committee and volunteers, whose dedication will be instrumental in the seamless execution of this conference. Together, we have taken significant steps toward a brighter, more informed future, and we look forward to fostering continued partnerships and breakthroughs in the years to come. 
Thank you all once again for your commitment to science and for making this event a memorable and impactful experience.

Dr. Nasir Mehmood
Assistant Director, ORIC
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	  05:00 pm – 05:10 pm
	Certificate distribution 

	  05:10 pm - 05:25 pm
	Concluding Remarks by 
Prof. Dr. M. Iqbal Choudhary (H.I., S.I., T.I., Mustafa (PBUH) Prize Laureate)
Coordinator General, COMSTECH 

	  05:25 pm - 05:40 pm
	Concluding Remarks by Chief Organizer:
Prof. Dr. Anila Kamal 
Vice Chancellor, Rawalpindi Women University, Rawalpindi

	  05:40 pm - 06:00 pm
	Tea for distinguished guests




[bookmark: _1t3h5sf]ORAL PRESENTATIONS

Session IA
Botany 

	 Venue: Fatima Hall
 Time: 11:00 am – 01:00 pm

	Themes: Climate Change and Adaptations 

	Chair 1:  Dr. Ibrar Shinwari

	International Islamic University, Islamabad

	Chair 2: Dr. Sumaira Sahreen

	Pakistan Museum of Natural History, Islamabad



	Time
	Keynote Talk

	 11:00 am-11:20 am
	Co-benefits of Sustainable Environment and Media Intervention to Address Public Health Uncertainties During Epidemics

	
	Prof. Dr. Audil Rashid (University of Gujrat, Gujrat)

	 11:20 am-11:40 am
	Do We Need a Joint Scientific Effort to Combat the Climate Changes?

	
	Prof. Dr. Shuja ul Mulk Khan (Quaid-i-Azam University, Islamabad)



	Abstract ID & Time
	Oral Presentations

	BOT-1409
(11:45am-11:50am)
	Eco-friendly Synthesis of Iron Oxide Nanoparticles using Opuntia dilleniid Fruit Extract: Characterization and Investigation of their Multi-faceted Biomedical Potentials

	
	Imtiaz, M. (Bacha Khan University, Charsadda)

	BOT-003
(11:51 am-11:56 am)
	Harnessing Green Energy and Innovative Processing Techniques to Enhance Nutritional Quality in Food Production      

	
	Riaz, T. (Huazhong Agricultural University, Wuhan, China)

	BOT-1250
(11:57 am 12:01 pm)
	Sustainable Agriculture's Role in Enhancing Food Security and Nutritional Outcomes

	
	Khalid, B. (Huazhong Agricultural University, Wuhan, China)

	BOT-1236
12:02pm-12:07 pm
	Mitigation of Drought-Induced Stress in Sunflower (Helianthus annuus L.) via Foliar Application of Jasmonic Acid Through the Augmentation of Growth, Physiological, And Biochemical Attributes

	
	Ashraf, F. (University of Gujrat, Gujrat)

	BOT-1241
(12:08 pm-12:13pm)
	Fruit Plant Breeding for Climate Resilience: A Key to Sustainable Agriculture

	
	Ashraf, A. (Huazhong Agricultural University, Wuhan, Hubei, China)

	BOT-1059
(12:14 pm-12:19pm)
	Isolation and Evaluation of Cellulolytic Bacterial Strains for Degradation of High Cellulose Content Waste

	
	Durrani, H. (COMSATS University, Islamabad)

	BOT-1134
(12:20 pm-
12:25 pm)
	Rice-straw Derived Biochar: Characterization and Promoting Plant Growth under Water Stress Conditions

	
	Murad., S. (COMSATS University, Islamabad)

	BOT-1158
  12:25 pm-12:30pm
	The Role of Plants in Climate Change Mitigation and Adaptation

	
	[bookmark: _q23orxb14je0]Sadeeq, Q. (Allama Iqbal Open University, Islamabad)

	12:30 pm-12:50 pm
	Q & A Session
Session Concluding Remarks by Session Chair and Co-Chair 
Shields and Certificates Distribution


[bookmark: _yeqn0wvhvp3u]


Session IB
Botany

	 Venue: Room # 286, 2nd Floor, Sheikh Rasheed Block
Time: 11:00 am - 01:00 pm

	Themes: Unlocking the Potential of Plant-Based Medicines

	Chair 1: Prof. Dr. Rahmatullah Qureshi

	PMAS-Arid Agriculture University, Rawalpindi 

	Chair 2: Dr. Sunbal Khali Chaudhary

	PMAS-Arid Agriculture University, Rawalpindi



	Time
	Keynote Talks

	11:00 am-11:20 am
	Natural Products and Antimicrobial Resistance: Alternative for Complementary to Antibiotics?

	
	Prof. Dr. Marcello Iriti, (Department of Biomedical, Surgical and Dental Sciences, University of Milan, Italy)



	Abstract ID & Time
	Oral Presentations

	BOT-001
(11:20 am-11:25 am)
	From Plate to Pharma: Unlocking the Nutritional, Phytochemical, Antioxidant, And Cytotoxic Potential of Oxalis corniculata, a Wild Vegetable from Potohar Region of Pakistan

	
	Shaheen, A. (PMAS-Arid Agriculture University, Rawalpindi)

	BOT-1070
(11:26am-11:31am)
	GC-MS Analysis, Biological Activities and In Silico Prediction of M. buxifolia extracts

	
	Azhar, A.H. (National University of Medical Sciences, Islamabad)

	BOT-1049
(11:32 am-11:37 am)
	Evaluation of Pharmacological Properties of Untapped Natural Flora for Treatment of Type 2 Diabetes 

	
	Fatima, A. (University of Lahore, Lahore)

	BOT-1397
(11:38am-11:43 am)
	Therapeutic Potential and Phytochemical Analysis of Fractionated Extracts of Ziziphus nummularia (Burm. F.) Wight & Arn.: Effects on Pathogenic Bacteria, Free Radicals, and Cancer

	
	Imran, S. (PMAS-Arid Agriculture University, Rawalpindi)

	BOT-1124
(11:44 am-11: 49am)
	In Vitro Biological and Phytochemical Evaluation of Medicinally Important Commiphora stocksiana Engl and Onosma species

	
	Naveed, A. (Qauid-i-Azam University, Islamabad)

	BOT-1355
(11:50 am-11:55 am)
	Chemical profiling of Three Salvia Species by HS-SPME coupled with GC-MS

	
	Afzal, T. (Wrocław University of Environmental and Life Sciences, Wrocław, Poland)

	BOT-1405
(11:56 am-12:01 pm)
	Eco-Friendly Carotenoid Extraction from Eriobotrya japonica

	
	Kazmi, Z. (Rawalpindi Women University, Rawalpindi)

	BOT-1179
(12:02 pm-12:07 pm)
	Genetic Variability and Morphoagronomic Profiling of Common Bean Landraces in Kashmir

	
	Nasar, S. (University of Azad Jammu and Kashmir, Muzaffarabad)

	BOT-1373
(12:08 pm-12:13pm)
	Increasing Vase Life of Cut Flowers through Plant Extracts, Essential oils, Chemical Application their Phytochemical and GC-MS Analysis

	
	Zafar, S. (University of Gujrat, Gujrat)

	12:14 pm 12:40 pm 
	Q & A Session
Session Concluding Remarks by Session Chair and Co-Chair 
Shields and Certificates Distribution





Session IIA
Botany

	Venue: Fatima Hall
Time: Time: 01:45 - 03:45

	Themes: Bioproducts, Disease Control, Biodiversity and Conservation

	Chair: 1 Prof. Dr. Fayyaz ul Hassan 

	National Agriculture Education Accreditation Council (NAEAC)

	Chair 2: Dr. Abid Riaz

	PMAS-Arid Agriculture University, Rawalpindi



	Time
	Keynote Talk

	01:45 pm 02:05 pm
	Sino-Pak Biodiversity Research Centre for Agro-Biological Resources Along Silk Road Initiative in China -Pakistan Towards Sustainability

	
	Prof. Dr. Mushtaq Ahmad (TI) (Quaid-i-Azam University, Islamabad)

	 02:10pm-
02:30pm
	Rangelands of Pakistan: Current Status, Issues and Potential Restoration for Sustainable Pastoralism Livelihood

	
	Dr. Muhammad Khalid Rafiq (National Agricultural Research Center, Islamabad)

	
	

	Abstract ID & Time
	Oral Presentations

	BOT-1358
(02:30 pm -02:35 pm)
	Biodiesel Synthesis from Datura stramonium L. Seeds Oil, using MgO Nanocatalyst

	
	Dawood, S. (University of Mianwali, Mianwali)

	BOT-004
(02:36 pm-02:41 pm)
	Statistical Evaluation of Lipid Enhancement in Aspergillus niger Using Response Surface Methodology

	
	Ashraf, I. (University of Gujrat, Gujrat)

	BOT-1345
(02:42 pm-02:47 pm)
	Harnessing Medicinal Plants for Smoking 
Cessation: A Natural Approach to Breaking Nicotine Addiction

	
	Razzaq, H. (Mirpur University of Science and Technology, Mirpur, AJK)

	BOT-1063
(02:48 pm-02:53 pm)
	Preliminary Phytochemical Screening and Toxicity Assessment of Dodonaea viscosa

	
	Adnan, M. (University of Lahore, Lahore)

	BOT-679
(02:54 pm-02:59 pm)
	Optimization of Regeneration Parameters in Transgenic Tomato Plants with Improved Efficiency Using Tissue Culture Techniques

	
	Perveen, S. (Rawalpindi Women University, Rawalpindi)

	BOT-815
(03:00 pm-03:05 pm)
	Efficacy of Bacillus spp. and Trichoderma harzianum against Bacterial Wilt of Tomato

	
	Raja, MU. (PMAS-Arid Agriculture University, Rawalpindi)

	BOT-1450
(03:06 pm
03:11 pm)
	Green Elixirs: Boosting Umbilical Cord Stem Cell Growth with Plant Magic: Unleashing the power of Umbilical Cord Stem Cells

	
	Kiani, B. H. (International Islamic University, Islamabad)

	BOT-1185
(03:12 pm-03:17 pm)
	Biological Potential and Growth Promoting Effects of Bio-Synthesized Silver Nanoparticles from Dicliptera bupleuroides

	
	Akhtar. W. (University of AJK)

	BOT-007
(03:18 pm-03:23 pm)
	Genetic Diversity of Rhizoctonia solani AG1-IA, The Causal Agent of Rice Sheath Blight 

	
	Iqra, M., Abid R., Saif U. & Muhammad Z. (PMAS-Arid Agriculture University, Rawalpindi 

	 03:24 pm-03:35 pm
	Q & A Session
Session Concluding Remarks by Session Chair and Co-Chair 
Shields and Certificates Distribution



Session IIB
Botany 

	Venue: Room # 286, 2nd Floor, Sheikh Rasheed Block
Time: 01:45 - 03:45

	Themes: Nanoscience, Ecosystem Management and Sustainable Agriculture

	Chair 1: Prof. Dr. Sobia Tabassum 

	 International Islamic University, Islamabad

	Chair 2: Dr. Naveed Iqbal Raja

	PMAS-Arid Agriculture University, Rawalpindi



	Time
	Keynote Talks

	 01:45 pm-02:05 pm
	Role of Plants in Environmental Remediation

	
	Prof. Dr. Qaisar Mahmood (T.I). (University of Bahrain, Bahrain)

	02:05 pm-02:25 pm
	Reimagining Inter-disciplinary Challenges and Transformation in the Contemporary World”

	
	Dr. Syed Mehmood Nasir (CEO, The Nature Clicks Institute)

	

	Abstract ID & Time
	Oral Presentations

	BOT-005
(02:26 pm-02:31 pm)
	Identification of Candidate Genes for Grain Zinc and Iron in Bread Wheat Cultivar Zincol-2016 by Transcriptomics of Developing Grains

	
	Naseer, S. (Allama Iqbal Open University, Islamabad)

	BOT-1393
(02:32 pm-02:37 pm)
	Chenopodium album Mitigate the Fusarium Wilt in Chili by Promoting the Sustainable Agriculture Practice

	
	Waqas, H. M. (University of Gujrat, Gujrat)

	BOT-1053
(02:38 pm-02:43 pm)
	Zinc oxide Nanoparticles Mediated Salinity Stress Mitigation in Pisum sativum: A Physio-biochemical 
Perspective

	
	Manzoor, M. (University of Lahore, Lahore)

	BOT-006
(02:44 pm-02:49 pm)
	Pinus Wallachiana as Home for Macrofungi; A Case Study from Moist Temperate Region of Murree Forest Division 

	
	Zeb, S. A. (Quaid-i-Azam University, Islamabad)

	BOT-1014
(02:50 pm-02:55 pm)
	Carbon Sequestration Potential of Planted Forest in Tehsil Sakrand, Sindh, Pakistan: Application to Climate Mitigation

	
	Din, Z. (Quaid-i-Azam University, Islamabad)

	BOT-1408
(02:56 pm-03:01 pm)
	Analysis of Biosynthesized Zinc Oxide Nanoparticles from Thymus linearis Aqueous Extract in Terms of Antibacterial, Antifungal, Anticancer, Cytotoxicity and Antioxidant Studies 

	
	Zarshan, F. (Bacha Khan University, Charsadda)

	BOT-731
(03:02 pm-03:07 pm)
	Bio-prospecting in Coastal Zone Harnessing Medical Properties of Mangroves & Corals reefs 

	
	Tasleem, S. Hamdard University

	03:10 pm-03:30 pm
	Q & A Session
Session Concluding Remarks by Session Chair and Co-Chair 
Shields and Certificates Distribution





Session IC
Chemistry

	Venue: Room # 273, 1st Floor, Sheikh Rasheed Block
Time: 11:00 am - 01:00 pm

	Themes: Sustainable Green Approach/ Climate Change, Polymer’s Industrial Utilization/ Recycled materials, Organic & Medicinal Chemistry, Pharmaceutical Drug Development, Computational Chemistry

	Chair 1: Prof. Dr. Aurangzeb Hasan

	 Quaid-i-Azam University Islamabad

	Chair 2: Prof. Dr. Manzar Sohail

	National University of Science & Technology, Islamabad



	Time
	Keynote Talks

	 11:00 am-11:15 am
	Electrochemical Cancer Diagnostics

	
	Prof. Dr. Adeel Afzal (The University of the Punjab, Lahore)

	11:15 am-11: 30 am
	Metal-Organic Frameworks for Energy Conversion and Storage Application

	
	Prof. Dr. Naseem Iqbal (National University of Science & Technology, Islamabad)

	11:30 am-11:45 am
	Green hydrogen: A Pathway to Rapid Decarbonization

	
	Dr. Javed Mahmood (King Abdullah University of Sciences & Technology, Saudi Arabia)



	Abstract ID &
Time
	Oral Presentations

	CHE-1363
(11:45 am -11:55 am)
	Synthesis of Microgel Fabricated with Silver Nanoparticles for Catalytic Applications

	
	Ajmal, M., Ahmad, M. & Siddiq, M. (University of 
Education, Lahore; Quaid-i-Azam University, Islamabad)  

	CHE-957
(11:55 am -12:05 pm)
	New Picolylamine Template Organo-Catalyst for Enantioselective Aldol Reactions

	
	Umar, M. U. (University of Malakand, Malakand)

	CHE-1457
(12:05 pm -12:15 pm)

	Efficient Infrared-to-Visible Up-Conversion in PbSe/CdSe-ZnS Optoelectronic Device for NIR Detection

	
	Saeed, F., Din, N., Sultan, R. M. D., Hussain, S., Asghar, A., Parveen, A., Ashraf, Z., Khan, Q. & Lei, W. (Southeast University, China)

	CHE-1249
(12:15 pm -12:25 pm)

	Harnessing Green Energy and Innovative Processing Techniques to Enhance Nutritional Quality in Food Production

	
	Riaz, T., Ahmad, T., Khan, M. M., Ahamed, M. S., Fatima, H., Riaz, R., Ashraf, M. A., Ansar, S.,   Bibi, Z., Khalid, B., Abker, A. M., Ahmad, M., Yongguo, J. & Xing, F. (Northeastern University, China)

	CHE-667
(12:25 pm- 12:35 pm)

	DOX/mPEG-b-PLG Nanoparticles Combat Human Breast Cancer Cell Lines

	
	Ahmad, Z. (Higher Education Archives and Libraries Department, Government of Khyber Pakhtunkhwa)

	CHE-1013
(12:35 pm- 12:45 pm)
	Effect of Different Reaction Conditions on the Structure and Properties of MoS2 Synthesized by Hydrothermal Technique

	
	[bookmark: _4d34og8]Ahmed, K., Anjum, M. A. R., Rasheed, L., Azeem, A., Munazza, J., A. & Haq, G., U. (University of Education Lahore, Attock Campus)

	 12:45 pm -01:00 pm
	Q & A Session
Session Concluding Remarks by Session Chair and Co-Chair 
Shields and Certificates Distribution




Session IIC
Chemistry

	Venue: Room # 273, 1st Floor, Sheikh Rasheed Block
Time: 1:45 pm - 03:50 pm

	Themes: Solar cells/ Fuel Cells/ Bio-Sensors/ Semi-Conductors, Material’s Chemistry/ Nanotechnology/ Biomaterials/ Photo catalysis, Energy storage devices, Environmental chemistry/ Global Waste Management

	Chair 1:  Prof. Dr. M. Abid Zia

	University of Education, Attock Campus

	Chair 2: Prof. Dr. Naveed Zafar

	Quaid-i-Azam University, Islamabad



	Time
	Keynote Talk

	1:45 pm-2: 00 pm
	Radiation Assisted upscaling of Polymeric Materials

	
	Dr. Arshad Farhan (Pakistan Institute of Nuclear Science & Technology, Islamabad)

	2:00 pm-2:15 pm
	Synthesis of Molecularly Imprinted Polymers via Visible Light Mediated Atom Transfer Radical Polymerization

	
	Dr. Toheed Akhter (Gachon University South Korea)

	2:15 pm-2:30 pm
	The	Future of the	Emerging Industry: Global Market for Peptide Bio Nanomaterials

	
	Dr. Ayesha Mujeeb (King Abdullah University of Science & Technology, Kingdom of Saudi Arabia)



	Abstract ID & Time
	Oral Presentations

	CHE-1414
(2:30 pm- 2:40 pm)
	Computational Studies of Reactive [CuXH]2+ Core: X=Sulphur vs Oxygen

	
	Parveen, R. (Quaid-i-Azam University, Islamabad)

	CHE-946
 (2:40 pm-2:50 pm)
	Detection of Nitroaromatics using Carbon Nitride by Applying the DFT Approach

	
	Nabeela (University of Education, Lahore, Attock Campus)

	CHE-1458
(2:50 pm-
3:00 pm)
	Tibb; A Science of Bio-Natural Medicine and Art of Care

	
	Aziz, H. A., Rehman, R., Sarfraz, J., Akhtar, N., Qazi, A., S. Bhatti, M., Z. Shah, S., A. Khan, S., U. Hassan, W. & Aziz, S., U. (National University of Medical Sciences, Rawalpindi)

	CHE-1243
(3:00 pm-3:10 pm)
	Synthesis and Characterization of Modern Organic Dielectric Materials

	
	Qurrat-ul-ain, Farhan, A., Rasheed, L. & Miskeen, M. (University of Education, Lahore)

	CHE-1257
(3:10 am-3:20 am)
	Investigation of Tungsten and Vanadium Doping Effect on Electronic, Catalytical Electrochemical Properties of MOS2

	
	Azeem, A., Raza, M., A. & Rasheed, L. (University of education, Lahore)

	CHE-1459
(3:20 pm-3:30 pm)
	Synthesis, Bioassay and Molecular Docking Analysis of Hydrazide and Amide Derivatives of Nicotinic Acid for Alzheimer’s Disease Treatment

	
	Fatima, B., Rasheed, L. & Zia, M., A. (University of Education, Attock)

	CHE-915
(3:30 pm-3:40 pm)
	Activation of MOS2 Basal Plane by Defect Engineering

	
	Sajid, F. (University of Education, Lahore)

	3:40 pm-
3:50 pm
	Q & A Session
Session Concluding Remarks by Session Chair and Co-Chair 
Shields and Certificates Distribution





Session ID
Computer Science & Information Technology
	Venue: Room # 294, 2nd Floor, Sheikh Rasheed Block
Time: 11:00 am - 01:00 pm

	Themes: Artificial Intelligence and its Applications

	Chair 1: Dr. Shariq Hussain

	Foundation University School of Science and Technology, Rawalpindi

	Chair 2: Dr. Amber Sarwar

	Rawalpindi Women University, Rawalpindi



	Time
	Keynote Talks

	11:05 am-11:20 am
	Replication in Software Engineering: Challenges, Lessons, and the Path Forward

	
	Dr. Nasir Mehmood Minhas (Mälardalen University, Västerås Sweden)

	11:21 am-11: 35 am
	Emerging Metaverse and Future Opportunities

	
	Dr. Mamoona Humayun (University of Roehampton, UK)

	11:36 am- 11:50 am
	Role of Agile and DevOps to Improve the Quality of Modern software Product lines.

	
	Prof. Dr. Yasir Hafeez (PMAS- Arid Agriculture University Rawalpindi)



	Abstract ID & Time
	Oral Presentations

	CSIT-1218
(11:55 am 12:10 pm)
	Views of Technology

	
	Azhar, N. & Ejaz, A, S. (Rawalpindi Women University, Rawalpindi)

	CSIT-1211
(12:11pm -12:25pm)
	Artificial Intelligence & its Applications

	
	Faheem, M. (Rawalpindi Women University, Rawalpindi)

	CSIT-1205
(12:26 pm 12:40 pm)
	Cognitive Blueprints in Visual Information Design

	
	Arshad, M. & Zoya, A. (Rawalpindi Women University, Rawalpindi)

	CSIT-1216
(12:41pm 12:55pm)

	Artificial Intelligence and Machine Learning Applications in Smart Production: Progress, Trends, and Directions

	
	Shahzad, R. & Sahar, A. (Rawalpindi Women University, Rawalpindi)

	  12:56 pm -01:00 pm

	Q & A Session

	
	Session Concluding Remarks by Session Chair and Co-Chair 
Shields and Certificates Distribution



Session IID
Computer Science & Information Technology

	Venue: Room # 294, 2nd Floor, Sheikh Rasheed Block
Time: 02:00 pm – 04:00 pm

	Themes: Artificial Intelligence and its Applications

	Chair 1: Dr. Shariq Hussain

	Foundation University School of Science and Technology, Rawalpindi

	Chair 2: Dr. Amber Sarwar

	Rawalpindi Women University, Rawalpindi



	Abstract ID &Time
	Oral Presentations

	CSIT-1247
(02:00 pm -
02:10 pm)

	Business Analytics: How it improves Career Growth, Job Performance and Career Self Efficacy

	
	Anwar, F, M., Hamid, O. & Abbas, O. (National University of Computer and Emerging Sciences)

	CSIT-1207 (02:11 pm -
02:21 pm)
	Human Computer Interaction (HCI)

	
	 Bibi, A. & Riaz, S. (Rawalpindi Women University, Rawalpindi)

	CSIT-1064 (02:22 pm -
02:33 pm)

	Optimizing Supply Chain Management with Data Analytics and AI

	
	Sultan, U, M. & Sarwar, A. (Rawalpindi Women University, Rawalpindi)

	CSIT-1270 (02:34 pm -
02:44 pm)
	Artificial Intelligence in Medicine

	
	Chohan, S. (Rawalpindi Women University, Rawalpindi)

	CSIT-1272 (02:45 pm -
02:55 pm)
	Artificial Intelligence in Software Engineering

	
	Zaheer, A. & Rabbiya, R. (Rawalpindi Women University, Rawalpindi)

	CSIT-1100 (02:56 pm -
03:06 pm)

	A Comparative Study of AI Frameworks for Efficient Model Development

	
	Eisha-tur-Raazia, (Rawalpindi Women University, Rawalpindi)

	CSIT-1276 (03:07 pm -
03:17 pm)

	Optimizing Road Transport Modal Mix Impact on Greenhouse Gas Emission

	
	Rauf, H. & Sarwar, A. (Rawalpindi Women University, Rawalpindi)

	CSIT-926 (03:18 pm -
03:28 pm)

	A Comparison of Re-Sampling Techniques for Detection of Multi-Step Attacks on Deep Learning Models

	
	Jamal, H, M. (Quaid-i-Azam University Islamabad)

	CSIT-1292 (03:29 pm -
03:39 pm)
	Evaluating the Impact of ERP and CMS Reengineering on University Operations: Insights from Rawalpindi Women University

	
	Ahmad, H. (Rawalpindi Women University, Rawalpindi)

	CSIT-720
(03:40 pm -
03:50 pm)
	Data Science Approaches to Social Media Sentiment Analysis in Real-Time

	
	Nadeem, H. (Rawalpindi Women University, Rawalpindi)

	 03:51 pm -
04:00 pm
	Q & A Session
Session Concluding Remarks by Session Chair and Co-Chair 
Shields and Certificates Distribution



Session IE
Mathematics
	Venue: Webinar Room, Sheikh Rasheed Block, Ground Floor
Time: 11:00 am - 01:00 pm

	Themes: Algebra and Combinatorics, Relativistic, Astrophysics, Gravitation and Cosmology, Mathematical Analysis

	Chair 1: Prof. Dr. Khalid Saifullah

	Quaid-i-Azam University, Islamabad

	Chair 2: Dr. Amna Kalsoom

	International Islamic University, Islamabad



	Time
	Keynote Talks

	11:00 am-11:15 am
	Natural Progression: The Impossibility of Revamping Mathematics

	
	Prof. Dr. Qaiser Mushtaq. (Emeritus Professor, Quaid-i-Azam University, Islamabad)

	11:15 am-11: 30 am
	Majorization Results for Analytic Functions Involving The Q-Difference Operator

	
	Prof. Dr. Teodor Bulboaca. (Babeș-Bolyai University, Romania)

	11:30 am-11: 45 am
	Planar Domains in The Theory of Conformal and Harmonic Mappings

	
	Prof. Dr. Stanislawa Kanas. (University of Rzeszow, Poland)



	Abstract ID &Time
	Oral Presentations

	MTH-997
(11:45 am -11:53 am)

	Model of Cluster of Star in High Curvature Gravity

	
	Manzoor, R. (University of Management and Technology, Lahore)

	MTH-996
(11:53 am -12:01 pm)

	Stability of Anisotropic Perturbed Einstein Universe in f (R) Gravity

	
	Saleem, S. (University of Management and Technology, Lahore)

	MTH-1221
(12:01 pm -12:09 pm)
	Physical Insights of Stellar Clusters

	
	Mumtaz, S.  (University of the Punjab, Lahore)

	MTH-968
(12:09 pm -12:17 pm)
	Analyzing Black Hole Shadows: Photon Orbits and Silhouette Variations

	
	Iftikhar, S.  (Lahore College for Women University, Lahore)

	MTH-952
(12:17 pm -12:25 pm)

	Geometric Analysis of Thermodynamic Interactions in Diverse Systems Using Geometro thermodynamics

	
	Taj, S. (National University of Sciences and Technology, Islamabad)

	MTH-1062
(12:25 pm -12:33 pm)
	S-Boxes Cryptographic Technique

	
	Medhit, S. (PMAS- Arid Agriculture University Rawalpindi)

	MTH-860
(12:33 pm -12:41 pm)
	Exploring Fourth-Order Hankel Determinants for Subclasses of Analytic Function using the Lune Function

	
	Rasool, F. (PMAS- Arid Agriculture University Rawalpindi)

	MTH-897
(12:41 pm -12:49 pm)
	A  Study of Seventh Order KdV-Type Partial Differential Equations via Haar Wavelet

	
	Saleem, S. (Lahore College for Women University, Lahore)

	 12:49 pm -01:00 pm
	Q & A Session
Session Concluding Remarks by Session Chair and Co-Chair 
Shields and Certificates Distribution




	Session IIE
Mathematics

	Venue: Webinar Room, Sheikh Rasheed Block, Ground Floor
Time: 1:45 pm – 03:45 pm

	Themes: Applied Mathematics for Sustainable Development, Mathematical Models of Biological Functions, Pure Mathematics, Theoretical and Computational Fluid Dynamics

	Chair 1: Prof. Dr. Tariq Javed

	International Islamic University, Islamabad

	Chair 2: Dr. Tahir Mehmood

	International Islamic University, Islamabad

	

	Time
	Keynote Talk

	[bookmark: _2s8eyo1]01:45 pm 02:00 pm
	Linear Diophantine Fuzzy Optimization with Applications

	
	Prof. Dr. Muhammad Riaz (University of the Punjab, Quaid-e-Azam Campus, Lahore)

	02:00 pm 02:15 pm
	Mixed Physics Informed Neural Networks (MPINNs) for Bio-fluid mechanics

	
	Prof. Dr. Kh S Mekheimer (Al-Azhar University, Egypt)



	Abstract ID & Time
	Oral Presentations

	MTH-970
(02:15 pm -
02:22 pm)
	Analysis and Applications of Similarity Measures for Spherical Fuzzy Sets

	
	Muhammad, I. (International Islamic University, Islamabad)

	MTH-1132
(02:22 pm -
02:29 pm)

	Comparative Analysis of Singular Value Decomposition and Principal Component Analysis for Image Compression

	
	Habib, S. (COMSATS University, Islamabad)

	MTH-705
(02:29 pm -
02:36 pm)

	Hybrid Optimization Techniques for Zika Epidemic Model with Wolbachia: Genetic and Interior-Point Algorithms

	
	Batool, S. (PMAS-Arid Agricultural University Rawalpindi)

	MTH-982
(02:36 pm -
02:43 pm)
	Flow Control around a Triad of Symmetric Cylinders at Close Proximity via the Splitter Plates

	
	Nadeem, S. (Air University, Islamabad)

	MTH-862
(02:43 pm -
02:50 pm)
	Special Classical Classes of Univalent Functions

	
	Shaheen, F. (PMAS-Arid Agriculture University Rawalpindi)

	MTH-973
(02:50 pm -
02:57 pm)
	Nonlocal Analysis of Thermoelastic Wave Propagation in Semiconducting Diffusive Porous Media with Temperature Rate Dependence

	
	Sharif, I. (PMAS-Arid Agriculture University Rawalpindi)

	MTH-825
(02:57 pm -
03:04 pm)
	[bookmark: _17dp8vu]Study of an Inclined MHD of Peristalsis flow through an Inclined Diverging Tube in the Presence of (Au-Ag/water) Hybrid Nanofluid

	
	Iftikhar, N. (Balochistan University of Information Technology, Engineering and Management Sciences, Quetta)

	MTH-1072
(03:04 pm -
03:11 pm)
	Application of Activation Energy on MHD Bioconvective Flow of Trihybrid Casson Nanofluid Over a Permeable Exponential Stretching Sheet

	
	 Ijaz, A.  (PMAS-Arid Agriculture University Rawalpindi)

	MTH-867
(03:11 pm -
03:18 pm)
	Investigation on the Impact of Hall and Ion Slip Currents and Buoyant Force on Heat Transfer in three-Dimensional Flow of Carreau-Yasuda Fluid with Multi-Nanoparticles

	
	Shakir, B. (Institute of Space and Technology, Islamabad)

	MTH-1022
(03:18 pm -
03:25 pm)
	Dynamic Analysis of Cross Fluid Flow in Peristaltic Channel with Walls Properties

	
	Sadaf, H. (DBS&H, CEME, National University of Sciences and Technology, Islamabad)

	MTH-891
(03:25 pm -
03:32 pm)
	Numerical Analysis of a Corrugated H-Shaped Chamber Filled with Non-Newtonian Casson Hybrid Nanofluid

	
	Ullah, I. (Quaid-I-Azam University Islamabad, Islamabad)

	MTH-904
(03:32 pm -
03:39 pm)
	Analytic Classes Based on Bohr Inequalities

	
	Hussain, S. (PMAS-Arid Agriculture University Rawalpindi)

	MTH-1026
 (03:39 pm -03:46 pm)
	Analytic Classes defined by Linear Differential Operator

	
	Ayaz, M.  (PMAS-Arid Agriculture University Rawalpindi)

	 03:46 pm -
04:00 pm
	Q & A Session
Session Concluding Remarks by Session Chair and Co-Chair 
Shields and Certificates Distribution





Session IF
Statistics

	Venue: Room # 285, 2nd Floor, Sheikh Rasheed Block
Time: 11:00 am - 01:00 pm

	Themes: Big data and Data Science/Machine Learning, Recent Trends in Bayesian Statistics and Probability Theory, Life Science Statistics, Time Series Analysis and Econometrics and Real-World Statistics Application

	Chair 1: Dr. Asma Gul

	(National University of Science & Technology, Islamabad)

	Chair 2: Dr. Amna Nazeer

	COMSATS University, Islamabad



	Time
	Keynote Talks

	 s11:00 am -11:19 am
	Role of Auxiliary Information in Mean Estimation with Mixture Optional Enhanced Trust RRT Models

	
	Prof. Dr. Sat Gupta (University of North Carolina, Greensboro, USA)



	Abstract ID & Time
	Oral Presentations

	STAT-1286
(11:20 am-11:29 am)
	Bayesian Marginal Likelihood Estimation for Mixture Models

	
	Abbasi, F. A., & Aslam. M (International Islamic University, Islamabad)

	STAT-1386
(11:30 am-11:39 am)
	Bayesian Network-Based Procedure for Regional Drought Monitoring–The Standardized Regional Drought Index

	
	Qamar, S., & Kosar, R. (University of Sargodha)

	STAT-1282
(11:40 am-11:49 pm)
	Loans to Livelihoods: Microfinance Access and Women Entrepreneur’s Business Performance

	
	Nazuk, A., Sajjad, S., Abbas, A., & Rashid, H. (National University of Science & Technology, Islamabad)

	STAT-1288
(11:50 pm-11:59 pm)
	Elastic Net Regularization in Copula-Based Regression: A Novel Approach with Real Data Applications

	
	Rani, H., Mehmood, T., & Aslam, M. (Riphah International University, Islamabad)

	STAT-927
(12:00 pm-12:09 pm)
	Bayesian Modeling of Extreme Droughts Risk

	
	Sabir, S., Ahmad, T., & Shafique Ur Rehman (Quaid-i-Azam University, Islamabad)

	STAT-1417
(12:10 pm-12:20 pm)
	A Multivariate Linear Regression Model for Continuous Statistical Analysis of Factors Associated with the Age at First Marriage of Females in Peshawar

	
	Jabeen, R., & Ijaz, M. (Shaheed Benazir Bhutto Women University Peshawar)

	STAT-1325
(12:21 pm-
12:31 pm)
	Detection of Melanoma Skin Cancer Using Deep Learning

	
	Sabir, R., & Mehmood, T. (National University of Science & Technology, Islamabad)

	 12:32 pm-01:00 pm
	Q & A Session
Concluding Remarks by Session Chair and Co-Chair 
Shield and Certificates Distributions





Session IIF
Statistics

	Venue: Room # 285, 2nd Floor, Sheikh Rasheed Block
Time: 02:00 am - 03:45 pm

	Themes: Survey Design and Sampling, Multidimensional Analysis, Designing and Analyzing Randomized Control Trials and Spatial Data Analytics

	Chair 1: Dr. Ishfaq Ahmad

	Islamic International University, Islamabad

	Chair 2: Dr. Mazhar Yaqoob

	Islamabad College for Boys F 10/4, Islamabad



	Time
	Keynote Talks

	02:00 pm-
02:20 pm
	Adaptive Sampling - An Introduction

	
	Prof. Dr. Javid Shabir (University of Wah, Wah Cantt)



	Abstract ID & Time
	Oral Presentations

	STAT-1432
(02:21 pm -02:30 pm)
 
	A Class of Estimators for Estimation of Population Mean Under Random Non-Response in Two Phase Successive Sampling

	
	Basit, Z., Masood, S., & Bhatti, I. (Government College Women University, Sialkot)

	STAT-1333
(02:31 pm -02:40 pm)
	Enhancing the Efficiency of Randomized Response Techniques Using Direct Responses

	
	Azeem, M., & Khan, N. (University of Malakand, Malakand)

	STAT-1334
(02:41 pm -02:50 pm)
	An Efficient Modification to Randomized Response Models for Quantitative Variables

	
	Azeem, M., Salam, A., Asadullah, & Abdul Basit, A. (University of Malakand, Malakand)

	STAT-1429
(02:51 pm -03:00 pm)
 
	Some Log-Type Classes of Imputation Methods using Higher Order Moment of Dual Auxiliary Variables in Two-Phase Sampling

	
	Masood, N., & Iqbal, M. (University of Peshawar, Peshawar)

	STAT-1335
(03:01 pm -03:10 pm)
	Sensitive Data Using the Randomized Response Technique: An Application to Italian Income and Wealth Data

	
	Adeel & Khan, M. (PMAS-Arid Agriculture University, Rawalpindi)

	STAT-1396
(03:11 pm -03:20 pm)
 
	Enhanced Estimators Based on Some Robust Measures of Location

	
	Abid, M., & Munir, R. (Government College University, Faisalabad)

	
 03:21 pm -03:40 pm

	Q & A Session

	
	Session Concluding Remarks by Session Chair and Co-Chair
Shield and Certificates Distributions




Session IG
Zoology

	Venue: Room # 274, 1st Floor, Sheikh Rasheed Block
Time: 11:00 am - 01:00 pm

	Themes:  Integrated Pest Management, Beneficial Insects and Bee Economics

	Chair 1: Prof. Dr Shamim Akhter

	PMAS-Arid Agriculture University, Rawalpindi

	Chair 2: Dr. Tariq Mahmood

	PMAS-Arid Agriculture University, Rawalpindi



	Time
	Keynote Talks

	11:00 am-11:15 am
	Tissue Engineering: Promising role in Regenerative medicine

	
	 Prof. Dr. Irfan Zia Qureshi (Quaid-i-Azam University, Islamabad)

	11:15 am-11: 30 am
	Development of Germ-Free Fish Models: Advancing Gut Microbiome Research

	
	Prof. De-Sheng Pei (Chongqing Medical University, China)



	Abstract ID & Time
	Oral Presentations

	ZOO-813
(11:30 am -11:40 am)

	Evaluation of Mineral Elements from Apis mellifera Honey of Various Flora

	
	Haider, Z. & Qamer, S. (Rawalpindi Women University, Rawalpindi)

	ZOO-738
(11:40 am -11:50 am)

	Evaluating the Effects of Brown Seaweed (Sargassum ilicifolium) Supplementation on Body Composition and Hematological Profiles in Labeo rohita

	
	Zulfiqar, R., Asad, F., Qamer, S., Naseer, S., Kanwal, I., Jamal, R., Nadeem, A.,   Ali, S. & Murtaza, Z. (Government College University, Faisalabad)

	ZOO-712
(11:50 am -12:00 am)

	Effect of Dietary Brown Seaweed (Sargassum ilicifolium) Supplementation on Growth Performance and Hematology of Cirrhinus mrigala

	
	Kanwal, I., Asad, F., Qamer, S., Javaid, S., Naseer, S., Zulfiqar, R., Jamal, R., Fatima, R., Nadeem, A. & Ali, S. (Government College University, Faisalabad)

	ZOO-1234
(12:00 am -12:10 pm)

	Impacts of Anthropogenic Activities on the Distribution and Diversity of Aquatic Insects in District Karak

	
	Haq, I. U. (Hazara University Mansehra)

	ZOO-883
(12:10 pm -12:20 pm)

	Molecular Phylogenetics of Green-eyed Skimmers Macromia Moorei (Odonata: Cordullidae) Of Hazara Region Pakistan

	
	Mehmood, S. A., Zia, A., Ahmed, S. (Hazara University Mansehra)

	ZOO-842
(12:20 pm -12:30 pm)

	Ethnomedicinal Use of Animals and Their Products for The Cure of Diseases in Sargodha, Pakistan

	
	 Riaz, M. & Ashraf, S. (The University of Lahore, Sargodha Campus)

	ZOO-841
 (12:30 pm - 12:40 pm)

	Survey of Intensity and Associated Risk Factors of Lumpy Skin Disease in Sargodha, Pakistan

	
	Raheem, A. U., Ashraf, S. & Sehar, S. (The University of Lahore, Sargodha Campus)

	12:40 pm -01:00 pm
	Q & A Session
Session Concluding Remarks by Session Chair and Co-Chair 
Shields and Certificates Distribution




Session IIG
Zoology

	Venue: Room # 296, 2nd Floor, Sheikh Rasheed Block
Time: 11:00 am - 01:00 pm

	Themes: Wildlife Management and Policy, Marine and Freshwater Biology 

	Chair 1:  Prof. Dr. Sarwat Jahan

	Quaid-I-Azam University, Islamabad

	Chair 2:  Prof. Dr. Hamid Mukhtar

	Government College University, Lahore



	Time
	Keynote Talk

	11:00 am 11:15 am
	TNF-MK2 signaling drives protective autophagy following MAPK pathway inhibition in pancreatic cancer

	
	 Dr. Iftikhar Ali Khawar (Washington University School of Medicine, St Louis, USA)

	11:15 am 11:30 am
	The Tuestudines Seek Mercy

	
	Dr. Zaib-un-Nisa (Government College University Faisalabad)



	Abstract ID &Time
	Oral Presentations

	ZOO-1230
(11:30 am-
11:40 am)
	Exploration of Insects Biodiversity from District Abbottabad using Molecular Method

	
	Shafique, R., Muhammad, K. and Mehmood, S. A. (Hazara University, Mansehra)

	ZOO-1227
(11:40 am-
11:50 am)
	Realizing the Importance of Yak Species (Bos grunniens) the King of Mountains in Northern Pakistan

	
	Hussain, T., Aziz1, U., Sohail, M. M. & Raza, G. (Virtual University of Pakistan, Rawalpindi)

	ZOO-1226
(11:50 am-
12:00 pm)
	Role of Monoclonal Antibodies in Fish Health Management

	
	 Waheed, I. (Govt Graduate College Chowk Azam affiliated with BZU Multan)

	ZOO-1223
(12:00 pm-12:10 pm)
	Ameliorative Effects of Trachyspermum ammi on Hepatotoxicity and Nephrotoxicity Induced by Graphene Oxide Nanoparticles in Albino Rats

	
	Shahid, Z., Nisa, Z. U., Zafran, M. & Usman, H. (Government College University, Faisalabad)

	ZOO-1202
(12:10 pm-
12:20 pm)
	Ambassis Vachelli, (Richard, 1846 Vachelli’s Glass Perchlet Perciformes: Ambassidae) New Report from Sonmiani Bay, Balochistan Pakistan

	
	Hawa, N. & Saher, N. U. (University of Karachi, Karachi)

	ZOO-729
(12:20 pm-
12:30 pm)
	The Local Trade Inventory of Coral in Pakistan

	
	Raza, A., Inam, A. & Zafar, M. A. (Hamdard University, Karachi)

	ZOO-1199
(12:30 pm-12:40 pm)
	Inter Population and Intra-Population Genetic Variations in Three Species of Genus Penaeus (Family Penaidae) Found in Coastal Waters of Pakistan

	
	Noor, S. H.  & Saher, N. U. (University of Karachi, Karachi)

	ZOO-1198
(12:40 pm-12:50 pm)
	Study of Seafood Contamination through Micro Flora Analyses from The Digestive Tract of Shark Species Landed at Karachi Fish Harbor

	
	Nasir, R., Khalil, S., Abbas, Y., Ali, S. & Saher, N. U. (University of Karachi, Karachi)

	12:20 pm-
01:00 pm
	Q & A Session
Session Concluding Remarks by Session Chair and Co-Chair 
Shields and Certificates Distribution


Session IH
Zoology

	Venue: Room # 296, 2nd Floor, Sheikh Rasheed Block
Time: 02:00 pm - 04:00 pm

	Themes: Physiology and Adaptation, Endocrine Research

	Chair 1: Prof. Dr Sohail Ahmad

	Margalla Institute of Health Sciences, Rawalpindi

	Chair 2: Dr. Zaib Un Nisa

	Government College University, Faisalabad



	Time
	Keynote Talk

	02:10 pm
02:20 pm
	Green synthesis of Biodiesel through Lipase Mediated Transesterification of Non-Conventional Oils using Nano-Biocatalysts

	
	Prof. Hamid Mukhtar (Government College University, Lahore)



	Abstract ID & Time
	Oral Presentations

	ZOO-1117
(02:20 pm-
02:30 pm)
	Assessment of Antidepressant Potentials of Periploca aphylla Fractions

	
	Rashid, U., Khan, M. R., Jan, S., Ismail, H. & Mirza, B. (Quaid-i-Azam University, Islamabad)

	ZOO-839
(02:30 pm-02:40 pm)
	Ethnomedicinal Use of Wild Fauna by the Local Community of Chakwal

	
	Zafar, R., Ashraf, S., Khalil, S., Aslam, R., Mulazim, S. & Gull, A. (University of Lahore, Sargodha Campus)

	ZOO-707
(02:40 pm-02:50 pm)
	Fungal Treatment of Paper and Pulp Industry Waste

	
	Qamer, S., Ali, M. I. & Malik, A. Y. (Rawalpindi Women University, Rawalpindi)

	ZOO-1316
(02:50 pm-03:00 pm)
	Estimation of Population Density of Unique Migratory Bird Chlamydotis Undulata Macqueenii at Cholistan Desert, Punjab, Pakistan

	
	Zafran, M., Nisa, Z. U., Shahid, Z. & Hazrat Usman Sherani, H. U. (Government College University Faisalabad)

	ZOO-1354
(03:00 pm-03:10 pm)
	Prevalence of Lumpy Skin Disease in District Torghar Pakistan

	
	Khan, J., Saeed, K., Shamas, S., Khan, L. Siraj, L. (University of Buner)

	ZOO-1322
(03:10 pm-03:20 pm)
	Effect of Maternal Stress on the Development of Embryo in Humans

	
	 Abroo, T. & Shamas, S. (Rawalpindi Women University, Rawalpindi)

	ZOO-1061
(03:20 pm-03:30 pm)

	Prevalence of Complete Molar Pregnancy and its Association with Hcg Hormone IN District, Gujrat, Punjab, Pakistan

	
	Afzal, Z., Roshan, S., Shamas, S., Asif, M., Amjad, G. & Ansar, R. (University of Gujrat, Gujrat)

	ZOO-1314
(03:30 pm-03:40 pm)
	Anti-Asthmatic Impact of Bark of Cassia fistula in Asthmatic Mice

	
	Shah, S. H., Murtaza, G. & Hussain, M. (Department of Zoology, University of Gujrat, Gujrat)

	ZOO-838
(03:40 pm-03:50 pm)
	Use of Animal Products for The Cure of Diseases in The Area of Chenab

	
	Shahid, R. & Ashraf, S. (The University of Lahore, Sargodha Campus)

	03:50 pm-
04:00 pm
	Q & A Session
Session Concluding Remarks by Session Chair and Co-Chair 
Shields and Certificates Distribution





Session IIH
Zoology

	Venue: Room # 296, 2nd Floor, Sheikh Rasheed Block
Time: 02:00 pm - 04:00 pm

	Themes: Applied Microbiology, Biodiversity and Conservation

	Chair 1: Prof. Dr Amina Zuberi

	Quaid-i-Azam University, Islamabad

	Chair 2: Dr. Sardar Azhar Mehmood

	Hazara University, Mansehra



	Time
	Keynote Talks

	02:00 pm-02:10 pm
	Cryopreservation of Honey Bee Reproductive Cells for Genetic Preservation

	
	Dr Aziz Gul (Hatay Mustafa Kemal University, Turkey)



	Abstract ID & Time
	Oral Presentations

	ZOO-1051
(02:10 pm-02:20 pm)
	Population Estimation of Hyaena Hyaena in Drazinda Region of Dera Ismail Khan, KPK

	
	 Sherani, H. U. & Nisa, Z. U. (Government College University Faisalabad)

	ZOO-1197
(02:20 pm-02:30 pm)
	The Impact of Microplastics on The Quality of Sea Food, with Reference to Edible Crab Found along Pakistan’s Coast

	
	Shahwar, D. E. & Saher, N. U. (University of Karachi, Karachi)

	ZOO-1149
(02:30 pm-02:40 pm)
	Prevalence of Diabetic Foot Ulcers (DFUS) in Diabetic Patients of Nausharo Feroze Sindh

	
	 Channa, F. (Zoology Sindh College Education)

	ZOO-1201
(02:40 pm-02:50 pm)
	Spatial Size Distribution and Competition for Resource Sharing in Five Species of Hermit Crabs Found Along the Coast of Pakistan

	
	Narejo, A. H.  & Saher, N. U.  (University of Karachi, Karachi)

	ZOO-1105
(02:50 pm-03:00 pm)
	Screening Viral Infections, Associated Risk Factors among Prisoners, Central Jail South Punjab

	
	 Tahir, M. S., Rashid, U., Khursheed, W. & Naeem, M. U. (Abasyn University Islamabad Campus)

	ZOO-1071
(03:00 pm-03:10 pm)
	Study of Elletaria Cardamom on Hematological Parameters, Hormonal Changes and Sperm Count of The White Male Rabbits (Oryctolagus cuniculus)

	
	Amjad, G., Roshan, S., Shamas, S., Ansar, R., Afzal, Z. & Asif, M. (University of Gujrat, Gujrat)

	ZOO-1056
(03:10 pm-03:20 pm)
	Prevalence of Endoparsites in Antelopes from Selected Parks in Lahore Pujnab, Pakistan

	
	Faiz, M., Irum, S., Roshan, S., Shamas, S. & Rida. (University of Gujrat, Gujrat)

	ZOO-831
(03:20 pm-
03:30 pm)
	Notes on Species of the Genus Cercophorus Chevrolat, 1880 (Coleoptera: Curculionidae: Entiminae) of Pakistan: Effect of Habitat and Climatic Changes

	
	Fatima, N., Ahmed, Z. & Lalika, H. A. (Rawalpindi Women University, Rawalpindi)

	ZOO-1034
(03:30 pm-
03:40 pm)
	Advancements in Integrated Pest Management: Integrating Biological Control, Chemical Applications, and Cultural Practices for Sustainable Cotton Yield Enhancement

	
	Hashmi, Q. A., Asad, I., Daman, M., Fatima, A. & Kawal, M. (University of Gujrat, Gujrat)

	ZOO-1032
(03:40 pm-03:50 pm)
	Effect of Glyphosate Exposure on Liver and Kidney Functions in Gallus Gallus domesticus

	
	Ambreen, F., Nazir, A., Javaid, H. & Imran, M. (Rawalpindi Women University, Rawalpindi)

	03:50 pm-
04:00 pm
	Q & A Session
Session Concluding Remarks by Session Chair and Co-Chair  
Shields and Certificates Distribution














[bookmark: _3rdcrjn]



POSTER PRESENTATIONS
(11:00 am - 12:30 pm)


Botany
Venue: Corridor, 2nd Floor, Sheikh Rasheed Block 

	Poster Judges

	Dr. Nazneen Bangash
	COMSATS University, Islamabad

	Dr. Abdul Qayyum
	University of Haripur, Haripur

	Dr. Luqman Riaz
	Kohsar University, Murree



	Poster Code
	Title

	BOT-1371
	Effects of Industrial and Household Effluents on Morphological, Physiological, Phytochemical and Antioxidant Traits of Selected Plant Species of Brassicaceae Family

	
	Zafar, A. (Government College Women University Sialkot)

	BOT-008
	Physiological Response of Wheat to Moringa Seed Extract and Salicylic Acid Under Various Chromium Stress Constraints

	
	Farooq, A. (University of Gujrat, Gujrat)

	BOT-1115
	Ethnobotanical Study of Important Medicinal Plants from Jand, District Attock, Pakistan

	
	Nawab, A. (Rawalpindi Women University, Rawalpindi)

	BOT-1067
	Adsorption of Copper from Wastewater Through Silver Nanoparticles Activated Biochar

	
	Ahmed, S. (University of Gujrat, Gujrat)

	BOT-1188
	Bio-assisted Synthesis, Characterization and Selected Biological Activities of Silver Nano Particles Using Argyrolobium roseum

	
	Akhtar, W. (University of AJK)

	BOT-009
	[bookmark: _26in1rg]In Vitro Bio-Investigations of Rhamnus utenbe ruits-based Iron Oxide Nanoparticles 

	
	Kazmi, R. (Rawalpindi Women University, Rawalpindi)

	BOT-1278
	The Phenetic and Phylogenetic Study of Genus morus Reveals a New Species from Pakistan

	
	Saleem, H.A. (University of The Punjab, Lahore)

	BOT-1055
	Study of Ethnobotanical Flora and Medicinal Plants of District Mandi Bahauddin

	
	Munir, I. (The University of Lahore, Sargodha Campus)

	BOT-1398
	Ethnobotany and Floral Diversity of Medicinal Plants for Management of Diseases in District Sudhnuti, AJK, Pakistan

	
	Akram, M. (Rawalpindi Women University, Rawalpindi)

	BOT-992
	In Silico Vaccine Design for Yersinia enterocolitica: A Comprehensive Approach to Enhanced Immunogenicity, Efficacy and Protection

	
	Kanwal, M. (National University of Medical Sciences, Rawalpindi)

	BOT-010
	Biological Activities of Ziziphus spina-christi Fruit Extract Conjugated with Silver Oxide Nanoparticles

	
	Ansar, H. (Rawalpindi Women University, Rawalpindi)

	BOT-011
	Biological Activities of Ziziphus spina-christi Fruits Extracts Conjugated with Silver Oxide Nanoparticles

	
	Mobeen, L. (Rawalpindi Women University, Rawalpindi)

	BOT-1015

	Evaluating Efficient Organic Additive to Boost Sugarcane Bagasse and Rice Husk Composting With or Without Inoculum

	
	Sadaf, R. (PMAS-Agriculture University Rawalpindi)

	BOT-1344
	Sustainable Production of Biodiesel from Non-Edible Oil Seeds (Ziziphus oxyphylla Edgew.) vis Novel and Recyclable Nanocomposite (CoWO3@rGO)

	
	Eman. Z. (Rawalpindi Women University, Rawalpindi)

	BOT-1356
	Investigation of Effects of Industrial and Household Waste Water on Morphological, Physiological, Phytochemical and Antioxidant Attributes of Coriandrum sativum L.

	
	Shahzadi, N. (GC Women University, Sialkot)

	BOT-1349
	Agroforestry as a Sustainable Strategy for Enhancing Biodiversity and Ecosystem Services in Agricultural Landscapes

	
	Shafique, S. M. (GC Women University, Sialkot) 

	BOT-1052
	Antimicrobial susceptibility of Cassia fistula and Ricinus communis

	
	Ramash, R. (University of Lahore, Sargodha Campus)

	BOT-1043
	Genetic Diversity Assessment in Exotic Soybean Accessions for Climate Resilience

	
	Iqbal, S. (University of Agriculture Faisalabad Constituent College Depalpur, Okara)

	BOT-012
	Sustainable Mangroves Management Along the Indus Delta Using Geospatial Machine Learning Approach

	
	Hassan, S. S. (University of Engineering and Technology, Peshawar)

	BOT-013
	Synthesis of Eco-friendly Biodiesel from Non-Edible Oil Seeds of Lepidium sativum

	
	Siddiqa, S. (Rawalpindi Women University, Rawalpindi)

	BOT-014
	Green Synthesis of Zinc Oxide Nanoparticles using Justicia adhatoda for Biomedical Applications

	
	Hafeez, K. (International Islamic University, Islamabad)

	BOT-1179
	Ethno-pharmacological Investigation of Some Selected Medicinal Plants of khewra Salt mine for Treating Skin Diseases

	
	Naseer, S. (Rawalpindi Women University, Rawalpindi)

	BOT-015
	Influence of Edaphic, and Farming Dynamics in the Wheat Field of District Khushab

	
	Ain, Q. (Quaid-i-Azam University, Islamabad)

	BOT–016
	Sustainable Biodiesel Production from Malilotus Officinalis Using Highly Reactive Green Nanocatalysts Al2O3

	
	Abdullah, S. (Rawalpindi Women University, Rawalpindi)

	BOT-1342
	Sustainable Biodiesel Production using Non-Edible Seed Oil (Argemone ochroleuca) Via Novel and Recyclable Nano Composite (Cu-Mmt Clay)

	
	Eman, S. (Rawalpindi Women University, Rawalpindi)

	BOT-1058
	Phytochemical Characterization and Assessment of Crude Extracts from Justicia Adhatoda for Phytotoxic and Cytotoxic Activity

	
	Nasir, M. (The University of Lahore, Sargodha Campus)

	BOT-1065
	Integrated Application of Salicylic Acid and PGPRs to Control Fusarium Wilt of Chickpea

	
	Mufti, R. (Quaid-i-Azam University, Islamabad)

	BOT-017
	Miraculous Role of Medicinal Plants for welfare of Mankind

	
	Javed, B. (Rawalpindi Women University, Rawalpindi)

	BOT-952
	Invasive Plants Diversity, Ecological Status, and Distribution Pattern in Relation to Edaphic Factors in Different Habitat Types of District Mandi Bahauddin, Punjab, Pakistan

	
	Jamil, M. D. (University of Gujrat, Gujrat)

	BOT-018
	Evaluation of Antimicrobial Activity of Selected Indigenous Medicinal Plants

	
	Bibi, S. (International Islamic University, Islamabad)








Chemistry
Venue: Corridor, 1st Floor, Sheikh Rasheed Block 

	Poster Judges

	Prof. Dr. Humaira Nadeem
	Riphah International University, Islamabad

	Dr. Saima Nasir
	Allama Iqbal Open University, Islamabad



	Poster ID
	Title

	CHE-1228
	Computational and Wet Lab Approaches for The Design and Synthesis of Azole Small Molecules as Inhibitors of Mushroom Tyrosinase

	
	 Ahmad, K. (Allama Iqbal Open University, Islamabad)

	CHE -806
	Integrating Computational Method for Druggable Beta Catenin Inhibitory Phytocompound From Glycine max l. Seeds to Treat Ovarian Cancer

	
	Hafeez, S., Ahmed, A., Mureed, M., Shahid, H. & Akram, A.  (The University of Lahore, Lahore)

	CHE -886
	Synthesis of Sr Incorporated Tin Oxide (SnO2) for Improved Electrocatalytic Applications

	
	Aamir, M. & Azad, S. (Mirpur University of Science & Technology, Mirpur, AJK

	CHE -900
	1,3-Thiazoles: Crystal Structures, Hirshfeld Surface Analysis, and Density Functional Theory Calculations

	
	Aziz, H. & Saeed, A. (Rawalpindi Women University, Rawalpindi, Quaid-i-Azam University Islamabad)

	CHE -976
	Green Synthesis of ZnO, Mg doped ZnO and Cu-Mg co doped ZnO Nanoparticles Using Leaves Extract of Polyalthia longifolia.

	
	Khatoon, I., Bano, Z. & Iqbal, T. (Rawalpindi Women University, Rawalpindi)

	CHE -1171
	Synthesis and Spectral Characterization of 3-(6’-Hydroxy-naphthyl)-1-(3’’-Iodo-phenyl)-2-propen-1-one and its Pyrazoline and Benzodiazepine Derivatives

	
	Abid, A., Mehru, F. & Rasheed, L. (Rawalpindi Women University, Rawalpindi)

	CHE -978
	Electrochemical Performance of Carbon Modified LiNiPO4 as Li-Ion Battery Cathode: A Combined Experimental and Theoretical Study

	
	Nasir, M. H., Janjua, N. K. & Santoki, J. (Quaid-i-Azam University, Islamabad, Karlsruhe Institute of Technology, Eggenstein- Leopoldshafen, Germany)

	CHM -1178
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Natural Products and Antimicrobial Resistance: Alternative or Complementary to Antibiotics?
Marcello Iriti1* and Sara Vitalini1
1Department of Biomedical, Surgical and Dental Sciences, University of Milan, Italy
*e-mail: marcello.iriti@unimi.it  

Abstracts: Antimicrobial resistance (AMR) represents one of the most important threats to public health, with around 5 million deaths associated globally with AMR, in 2019, including over 1 million deaths attributable to bacterial AMR. The highest burden of deaths arises from respiratory infections, whereas the leading pathogens (in descending order of mortality) are Escherichia coli, Staphylococcus aureus, Klebsiella pneumoniae, and Streptococcus pneumoniae. The leading pathogen-drug combination was methicillin-resistant S. aureus for deaths attributable to AMR. This condition is further exacerbated by the development of AMR in the veterinary sector and agri-food supply chains. In this complex scenario, novel therapies are urgently needed, as well as the appropriate, responsible, and prudent use of antibiotics. A promising therapeutic approach is the use of natural products in combination with conventional antibiotics to reduce the risk of selecting antibiotic-resistant bacterial strains or to reverse the multidrug resistance (MDR) due to bacterial efflux pumps. Some case studies have been selected to document and validate the use of plant extracts, essential oils, or pure phytochemicals in combination with antibiotics to control resistant bacterial strains. The selected plant species are used as traditional herbal remedies in many parts of the world.
According to the reviewed results, plant natural products are effective as antibiotic adjuvants in vitro, inhibiting the bacterial efflux pumps. Plant products are promising antimicrobial agents. Indeed, they consist of numerous diverse chemical constituents and, therefore, can be considered multitarget agents capable to interacting with different biochemical and molecular targets of the bacterial cell, making the selection of resistant bacterial strains unlikely. Furthermore, they can chemosensitize resistant bacterial strains by inhibiting the active efflux of antibiotics out of the bacterial cell.

Keywords: antimicrobial resistance, Klebsiella pneumoniae, multidrug resistance, natural products, alternative to antibiotics
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Role of Plants in Environmental Remediation

Prof. Dr. Qaisar Mahmood (T.I.)
Department of Biology, College of Science, University of Bahrain
Sakhir, Bahrain
*e-mail: qmahmood@uob.edu.bh

Abstract: Plants play a crucial role in environmental remediation, offering a natural and sustainable solution to mitigate pollution and restore degraded ecosystems. Through processes such as phytoremediation, plants are capable of absorbing, degrading, or stabilizing a wide range of contaminants from soil, water, and air. This green technology is particularly effective in addressing pollutants like heavy metals, organic compounds, and radionuclides, which are often difficult to remove using conventional methods. Phytoremediation encompasses several mechanisms, including phytoextraction, where plants absorb contaminants through their roots and store them in their tissues, and phytodegradation, where plants metabolize and break down pollutants into less harmful substances. Phyto-stabilization is another key process, in which plants immobilize contaminants in the soil, preventing their spread through erosion or leaching. The use of plants in remediation offers multiple benefits, including the restoration of soil fertility, enhancement of biodiversity, and reduction of greenhouse gas emissions. Moreover, it is a cost-effective and non-invasive approach that can be implemented in situ, minimizing the need for disruptive excavation or transport of contaminated materials. However, the efficiency of phytoremediation is influenced by factors such as plant species selection, contaminant type, and environmental conditions. While some plants are highly effective at accumulating specific contaminants, others may require genetic modification or symbiotic relationships with microorganisms to enhance their remediation capabilities. As environmental challenges continue to grow, the role of plants in remediation represents a promising avenue for sustainable environmental management and the restoration of polluted landscapes.

Keywords: plants, environmental remediation, heavy metals, green technology, contaminants
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Reimagining Inter-disciplinary Challenges and Transformation in the Contemporary World

Dr. Syed Mahmood Nasir1*, Dr. Muhammad Bilal2, Dr. Rao Nadeem3
1CEO The Nature Clicks Institute Islamabad Pakistan
2Fatima Jinnah Women University, Rawalpindi
3University of Toronto, Canada
*e-mail: igf.moenv@gmail.com 

Abstract: The contemporary world is facing enormous challenges including but not limited climate change and loss of diversity of life ever since the industrial revolution. The academia has come up with multiple explanations for the causes and solutions that are based on the particular discipline within their respective spheres. Despite spending huge sums, the global target of achieving net zero by 2050 and limiting global temperature rise to 1.5 degrees Celsius remains a far dream. The role and contributions of sociological sciences has largely remained away from the mainstream discourses on climate change, forests and biological diversity. In an era when inter-disciplinary and cross sectoral approaches towards solving global problem the realization of taking ac is gaining momentum.
This paper takes a deep dive into the synchronic and diachronic development of the social sciences vis a vis natural science and attempts to decipher the hidden meanings within. The paper analyzes the relationship between knowledge and power and the implications of application of colonial era knowledge by the independent nation states created in the post-colonial era. The case of forestry in Pakistan is taken as an example for in-depth analysis.  

Keywords: global problem, inter-disciplinary challenges, climate change, cross sectoral approaches, holistic approach
[image: Free Line Designs Png, Download Free Line Designs Png png images, Free  ClipArts on Clipart Library]


Sino-Pak Biodiversity Research centre for Agro-Biological Resources Along Silk Road initiative in China -Pakistan towards Sustainability
Prof. Dr. Mushtaq Ahmad (TI)1 and Shazia Sultanaa2     
1Sino-Pak Biodiversity Research Centre, Department of Plant Sciences, Quaid-i-Azam University, Islamabad
 2Pakistan Academy of Sciences, Islamabad Pakistan
*e-mail: mushtaqflora@hotmail.com;  mushtaq@qau.edu.pk 

Abstract: Pakistan is one of the important regions with diverse Agro- Biological resources along Silk Road in South Asia with biggest irrigation system for agricultural crops for food health and energy security. Pakistan also hosted diverse ranges of plant diversity in Himalaya, Karakoram and Kohindukush with long chain of mountain supporting with cultural communities.  In this part, currently a project by China Pakistan Economic Corridor (CPEC) is underway to bring revolutionary socioeconomic development. China and Pakistan are diverse phytogeographical countries with unique plant and Agro- Biological diversity and experts from both countries have started number of joint international projects on plant resources using modern technologies including digitization of floral diversity, smart agriculture, GIS based data center, conservation of wild natural plant resources, conservation of trans-border indigenous knowledge and exchange of ideas by institutions through smart technology to cope SDGs in order to use Agro- biological resources for socio-economic development under fast climatic changes. This study contributes to a deeper understanding of the interplay between the built environment, biodiversity, and the SDGs, allowing key industry actors and policymakers to prioritize Agro-biological diversity in SDG-related policies and programs. In order to do this, we have compiled all of the empirical data that is currently available on the connections between biodiversity and economic growth, concentrating on changes in climate, invasive alien species, and land use. Finally, we demonstrate how scenario planning for significant policy instruments such as the Convention on Agro-biological resources towards sustainability. This project to establish Sino-Pak Biodiversity research centre by joint venture of A and F university China and QAU Islamabad Pakistan to develop modern plant stem cell technology lab, exchange program, for experts, students, teachers, researchers and farmers in line with global efforts for sustainable development. This initiative may further lead to trained post graduate students, scientists, agricultural experts, Biodiversity Experts, Horticulturists, Plant botanists, traditional health practitioners and layman regarding the equal sharing benefits of Plant diversity with sustainable way. It is further suggested to exchange of knowledge and information followed by the setting up of joint departments through which the public will bring the China and Pakistan closer and strengthen the ties between the two brother countries.

Keywords: pakistan, china, biodiversity, agro- biological resources, sustainability 
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Co-benefits of Sustainable Environment and Media Intervention to Address Public Health Uncertainties During Epidemics

Audil Rashid1*, Zafar Hussain2 and Amjad Zarin2
1 Faculty of Science, Department of Botany, University of Gujrat, Gujrat
2 Institute of Communication Studies, Communication University of China, Beijing, China.
*e-mail: a.rashid@uog.edu.pk

Abstract: Ensuring environmental sustainability is one of the most challenging tasks for Millennium Development Goals (MDGs) primarily due to the fact that gap between current and future generations for available resources is widening. Clean, safe and healthy environment is shriking leading to rise in global incidence of disease epidemics. The WHO predicts Dengue epidemic in South-East Asia continues to rise which has started in the 1950s. One health global program has specific focus on prevention of this disease however, with each year we observed a larger epidemic in magnitude. Recent global estimates reveal dengue is endemic to more than 100 counties which was restricted to only nine countries before 1970 in terms of epidemic. Repeated occurrences in dengue epidemic in Pakistan has become threatening because of prevailing public uncertainties in disease transmission and relevant health consequences which appears a hard task for health communicators to manage the information about this virus. We evaluated the prevailing perception about dengue virus and analyzed the role of social media that how effective it is to overcome the uncertainties, raise public awareness and in manage public health crises. Responses of local health officials and hospital outreach programs were collected to reveal how they use and disseminate information on social media in urban poor neighborhoods (health deprived) in comparison with developed and posh localities. In addition, a questionnaire-based survey (n=312) was carried out to identify environmental disparities leading to health inequalities that exist between different communities. Findings show epidemic dynamics of dengue fever in view of people is due to high temperature as prime cause (p<0.001; odds ratio=3.53), international population movement (p<0.01; odds ratio=2.92) and impact of socioeconomic factors (p<0.05; odds ratio 2.65) in their region. Using expansion factor based on previous literature, we further find that dengue infections cases were underreported in Pakistan. However, media coverage in television channels and newspapers has significantly raised the public awareness about causes dengue compared to previous years (chi-square 14.3; p<0.001). Our findings suggest that health inequalities in poor urban neighborhoods can effectively be overcome by using social media monitoring.

Keywords: environmental sustainability, millennium development goals, public health, epidemics, social media monitoring
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Do We Need A Joint Scientific Effort to Combat the Climate Changes?

Dr. Shujaul Mulk Khan 
Department of Plant Sciences, Quaid-i- Azam university Islamabad 
*e-mail: shuja60@gmail.com

Abstract: Climate change is affecting every sector of life including our ecosystem which is mainly based on plant products. It’s changing the weather pattern, increasing drought, creating floods, and bringing wildfires. Acceleration in soil erosion, depletion, and deterioration of aquifers are the indirect impacts of these changes that in turn threaten food security as well as safety. Climate change is a long-term shift in weather patterns driven by natural and human activities, leading to global warming and extreme weather events. Education – both formal and informal, plays a crucial role in climate change mitigation by enhancing awareness, fostering critical thinking, and promoting sustainable practices. It equips individuals with the knowledge and skills necessary to understand the complexities of climate change and engage them in informed decision-making. Education also promotes innovation and solutions, supports policy and advocacy, builds resilience, and empowers vulnerable populations. Climate change mitigation strategies align with Sustainable Development Goal 13 (SDG 13) “Climate Action”, but they also present synergies and trade-offs with other SDGs. Large-scale implementation of technologies can positively impact economic growth and job creation, but environmental issues linked to mineral extraction can detract from other SDGs. Careful management is essential to balance these interactions and minimize trade-offs. Educational institutions play a crucial role in achieving Sustainable Development Goal 13 (SDG 13) by fostering knowledge, research, advocacy, and sustainable practices. Apart from long-term solutions, some short-term remedies include, supporting small-scale food production, minimizing the agro-fuel expansion, and enhancing food sovereignty – that is recognizing the right of all people to healthy and culturally appropriate food produced through ecologically sound methods within the umbrella of their own food and plants systems. There is also a dire need of combating the climate crises by achieving the other sustainable development goals as well. It’s also the right time to have negotiation on Carbon, stocks, Carbon currency and Carbon Tax at national, regional and global levels among all the stakeholders especially academicians and researchers.

Keywords: climate change; global warming; deforestation; urbanization; industrialization; burning issue, academia, research.
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Rangelands of Pakistan: Current Status, Issues and Potential Restoration for Sustainable Pastoralism Livelihood 

Muhammad Khalid Rafiq 
Rangeland Research Institute, National Agricultural Research Center, Islamabad
*e-mail: khalid_parc@hotmail.com   

Abstract: Pakistan’s agricultural sector is its second largest sector and plays an important role in economic growth. It contributes to about 21% of the AGDP and utilizes 45% of the total labour force [GoP, 2010, Rehman et., 2015, 2016 a]. The livestock sector comprises about 11.4% of the country’s AGDP contribution and 53.2% of the value-added products of agriculture. Also, in the form of capital, this sector provides raw materials to other industries. According to [GoP,2010], the national herd includes 29.6 million cattle, 27.3 million buffalo, 53.8 million goats, 26.5 million sheep and 0.9 million camels. Yet, over the past three decades, the livestock sector has only experienced an average growth of 2.9% due to poor economic policies. The growth rate of population is increasing by 2.05% [Qudus et al, 1997]. The lower pasture productivity leads to poor animal health, resulting to lower farmer income level, livelihoods standard decline, thus threatening to food security. Degradation of natural resources, desertification, climatic change is some for the emerging issues in Pakistan leading to lower pasture productivity. 
A case study was conducted to investigate the potential of silvo-pastoral intervention for enhanced forage availability and its suitability for food security and carbon sequestration. The present study was carried out at Rangeland Research Institute (RRI) Field at National Agricultural Research Center (NARC), Islamabad and silvo-pastoral model was established. The proximate analysis of the forage trees and grasses samples was conducted at Animal Nutrition Lab at NARC. The results indicated that Acacia modesta (Phulai) proved to be most promising forage plant and showed 85% germination and establishment followed by Morus alba (Mulberry) that showed 80% mean germination and establishment. The proximate analysis revealed that trees were in general more nutritious in terms of crude protein contents with Acacia modesta having 91.82% crude protein followed by Morus alba (16.62%). Crude protein of grasses varied from 6.01 – 8.22%. Crude protein of grasses had generally high crude fibre content ranging from 27.95% to 34.06%. Crude fibre was low in case of Morus alba (14.74) and 18.24% in Acacia modesta. Total Ash from for grasses and trees was in the range of 7.22 to 11.80 %. Either extract of Morus alba was 10.72% but for others it ranged from 1.98 to 3.06%. The result suggested that silvo-pastoral intervention is an effective source of protein and other essential nutrients to ruminants resulting to solve food security issues. On the other hand, trees and grasses absorb and stock carbon hence sequesters carbon to address climate related issues. 

Keywords: rangelands, Pakistan, potential restoration, crude fibre, morus alba, rangeland research institute
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Synthesis of Molecularly Imprinted Polymers via Visible Light-Mediated Atom Transfer Radical Polymerization
Dr. Toheed Akhter
Gachon University South Korea 
e-email: toheed@gachon.ac.kr  
Abstract: Chronic kidney disease is a growing global health concern, emphasizing the need for innovative diagnostic approaches to ensure timely detection and management. In this study, we introduce the development of metal-free molecularly imprinted polymers (MIPs) designed for the selective detection of creatinine, a crucial biomarker in renal function assessment. The MIPs were synthesized using a surface imprinting technique that leverages organocatalyzed, visible light-mediated atom transfer radical polymerization (O-ATRP). Poly(methacrylic acid) (PMAA) chains were grafted onto hydroxypropyl cellulose (HPC) and cross-linked to form creatinine-specific imprinted cavities. Comprehensive characterization confirmed the structural integrity and successful imprinting of the polymer.
Electrochemical analysis via cyclic voltammetry (CV) revealed a significant enhancement in the oxidation current upon creatinine binding, with the MIP exhibiting 106 μA compared to 40 μA for the non-imprinted polymer (NIP), demonstrating high specificity and sensitivity. Furthermore, the MIP showed selective detection of creatinine even in the presence of structurally similar interferents, with a determined limit of detection (LoD) of 6.2 μg/mL. The results were corroborated by electrochemical impedance spectroscopy (EIS) and differential pulse voltammetry (DPV), underscoring the robustness of the MIP sensor.

Keywords: polymers, renal function, kidney disease, health issues
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Green Hydrogen: A Pathway to Rapid Decarbonization

Dr. Javeed Mehmood
[bookmark: _lnxbz9]King Abdullah University of Sciences & Technology, Saudi Arabia
e-mail: javeed.mahmood@kaust.edu.sa  
Abstract: The urgent need to combat climate change has sparked research on sustainable energy options, with green hydrogen emerging as a key factor in fuel and chemical decarbonization. This presentation examines the synergistic potential of syngas and green hydrogen for rapid decarbonization. Syngas, a mixture of carbon monoxide and hydrogen, is traditionally derived from fossil fuels; however, it can be sustainably produced from biomass and waste. When paired with the green hydrogen generated through electrolysis from renewable energy sources, it provides a diverse and low-carbon pathway for industrial applications. The integration of green hydrogen into syngas production processes has a significant potential to reduce carbon emissions in the chemical and fuel industries. This strategy not only improves syngas sustainability, but also makes better use of existing infrastructure, making the transition to a low-carbon economy smoother. Key applications include the production of methanol, ammonia, and synthetic fuels, which are essential in various industrial operations and transportation sectors. This study focuses on the technological improvements, economic viability, and environmental benefits of using green hydrogen and syngas. This approach offers a possible alternative for rapid and significant reductions in greenhouse gas emissions by addressing the issues of hydrogen production, storage, and distribution as well as maximizing syngas generation from renewable sources. 
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Electrochemical Cancer Diagnostics 

Mariam Akhtar, Iqra Zaman, Sadaf Athar, * Prof. Dr Adeel Afzal
The University of the Punjab, Lahore 
e-mail: adeel.chem@pu.edu.pk  
Abstract- This research explores the development of innovative, non-invasive, and cost-effective electrochemical sensors for early cancer detection, focusing on biomarkers detectable in human saliva. We designed disposable microelectrodes modified with advanced materials such as poly (methacrylic acid-co-acrylamide) copolymer, polythiophene nanofibers, spermine-imprinted hyper-cross-linked copolymers, and PVA-stabilized FeFe₂O₄ nanocrystals within a molecularly imprinted polypyrrole matrix. These sensors demonstrate exceptional sensitivity, with detection limits as low as 37.5 pM, and high selectivity for cancer-related biomarkers like cholic acid and polyamines. The practical application of these sensors is validated through excellent recovery rates of up to 97.67% in real saliva samples, highlighting their potential for point-of-care diagnostics. By addressing the critical need for accessible and affordable cancer diagnostics, especially in resource-limited settings, this work offers a promising approach for early detection and monitoring of cancer. The integration of novel materials and electrochemical techniques in our sensor design marks a significant advancement in cancer diagnostics, with the potential to improve patient outcomes by enabling timely intervention and continuous monitoring.

Keywords: cancer detection, biomarkers, advanced materials
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Radiation Assisted Upscaling of Polymeric Materials
Dr. Arshad Farhan
 Pakistan Institute of Nuclear Science and Technology (PINSTECH), Islamabad
e-mail: arshadfarhan@postech.ac.kr  

Abstract- The concept of radiation-assisted polymer processing has been around for quite some time. However, due to disruptive nature of nuclear radiation, degradation studies were the main stay of research in this field. Recently, nuclear radiations are being applied to up-cycle post-consumer polymeric materials. A significant increase (30 – 50%) has been reported in mechanical strength of polymer composites even with a modest dose of 10 kGy. The waste polymers are upcycled into thermoplastics suitable for injection molding of technical parts. Similarly, nuclear radiations tend to improve the compatibility between various different kinds of polymers to improve overall functionality as well as mechanical properties. Nuclear radiations may help in the valuable upcycling the waste polymers to unprecedented improvement in characteristics.

Keywords: polymers upscaling, radiation, degradation, composites
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Metal-Organic Frameworks for Energy Conversion and Storage Application 

Prof. Dr Naseem Iqbal
National University of Science and Technology (NUST), Islamabad 
e-mail: naseem@uspcase.nust.edu.pk 

Abstract: Metal-organic frameworks (MOFs) have attracted great interest because of their unique porous structures, synthetic advantages, organic-inorganic hybrid nature, and versatile applications. Recently, the applications of MOFs in energy fields such as fuel storage, photo-induced hydrogen evolution, fuel cells, batteries, and supercapacitors have experienced a new surge of interest in both the chemistry and materials science communities. Research on the various applications of MOFs has shown that they are promising porous materials for energy storage and conversion technologies. Furthermore, MOFs have been used as support substrates to accommodate metals, metal oxides, semiconductors, and complexes and have been used as sacrificial materials for the generation of various nanostructures for energy applications. Here, we present the highlights of renewable energy applications based on MOFs, their composites and derivatives

Keywords: renewable energy, porous materials, composite materials
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The Future of the Emerging Industry: Global	Market for Peptide Bionanomaterials 

Ayeesha Mujeeb, Aline F., Dr. Ayesha Mujeeb
King Abdullah University of Sciences & Technology, Saudi Arabia
e-mail: ayeesha.mujeeb@kaust.edu.sa

Abstract: The increasing popularity of peptides has shifted the focus of the biotechnology and pharmaceutical industry towards the development of nanomaterial-based interventions. The bench-to-bedside approach has allowed researchers to work with various peptide-based bionanomaterials for applications in tissue engineering, regenerative medicine, drug delivery, biosensing and 3D printing, facilitating their clinical translation. Due to the unique properties of peptide-based biomaterials, such as biocompatibility, design flexibility, reproducibility, and stability, they are quickly adopted in various biomedical applications. Herein, we describe the clinical necessity for translating peptide nanomaterials, current priority application areas, and the bridging of gaps between academic and industrial research to support product development, scale-up, and technology adoption.

Keywords: peptides, nanomaterials, product development, drug delivery
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Replication in Software Engineering: Challenges, Lessons, and the Path Forward
Dr. Nasir Mehmood Minhas
Mälardalen University, Västerås Sweden
e-email: nasir.mehmood.minhas@mdu.se
Abstract: Replication studies are fundamental to advancing scientific knowledge, providing a way to verify and validate previous research findings. However, in software engineering, replication rates are notably low, posing a challenge to the robustness and reliability of empirical results. This keynote will focus on the critical role of replication in software engineering research, emphasizing why it’s essential for the growth of the field and how it can improve the credibility of experimental results.
Drawing from my experience replicating an experiment on regression test prioritization techniques, I will share the multifaceted challenges faced during the process and the valuable lessons learned. The discussion will highlight the complexities of replicating artifact-based experiments, from adapting experimental designs to ensuring the integrity of results in a new context. These insights aim to offer practical strategies and guidelines for researchers interested in conducting replication studies in software engineering. Beyond the technical aspects, the talk will explore the broader implications of increased replication efforts, including how they can contribute to higher standards of research transparency, foster collaboration, and drive innovation. Attendees will gain a deeper understanding of the obstacles and opportunities in replication research and leave with actionable recommendations on how to approach replications, overcome common challenges, and contribute to the development of a more rigorous and reproducible body of software engineering knowledge.

Keywords: replication studies, software engineering research experimental reproducibility, research transparency
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Replication in Software Engineering: Challenges, Lessons, and the Path Forward
Emerging Metaverse and Future Opportunities

Dr. Mamoona Humayun
University of Roehampton, UK 
e-email: Mamoona.Humayun@roehampton.ac.uk 

Abstract: A combination of the prefix ‘meta’ meaning beyond, and ’universe’, metaverse refers to shared, immersive virtual worlds where people can live, work, play, transact, and socialise, facilitated by the use of virtual reality and augmented reality. It’s the next evolution of the internet and blurs the line between the digital and physical world. Multiple technologies including extended reality, blockchain, artificial intelligence, digital twins, smart objects (including cars and factories), and edge computing encompasses the ‘virt-real’ a range of experiences from purely virtual to a blend of virtual and physical.

Keywords: metaverse, future opportunities, virtual world.
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Role of Agile and DevOps to Improve the Quality of Modern Software Product lines

Prof. Dr. Yaser Hafeez
PMAS-Arid Agriculture University Rawalpindi
e-email: yasir@uaar.edu.pk
Abstract: Software product lines (SPLs) are a cornerstone of efficient software development, enabling the creation of diverse products with shared components. This abstract highlight contemporary paradigms aimed at elevating the quality of SPLs. By incorporating agile methodologies, continuous integration, and DevOps practices, development cycles become more adaptive, ensuring higher software quality. Furthermore, leveraging machine learning and AI assists in automated testing, defect prediction, and optimization of SPL components. These modern approaches collectively contribute to improved SPL quality, reduced development time, and enhanced overall software ecosystem robustness.
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Natural Progression: The Impossibility of Revamping Mathematics
Prof. Dr. Qaiser Mushtaq
Quaid-i-Azam University, Islamabad
e-mail: fmgpak@gmail.com 

Abstract: Revamping mathematics is unnecessary, as its research evolves naturally through rigorous, incremental discoveries. Unlike sciences that may require paradigm shifts, mathematics builds logically on established principles. Each breakthrough is a natural progression, not a forced overhaul, reflecting the discipline’s intrinsic consistency and structured development over time. 

Keywords: natural progression, intrinsic consistency
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Linear Diophantine Fuzzy Optimization with Applications

Prof. Dr. Muhammad Riaz
The University of the Punjab, Lahore
e-mail: mriaz.math@pu.edu.pk

Abstract- The prevailing concepts of intuitionistic fuzzy sets, Pythagorean fuzzy sets and q-rung orthopair fuzzy sets have numerous applications in various fields from real-life. Nevertheless, these theories have their own limitations related to the membership and non-membership grades. To remove these restrictions, we introduce the novel concept of linear Diophantine fuzzy sets (LDFSs) with the addition of reference parameters or control parameters. We introduced the algebraic and topological structures on LDFSs as well as various aggregation operators for aggregating linear Diophantine fuzzy numbers. We introduce score functions and accuracy functions with different orders for the comparison of linear Diophantine fuzzy numbers. We introduced some algorithms for solving multi-attribute decision-making problems. A novel CRITIC-CoCoSo approach is proposed for MCDM based on control parameters (CPs) of linear Diophantine fuzzy sets (LDFSs).

Keywords: fuzzy sets, linear diophantine fuzzy sets, decision making problems
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Mixed Physics Informed Neural Networks (MPINNs) for Bio-fluid Mechanics

Prof. Dr. Kh S Mekheimer
Al-Azhar University, Egypt
e-mail: kh_mekheimer@azhar.edu.eg 

Abstract- A better understating for different biological phenomena can be achieved by studying the transport of the fluid related to the problem. The motion associated with such problems described by the so-called governing equations. Regardless of the approximation which may lead to an exact solution for these models. In most cases a numerical technique must be employed in order to obtain an approximate solution. The aim of this study is to investigate the advantage of using the mixed physics informed neural networks (MPINN) to perform a simulation for such phenomena. A hypothetical situation was considered in which an obstacle arose at the channel of the ureter during its peristaltic motion. This situation is known as a kidney stone disease. The momentum conservation governing equations is considered for the case of incompressible Newtonian fluid and the dimensionless corresponding form is introduced. The contour plots of the pressure and the velocity fields are illustrated for different stone shapes. Also, the shear stress is obtained at the surface of Lumen. Our findings show the applicability of the MPINN for obtaining reliable results for such crucial situations.

Keywords: biological phenomena, neural networks, fluid dynamics 
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Majorization Results for Analytic Functions Involving the Q-Difference Operator 

Prof. Dr. Teodor Bulboacă
Babeș-Bolyai University, Romania
e-mail: teodor_bulboaca@hotmail.com 

Abstract- The present study aims to investigate a majorization problem for a class of q-starlike functions and for the subclass of starlike functions as well as to rectify certain previous results. For this goal, the valid form connected with Nehari’s inequality for q-difference operators was presented. Further, our findings contribute to the novelty of the results of this topic by revealing new insights. In addition, our results with previous works have connected, drawing inspiration from existing papers. Also, several new implications of the main result expressed as corollaries were provided and advances in the studied topic were made. Because q-calculus (quantum calculus) has applications in many mathematical fields, its study has inspired and intrigued many researchers. The results of quantum calculus combined with the methods of Complex Analysis are often used to investigate many structures of the function theory, while the q-calculus was utilized in many other areas of mathematics. Thus, new families of analytic functions have been recently defined and studied by a number of researchers, using the q-calculus operators; for example, see the articles of Agrawal-Sahoo, Ismail et. al. and the references therein.

Keywords: analytic functions, q-starlike functions, nehari’s inequality
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Planar Domains in the Theory of Conformal and Harmonic Mappings

Prof. Dr. Stanislawa Kanas
 University of Rzeszow, Poland
e-mail: skanas@ur.edu.pl

Abstract- Several subfamilies of the Caratheodory class P were determined by the fact that some functionals are contained in convex subdomains of right halfplane. Therefore, any subfamily of halfplane domains were considered in the context to a subfamily of P. Among them, it is necessary to distinguish those in which the functionals map the unit disk into half-planes, disks, strips, or angular regions. Considerations of such relations led to the definition of convex functions, convex in a direction, starlike, strongly convex and strongly starlike, see for example [1, 2, 5, 6, 7]. One of the interesting family of domains is one-parametric family that is bounded by conic sections, depending of one parameter [4]. The introduction of these areas led to the expansion of various regions defined by third- and fourth-degree curves, as well as by various special functions. The flourishing of this type of considerations is observed to this day. Another group of functions are those defined by the internal behavior of regions. These include convex and starlike functions as well as spiral-like functions (with different kind of spiral). In this case the corresponding arcs or segments are contained entirely within the region. The ideas from Geometric Function Theory (GFT) have been transferred to much more general non-analytic and harmonic functions, see e.g. [1, 3, 8].

Keywords: caratheodory class, convex and starlike functions, spiral-like functions
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Role of Auxiliary Information in Mean Estimation with Mixture Optional Enhanced Trust RRT Models

Prof. Dr. Sat Gupta
University of North Carolina, Greensboro, USA
e-mail: sngupta@uncg.edu  
Abstract- RRT Models, both binary and quantitative, have been used extensively in surveys that include sensitive questions. These models allow respondents to provide randomized or scrambled responses which can later be unscrambled at an aggregate level but not at individual level. This feature protects the respondent privacy during face-to-face surveys which sometimes become necessary to decrease non-response. In this presentation we will focus on some newer innovations in the RRT domain such as Mixture Models, Trust Enhancement, Optionality, and Measurement Errors. We will also discuss how auxiliary information can damage respondent privacy while improving estimator efficiency.

Keywords: RRT, models, auxiliary
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Adaptive Sampling – An Introduction

Prof. Dr. Javed Shabir
University of Wah, Wah Cantt 
e-mail: javid.shabbir@uow.edu.pk     

Abstract- Adaptive sampling is more appealing when the population under study is rare and clustered. If conventional designs are applied to such a population, then a very limited number of units possessing the characteristics of interest are selected in a sample. Even a very large conventional sample would be inadequate in such cases. In this talk, we go over the fundamental designs in various contexts and suggest some unconventional sampling designs as an alternative potential substitute.

Keywords: sampling, unit, design
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Green Synthesis of Biodiesel through Lipase Mediated Transesterification of Non-Conventional Oils Using Nano-Biocatalysts

Prof. Dr. Hamid Mukhtar
GC University, Lahore
e-mail: hamidwaseer@yahoo.com  

Abstract- An increased interest in reducing the dependability on petroleum-based diesel fuel, reducing the exhaust emission levels and improving the quality of air has led to many researches on designing a paramount method for biodiesel production which is an alternative energy source.  In the present study, experimental results from chemical mediated as well as lipase mediated methods were compared by using common influencing parameters such as methanol/oil molar ratio, catalyst concentration, reaction time and reaction temperature. Biodiesel conversion of 96% was achieved by alkali mediated transesterification, whereas the conversion rate was 87% for lipase mediated method. The efficiency of the transesterification reaction was further enhanced by immobilizing the enzyme on different nano-supports. The results of field experiments of exhaust emission studies by using different blends of biodiesel gave the impression that usage of immobilized lipase on nano-particles for the biodiesel production from used cooking oil was superior method as compared to KOH mediated biodiesel production. The average percentage reduction of 57.2% and 54.7% in the emissions of CO and PM, respectively was observed in the B100. In addition, the performance of biodiesel with some nano-additives has improved tremendously.

Keywords: enzyme immobilization, nano-biocatalysts, nano-additives, transesterification, non-conventional oils, exhaust emissions
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Development of Germ-Free Fish Models: Advancing Gut Microbiome Research

Prof. Dr. Desheng Pei
Chongqing Medical University, China
e-mail: peids@cqmu.edu.cn

Abstract- The generation and application of germ-free (GF) fish models are mostly limited to the early life stages with innate immunity and without feeding. Marine medaka (Oryzias melastigma) is a critical animal for evaluating environmental toxicity and human disease models. The gut microbiota contributes to host growth and development, but GF model of this organism has not been successfully generated. In this study, we revealed for the first time the distribution of the gut microbiota in marine medaka during growth and generated GF fish from the larval to adult stages with GF Artemia provided daily as food. According to the basic indexes, weaker behavioral ability, smaller immune organs, reproductive system, intestinal tissues, and transcriptome, the delayed development and differences indicated the negative influences of the absence of the microbiota in GF medaka, compared to conventionally raised (CR) fish at the same life stages. All these results provided novel insights into the application of GF medaka models to define intestinal bacterial functions in the host. The histopathological analysis presented further evidence of developmental differences in immune organs, intestinal villi, goblet cells, gonad tissues and cell maturation between GF and CR fish at various life stages. Finally, the transcriptomic profile showed the significantly differentially regulated genes, which combined with the major bacteria can be potential “biomarkers” to explore the inner mechanisms or signaling pathways of GF fish models for studying host development and health. 

Keywords: germ free fish model, gut
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TNF-MK2 Signaling Drives Protective Autophagy Following MAPK Pathway Inhibition in Pancreatic Cancer

Dr. Iftikhar Ali Khawar
Washington University, Saint Louis, USA
e-mail: khawar@wustl.edu  

Abstract- Targeting the oncogenic KRAS-RAF-MEK-ERK (MAPK) pathway has remain unsuccessful in the clinic for patients with pancreatic ductal adenocarcinoma (PDAC), a highly lethal cancer with few effective treatment options. To identify novel, effective therapeutic strategies, we investigated the impact of MEK and ERK inhibitors on production of inflammatory cytokines in PDAC cells. We found that both MEK and ERK inhibitors dramatically upregulated production of TNF, leading to activation of multiple TNF signaling pathways which include the pro-death and pro-survival NF-kB and p38.MK2 cascades. Silencing of TNF receptor 1 (TNFR1) abrogated the pro-apoptotic effect of MAPK inhibitors, suggesting that pro-death effect driven by TNF signaling is required for the therapeutic effect of MAPK inhibitors. However, targeting the NF-kB and MK2 pathways greatly augment the suppressive effect of MAPK inhibitors. Notably, the mechanisms via which MK2 promotes PDAC cell survival are mediated through phosphoactivation of Heat shock protein 27 (Hsp27) and Beclin1, a critical mediator of autophagy. Intriguingly, silencing of TNFR1 abrogated induction of proactive autophagy following MAPK inhibition, strongly suggesting autocrine signaling as the inciting event of autophagy. Mechanistically, we showed that TNF signaling upregulate unfolded protein response (UPR) in PDAC cells, which is required for autophagy induction. Targeting MK2 abrogated transcription of key UPR genes and blocks subsequent autophagy. The combination of MK2 inhibitor ATI-450 and ERK inhibitor ulixertinib was more effective in curbing the growth of PDAC patient-derived xenograft in vivo and prolonged the survival of autochthonous PDAC mice (KPC model). Overall, our study provided novel insights on the mechanisms that drive protective autophagy following MAPK pathway inhibition and a rationale and feasible therapeutic combination that can be tested in clinical trials for PDAC patients.

Keywords: pancreatic cancer, MAPK, TNF-MK2 
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Cryopreservation of Honey Bee Reproductive Cells for Genetic

Dr. Aziz Gul
Hatay Mustafa Kemal University, Antakya, Turkeye
e-mail: agul@mku.edu.tr 

Abstract- Honeybees are social insects that play an important role in our ecosystem and are of great importance to both the environment and human society. Honeybees are among the most effective pollinators in the natural world. Therefore, semen or embryo freezing techniques can be used to protect honeybees from environmental factors and climate changes. Cryopreservation in beekeeping involves preserving genetic material, such as sperm or embryos, at very low temperatures (usually below -130°C) to preserve their viability for long periods of time. This technology allows beekeepers to preserve genetic diversity and valuable traits, aiding breeding programs and conservation efforts. It is particularly useful for species whose populations are declining or susceptible to disease. In the face of threats such as colony collapse disorder and the decline of certain bee species, cryopreservation offers a way to preserve healthy, diverse populations and revive endangered or weakened groups.
The use of antioxidants and cryoprotectants in bee semen cryopreservation is an important area of research aimed at improving the preservation of honey bee semen. Cryopreservation, while essential for safeguarding bee diversity, can lead to oxidative stress and cellular damage due to the extreme conditions involved in freezing and thawing. Antioxidants play a key role in counteracting this oxidative damage, enhancing the survival and quality of cryopreserved samples like semen, embryos, and even entire bees. Cryoprotectants are substances used to protect biological tissues from the formation of potentially destructive ice crystals during the cryopreservation process. Today, studies aim to optimize cryopreservation techniques by examining the effectiveness of different antioxidants and cryoprotectants and ensure that preserved bee material maintains its viability and functionality. In this regard, two projects have been financially supported by TUBITAK in Türkiye and one is still ongoing.
In conclusion, bee breeding is crucial for sustaining ecosystems, ensuring food security, and supporting agricultural economies. By cryopreservation of reproductive cells, we can help honeybees overcome challenges such as environmental factors and climatic changes and ensure the continuity of the ecosystem by fulfilling their functions in our world.

Keywords: honey bee, cryopreservation, semen, freezing, thawing, genetic
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Tissue Engineering: Promising Role in Regenerative Medicine

Prof. Dr Irfan Zia Qureshi 
Quaid-i-Azam University, Islamabad
e-mail: irfanziaqureshi@gmail.com 

Abstract- Accidental injuries or disease inflicted pathological damage to an organ or tissue demand immediate repair for normal metabolic functioning. Over the last few decades, the science of tissue engineering has shown promise in developing tissues to be grafted to replace the injured one. For this purpose, human or animal tissues are taken and bioengineered using biopolymers, bioceramics and nanobiotechnology.  Regenerative medicine uses embryonic or adult stem cells, monolayer cell culture is carried out, cells are expanded and then cultured on 3D matrices for generation of a graft. Since extracellular matrix is essential in promoting and regulating cellular functions like adhesion, migration, proliferation, differentiation, and organ formation, the prime requirement in tissue engineering is to develop an analogue or substitute to local extracellular matrix. Various biodegradable polymers are used as scaffolds. Tissue engineering offers vast applications in myocardial infarction, heart failure, aneurysms, epilepsy, stroke, Alzheimer’s, Parkinson’s, kidney damage, bone damage, ulcers, burs, diabetic tissue damage, eye, GIT damage and cancers. Artificial organs like pancreas, bone, bone marrow, skin etc can now be constructed. Biofabrication strategies nowadays include the use of hydrogels, 3D bioprinted scaffolds and incorporation of stem cells into these systems. Tissue engineering is a multidisciplinary field, which mainly focuses on the advancement and use of resources in physics, chemistry, life and clinical sciences, and engineering to overcome the problems of basic therapeutic issues, such as loss of tissue or organ failure. Tissue engineering therefore integrates biological components, such as cells and growth factors, with synthetic materials. Tissue substitutes can be produced by seeding human cells onto scaffolds, which may be natural collagen or a biodegradable polymer. Such scaffolds are then incubated in media containing growth factors, for cells to grow and divide. As cells spread across the scaffold, the substitute tissue is then formed. This tissue can then be implanted into the human body with the implanted scaffold that is absorbed or dissolved. Hence tissue engineering is an emerging field for advanced therapeutic medicine.

Keywords: regenerative medicine, tissues, engineering
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The Tuestudines Seek Mercy
Dr. Zaib-un-Nisa
GC University, Faisalabad
e-mail: zaibresearcher@gmail.com 

Abstract- Turtles are the most ancient reptiles belonging to order testudines, dating back over 150 million years. Turtles play a vital role in the health of our rivers and oceans ecosystems. Turtles have very unique shell therefore they serve as critical vertebrates in both terrestrial and aquatic environments. Approximately, more than 350 species belonging to order testudines, classified into three primary groups: tortoises, freshwater turtles, and marine turtles exist globally. In particular, turtles are essential for maintaining food webs and ecosystems. They have specialized diets that allow them to act as scavengers, consuming dead organic matter, living plants, and animals. By doing so, they help in removing harmful bacteria from water bodies, contributing to a healthier ecosystem. Their mobility between aquatic and terrestrial habitats allows them to facilitate nutrient cycling, carrying seeds and bacteria from one ecosystem to another.
The study on the freshwater turtle populations in the specified regions of Punjab, Pakistan highlights critical concerns regarding their conservation status. According to which a total of 3,528 specimens sampled from the families Geoemydidae and Trionychidae, revealed significant disparities in population abundance between species. Notably, Kachuga smithi (Brown River Turtle) and K. tecta (Indian Saw-backed Turtle) exhibited high population percentages in contrast to species such as Hardella thurgi (Brahminy River Turtle) and Chitra indica (Narrow-headed Soft-shell Turtle). Turtles play a very important role in maintaining ecological balance by regulating prey populations. Their nesting activities enrich riverbed and coastal vegetation with vital nutrients. Their hatchlings serve as a crucial food source for many predators, thus integrating into the food web. The presence of this unique reptile in terrestrial and aquatic (marine and freshwater) ecosystems promotes tourism and have a valuable economic impact. In developing countries, local communities also generate revenue by selling of turtle products.
Despite their importance, In Pakistan the population of freshwater turtles is declining directly and indirectly due to various anthropogenic activities which poses serious economic and ecological risks. Illegal capturing for export, incidental killings by fishermen, ingesting plastics, poaching for meal, detrimental environmental modifications such as canal closure and de-silting processes, climate change and pollution are salient reasons of their decline for which the turtles seek mercy! The research work conducted on samples of liver, kidney and muscles from deceased and blood from alive freshwater turtles’ species indicated that certain heavy metals,
particularly Nickel (Ni), Cobalt (Co), Lead (Pb) and Chromium (Cr), were present at higher concentrations than the standards set by the World Health Organization (WHO). The concentrations of heavy metals detected raises concerns regarding environmental health, potential bioaccumulation, and the well-being of aquatic life and ecosystems. The variability in metal concentrations between species suggested that some species may be more susceptible to metal accumulation than others, which could inform future conservation efforts.
The investigations contribute valuable knowledge toward understanding the prevalence of heavy metals in freshwater turtles and highlights the need for ongoing monitoring and pollution control efforts in affected aquatic habitats.
In conclusion, the testudines exhibit unique fauna. Without the appropriate measures, the continuing decline in turtles’ populations may lead to local extinctions, fundamentally disrupt the aquatic ecosystems they inhabit. The immediate legal protection under the Wildlife Act is crucial to safeguard these species, their habitats, their remaining populations in the region.

Keywords: turtles, Pakistan, hatchlings, heavy metals
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BOT-1409
Eco-friendly Synthesis of Iron Oxide Nanoparticles Using Opuntia gutenberg Fruit Extract: Characterization and Investigation of their Multi-Faceted Biomedical Potentials

Madiha Imtiaz1†, Javed Iqbal1*, Banzeer Ahsan Abbasi2*, Farishta Zarshan1, Rabia Kazmi2, Sobia Kanwal3, Tariq Mahmood4
1Department of Botany, Bacha Khan University, Charsadda, 24420, Khyber Pakhtunkhwa
;2Department of Botany, Rawalpindi Women University, Rawalpindi
3Department of Biology and Environmental Sciences, Allama Iqbal Open University, Islamabad
4Department of Plant Sciences, Faculty of Biological Sciences, Quaid-i-Azam University Islamabad
*e-mail: *javed89qau@gmail.com

Abstract: The green synthesis of Iron oxide nanoparticles (FeONPs) has shown numerous advantages over conventional physical and chemical synthesis methods. In current research work, bioactive components present in Opuntia gutenberg fruit extract were utilized for the synthesis of FeONPs using iron acetate as a precursor salt. The newly formed FeONPs were extensively characterized using different analytical tools; UV-Vis spectroscopy, SEM, EDX, FT-IR and X-ray diffraction to know about their size, shape, crystalline nature and elemental composition of FeONPs. The crystalline nature of FeONPs was confirmed by XRD analysis and the average size was calculated 27.7 nm. Antibacterial assay was performed against different bacterial strains (Staphylococcus saprophyticus, Enterococcus faecalis and Rhodococcus jostii), zone of inhibition (ZOI) were measured and MIC values were calculated. The FeONPs showed antifungal activity against different fungal strains. The MIC value for Aspergillus niger and Candida albicans was reported as 100 μg/mL and described as the most susceptible strains while Aspergillus flavus was reported as the most resistant strain (MIC: 300 μg/mL. Antioxidant potentials were investigated to evaluate the free radical scavenging ability of FeONPs. The highest DPPH scavenging potential was observed as 82.45 % at 1050 µg/mL while total reducing power (83.39%) and total antioxidant capacity (78.56%) respectively. The cytotoxicity potential was evaluated against newly hatched brine shrimps nauplii. The results for FeONPs was recorded as 41.73 µg/mL while 4.011 µg/mL was reported for positive control vincristine sulphate. Further, utilizing Hep-G2 liver cancer cell lines, the anti-cancer potential was analyzed and the IC50 was observed as 14.75 μg/mL. Overall, the current study has demonstrated the utilization of O. gutenberg fruit extract for the fabrication of FeONPs by designing an eco-friendly and forthright alternative to traditional approaches for FeONPs synthesis. 

Keywords: Opuntia gutenberg, iron oxide nanoparticles, antioxidant, cytotoxicity, anticancer, antibacterial, antifungal.
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BOT-003
Harnessing Green Energy and Innovative Processing Techniques to Enhance Nutritional Quality in Food Production  
    
Talha Riaz1, Tanveer Ahmad 2, Muhammad Moeid Khan1, Md. Shabudden Ahamed1, Hafsa Fatima3, Rabiya Riaz4, Muhammad Atiq Ashraf5, Sadia Ansar6, Zhijun Xia1, Burhan Khalid7, Xianjiang Ye1, Mueed Ahmad8, Jin Yongguo1, and Fu Xing1*
1 College of Food Science and Technology, Huazhong Agricultural University, Wuhan, China 
2 Department of Agricultural Sciences, University of Naples Federico II, Naples, Italy
3 Department of Food Science and Technology, MNS University of Agriculture, Multan
4 Department of Chemistry, Government College Women University, Faisalabad
5 College of Horticulture and Forestry Sciences, Huazhong Agricultural University, Wuhan, China
6 National Institute of Food Science and Technology, University of Agriculture, Faisalabad
7 College of Plant Sciences, Huazhong Agricultural University, Wuhan, China 
8 Medical and Bioinformatics Engineering College, Northeastern University, Shenyang, China 
*e-mail: fuxing@mail.hzau.edu.cn 

Abstract: The food business is moving towards incorporating green energy solutions and cutting-edge processing processes as a result of the pressing demand for sustainable food production methods. To investigate how these developments might improve the nutritional content of food items while reducing their environmental effect, this abstract summarises the results of high-impact research. This assessment places a lot of emphasis on how food processing companies may use renewable energy sources like solar and wind power. Studies show that using solar thermal energy to dry fruits and vegetables can save 50% of the energy used in comparison to traditional techniques while preserving vital vitamins and antioxidants. Furthermore, the use of anaerobic digestion systems in food waste management results in the production of nutrient-rich organic fertilisers that can improve crop output and soil quality in addition to biogas for electricity. Cutting-edge processing methods are also essential for maximising the nutritional value. It has been demonstrated that non-thermal techniques, such as pulsed electric field (PEF) technology and high-pressure processing (HPP), efficiently inactivate microorganisms while protecting heat-sensitive compounds such as vitamins and polyphenols. For example, HPP has been shown to preserve up to 90% of vitamin C in fresh juices as opposed to conventional pasteurisation techniques, which can result in a major loss of nutrients. Furthermore, the problem of plastic waste is addressed while maintaining food quality via the development of bio-based packaging alternatives, such as biodegradable films produced from plant proteins and polysaccharides. These substances have been demonstrated to improve food items’ sensory qualities and increase shelf life, which increases customer acceptability. Food manufacturers may drastically lower their environmental impact and provide customers with better, nutrient-dense goods by using renewable energy sources and implementing cutting-edge processing techniques. The adoption of these sustainable methods in the food industry must be accelerated by ongoing multidisciplinary study and cooperation amongst stakeholders. 

Keywords: green energy, sustainable food production, environmental impact, food safety, nutritional quality, food waste management     
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Sustainable Agriculture’s Role in Enhancing Food Security and Nutritional Outcomes

Muhammad Umer Javed1, Rizwan Maqbool2, Burhan Khalid3*, Talha Riaz4, Muhammad Atiq Ashraf5, 
[bookmark: _44sinio]1Department of Agricultural Engineering, Khwaja Fareed University of Engineering and Information Technology (KFUEIT), Rahim Yar Khan
2Department of Agronomy, University of Agriculture, Faisalabad
3College of Plant Science and Technology, Huazhong Agricultural University, Wuhan, China
4College of Food Science and Technology, Huazhong Agricultural University, Wuhan, China
5College of Horticulture and Forestry Sciences, Huazhong Agricultural University, Wuhan, China
*e-mail: burhanuaf@yahoo.com

Abstract: The global challenge of food security and nutrition has reached unprecedented levels, necessitating innovative and sustainable solutions. Sustainable agriculture emerges as a pivotal strategy in addressing these challenges by promoting environmentally sound, economically viable practices, and socially responsible practices. The multifaceted role of sustainable agriculture in improving food security and nutritional outcomes on a global scale is explored. Sustainable agriculture includes a variety of practices aimed at boosting agricultural productivity while reducing environmental impact. Techniques such as crop rotation, agroforestry, organic farming, and precision agriculture not only boost crop yields but also enhance soil fertility, reduce water usage, and mitigate the adverse effects of climate change. These practices ensure a stable and resilient food supply, crucial for food security.  Sustainable agriculture plays a critical role in improving nutritional outcomes. By diversifying crops and integrating nutrient-rich plants into farming systems, it addresses the micronutrient deficiencies prevalent in many developing regions. For instance, the cultivation of bio-fortified crops, such as iron-rich beans and vitamin A-enriched sweet potatoes, directly combats malnutrition. Sustainable practices ensure that food produced is free from harmful chemicals and pesticides, promoting overall health. This research also explores the socio-economic benefits of sustainable agriculture. By empowering local communities through training and capacity-building initiatives, sustainable agriculture enhances livelihoods and promotes food sovereignty. Smallholder farmers, who constitute a significant portion of the agricultural workforce, benefit from increased income and improved living standards. These socio-economic gains further contribute to food security by enabling access to a variety of nutritious foods. The findings underscore the importance of adopting sustainable practices to create a more equitable and secure global food system. By aligning agricultural production with sustainable practices, we can address the dual challenges of feeding a growing population and ensuring the nutritional quality of food. The sustainable agriculture approach not only mitigates the impacts of climate change but also enhances the resilience of food systems to shocks and stresses, ensuring long-term food security.

Keywords: sustainable agriculture, food security, nutritional outcomes, climate resilience, environmental impact
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BOT-1236
Mitigation of Drought-Induced Stress in Sunflower (Helianthus annuus L.) via Foliar Application of Jasmonic Acid Through the Augmentation of Growth, Physiological and Biochemical Attributes

Farkhanda Ashraf1* & Ejaz Hussain Siddiqi1
1Department of Botany, University of Gujrat, Gujrat
*e-mail: Farkhandaashraf0@gmail.com

Abstract: Drought stress poses a significant threat to agricultural productivity, especially in areas susceptible to water scarcity. Sunflower (Helianthus annuus L.) is a widely cultivated oilseed crop with considerable potential globally. Jasmonic acid, a plant growth regulator, plays a crucial role in alleviating the adverse impacts of drought stress on the morphological, biochemical, and physiological characteristics of crops. Experimental detail includes sunflower varieties (Armani Gold, KQS-HSF-1, Parsun, and ESFH-3391), four drought stress levels (0, 25%, 50%, and 75% drought stress), and three levels (0, 40ppm, 80ppm) of jasmonic acid. The 0% drought stress and 0ppm jasmonic acid were considered as control treatments. The experimental design was a completely randomized design with three replicates. Drought stress significantly reduced the growth in all varieties. However, the exogenous application of jasmonic acid at concentrations of 40ppm and 80ppm enhanced growth parameters, shoot and root length (1.93%, 19%), shoot and root fresh weight (18.5%, 25%), chlorophyll content (36%), photosynthetic rate (22%), transpiration rate (40%), WUE (20%), MDA (6.5%), Phenolics (19%), hydrogen peroxide (7%) proline (28%) and glycine betaine (15–30%) under water-stressed conditions, which was closely linked to the increase in stomatal activity stimulated by jasmonic acid. Furthermore, JA 80 ppm was found to be the most appropriate dose to reduce the effect of water stress in all sunflower varieties. It was concluded that the foliar application of JA has the potential to enhance drought tolerance by improving the morphological, biochemical, and physiological of sunflower.

Keywords: biomass production, gas exchange attributes, drought stress, sunflower crop, jasmonic acid
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1 National Key Laboratory for Germplasm Innovation and Utilization of Horticultural Crops, Huazhong Agricultural University, Wuhan, 430070, Hubei, China
2 Department of Botany, University of Agriculture, Faisalabad
3 Department of Botany, Mirpur University of Science and Technology, AJK
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Abstract: Climate change poses significant threats to global fruit production, impacting yield, quality, and distribution. Fruit plant breeding is crucial in mitigating these challenges by developing cultivars with enhanced resilience to climate stresses. In this review, we explore the importance of fruit plant breeding and the role of modern breeding techniques in achieving sustainable agriculture in a changing climate. We also highlight how traditional breeding methods, coupled with advanced genomic tools and biotechnologies, contribute to the development of fruit varieties with improved tolerance to extreme temperatures, drought, and waterlogging to changing growing seasons. Moreover, we discuss the integration of molecular markers, genome editing, and physiological trait selection in breeding programs to accelerate the development of resilient fruit cultivars. One promising approach is the development of climate-resilient fruit plant varieties through strategic breeding efforts. Exploring the genetic diversity of wild relatives and landraces can provide valuable traits for improving the climate change tolerance of current fruit crop varieties at both the vegetative and reproductive stages. Furthermore, this review confers the importance of participatory breeding approaches, emphasizing the need for collaboration between breeders, farmers, and consumers to identify and prioritize traits. The impact of these advancements on fruit yield, quality, and disease resistance is assessed, alongside the challenges and opportunities in implementing these strategies in diverse agroecosystems. By focusing on these strategies, fruit plant breeding can contribute to ensuring food security and economic stability in the face of climate change.
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Isolation and Evaluation of Cellulolytic Bacterial Strains for Degradation of High Cellulose Content Waste

Hurria Durrani*1 & Nazneen Bangash1
1COMSATS University Islamabad, Islamabad
*e-mail: hurriazahra447@gmail.com

Abstract: Cellulose, the most common biomass on the globe, and since it is so abundant in the air, water, and soil, it serves as a major source of environmental contamination that is harmful to both human and animal life. Waste from industries, domestic garbage, commercial waste, and agricultural waste are few sources of cellulosic waste. Cellulolytic microbes can convert cellulose into soluble sugars either by enzyme or acidic hydrolysis. Most of the natural forms of cellulose are insoluble in water and the expenses of cellulose processing are exceptionally high and this is the main hurdle in decomposing it. In order to enhance degradation process, cellulose degrading bacteria were isolated from samples collected from fecal material of ruminants and termite guts. About 105 bacterial isolates were isolated out of which 25 displayed prolific growth. By further screening 4 isolates G8, G9, C28, and C32 were selected for evaluating their ability to degrade fruit and vegetable waste. Consortium of all selected strains were also utilized for experiment to evaluate the degrading ability of high cellulose content banana peels, used as a substrate. After incubation period diverse parameter such as pH, temperature, total nitrogen, EC, Total carbon and C:N ratio were determined to check the degradation ability of selected isolates. The results displayed; that cellulolytic bacterial isolates consortium was efficient for speeding up degradation of high cellulose content banana peels. Thus, it is concluded that isolation of effective cellulolytic bacterial strains is useful and can become a useful tool in order to minimize environmental waste. 

Keywords: cellulose degradation, cellulolytic bacteria, environmental waste, waste management, fruit and vegetable waste
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Rice-straw Derived Biochar: Characterization and Promoting Plant Growth Under Water Stress Conditions

Shehlla Murad*1, Kiran Imtiaz1 & Nazneen Bangash1
1COMSATS University Islamabad, Islamabad
*e-mail: shehlla.murad002@gmail.com

[bookmark: _2jxsxqh]Abstract: Global agriculture is seriously threatened by climate change, especially in developing countries like Pakistan which are most susceptible to its negative consequences. Extensive open burning of agricultural waste, including rice straw, aggravates health and environmental problems. This study explores the potential of rice straw nano biochar to reduce water stress on plant growth while addressing the difficulties associated with managing agricultural waste. Nano biochar, synthesized in a sustainable and cost-effective manner, is being studied for its physiochemical properties and applicability in improving lettuce plant development under water stress conditions. The nano biochar exhibits C–H vibrations, O–H stretching, and Si–O–Si structures as revealed by FTIR spectroscopy. SEM-EDS analysis of the surface morphology reveals unevenly dispersed pores with average diameters ranging from 30 to 60 nm. Elemental analysis using XRF detects key elements such as potassium (K) and silicon (Si), which improve soil enrichment, while trace elements such as manganese (Mn) and zinc (Zn) suggest possible influences on specific applications. The presence of turbostratic carbon and graphene is confirmed by XRD analysis, revealing structural properties. The nano biochar improved the plant growth of lettuce grown under water stress conditions implying that rice straw nano biochar has a wide range of agricultural applications. Despite limitations in feedstock and processing conditions, this study highlights the intriguing potential uses for rice straw nano biochar and asks for more investigation into its long-term impacts on crop dynamics and soil health. 

Keywords: rice straw, nano biochar, water stress, plant growth, sustainable agriculture, FTIR, SEM-EDS, XRD
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[bookmark: _2xcytpi]The Role of Plants in Climate Change Mitigation and Adaptation

Quasira Sadeeq1*, Atta Ul Ahsan1
1Department of Environmental Sciences, Allama Iqbal Open University, Sector H-8, Islamabad
*e-mail: qasirasiddeeq@gmail.com

Abstract: and supporting biodiversity. Plants are both vulnerable to the climate changes and critical in addressing its associated challenges. As climate change accelerates, fluctuations in temperature, precipitation, and the frequency of extreme weather events directly impact plant physiology, distribution, and productivity. These environmental changes not only jeopardize individual species but also have cascading effects on food security, biodiversity, and ecological functions. The loss of plant biodiversity and the degradation of ecosystems can lead to diminished resilience against further climate change, exacerbating these threats. Despite their vulnerability, plants are indispensable in climate change mitigation and adaptation efforts. Plants contribute to maintain the climate by sequestering carbon and regulating the water cycle, plants reduce atmospheric CO₂ levels, thereby mitigating global warming. Additionally, plants can adapt to changing climates through genetic variation, phenotypic plasticity, and species migration. Advanced agricultural methods, such as climate-smart agriculture, use plant resilience and breeding breakthroughs to adapt crops to changing environments, ensuring that food supply is sustainable. Furthermore, restoring damaged landscapes by reforestation and afforestation can increase carbon sinks and restore ecological balance. By rehabilitating degraded lands, these initiatives not only capture carbon but also rebuild habitats, improve soil health, and increase the resilience of ecosystems to climate extremes. To effectively combat the multifaceted challenges posed by climate change, it is essential to prioritize the conservation of plant biodiversity, adopt sustainable land-use practices, and fully utilize the adaptive capabilities of plants. By integrating plant-based solutions into climate policies and practices, we can enhance ecosystem resilience, support sustainable development, and secure the well-being of future generations in a rapidly changing world.
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From Plate to Pharma: Unlocking the Nutritional, Phytochemical, Antioxidant and Cytotoxic Potential of Oxalis Corniculata, A Wild Vegetable from Potohar Region of Pakistan
Adeeba Shaheen1, Khafsa Malik*1, Yamin Bibi2, Muhammad Sheeraz Ahmad3
1 Department of Botany, PMAS Arid Agriculture University Rawalpindi
2 Department of Botany, Rawalpindi Women University, Rawalpindi
3 University Institute of Biochemistry and Biotechnology, PMAS Arid Agriculture University Rawalpindi
*e-mail: khafsamalik786@gmail.com

Abstract: To determine the nutraceutical and therapeutic value of Oxalis Corniculata, assessments of its nutritional makeup, antioxidant capacity, and cytotoxic potential have been conducted. Following the quantification of total phenolic, flavonoid, tannin, saponin, and alkaloids, extract and fractions were utilized for preliminary phytochemical assessment. Phosphomolybdate, ABTS and reducing power assay were used to measure antioxidant activity. Standard procedures were used to carry out the proximate and elemental analyses. The brine shrimp larvae assay was used to determine the cytotoxicity of the crude methanolic extract and its fractions. It was discovered that the plant contained a lot of protein and carbohydrates. It was established that potassium, sodium, iron, zinc, and copper were present in the high-level mineral composition. The ABTS method’s results for antioxidant activity showed that ascorbic acid had the lowest IC50 value, 12.46. It was followed by the fractions of crude methanolic extract (36.707), ethyl acetate (55.400), n-hexane (82.539), chloroform (113.008), and n-butanol (131.422). Using the brine shrimp larvae experiment, the cytotoxicity that resulted in the highest death percentage by chloroform and n-butanol fractions was identified. The study indicates that Oxalis utenbergr, when consumed as a leafy vegetable, is a rich source of micronutrients, in addition to providing energy and protein and can be used as commercial nutraceutical product.

Keywords: antioxidant activity; Oxalis Corniculata; phytochemical analysis; potohar, Pakistan; wild vegetable. 
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GC-MS Analysis, Biological Activities and in Silico Prediction of M. buxifolia Extracts

Aatka Tul Hakeem Azhar1*, Joham Sarfraz Ali1*, Rafia Rehman1, Muhammad Zeeshan Bhatti1, Aman Karim1, Syed Afzal Shah 1 and Muhammad Zia2
1National University of Medical Sciences, Islamabad
2Quaid e Azam University Islamabad
*e-mail: atkaazhar786@gmail.com; joham.sarfraz@numspak.edu.pk

Abstract: The focus of this study was on identification of phyto-constituents, phytochemicals and biological potential of methanol and chloroform extracts of leaves and branches of Monotheca buxifola. In silico activities of the identified compounds were also predicted through PASS analysis. GC-MS analysis of chloroform extracts of leaves presented 8 compounds while derivatization executed in identification of 12 compounds. The methanol extract of leaves and derivatization resulted in 17 and 8 compounds, respectively. Branches extract in chloroform highlighted 4 as well as its derivatization indicated 3 compounds. Methanol extract of branches depicted 5 compounds and its derivatization showed 4 compounds. Highest phenolic content was scrutinized in chloroform extract of branches (58.9 ± 1.4 µg GAE/mg extract) while highest flavonoid content in methanol extract of leaves (52.1 ± 2.3 µg QE/mg extract) was also observed. Antioxidant activity was highest in chloroform extract of branches. Total reducing capacity was highest in chloroform extract of leaves i.e. 109.2±1.5 µg AAE/mg extract. Significant antibacterial (up to 90% inhibition) and antifungal (up to 88% inhibition) activities of M. buxifolia extracts were depicted against tested bacterial and fungal strains. These activities correlate with PASS results depicting potent pharmacological action of these extracts. The results show the presence of phyto-constituents within the extracts, which can be helpful in future to prevent different ailments and may contribute in the field of medicine. 
Keywords: Monotheca buxifolia, GC-MS, phyto constituents, biological activity, PASS 
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Evaluation of Pharmacological Properties of Untapped Natural Flora for Treatment of Type 2 Diabetes 

Aimen Fatima 
Institute of Molecular Biology and Biotechnology, The University of Lahore, Sargodha Campus, Sargodha
e-mail: aimen.fatima@imbb.uol.edu.pk 

Abstract: Type 2 Diabetes Mellitus (T2DM) is emerging as a challenging global epidemic. Genetic predisposition, sedentary lifestyle, imbalanced diet, and obesity play a major role in the development of T2DM. For the treatment of T2DM, various oral and injectable therapies are currently available but all of these options need to be continued for life. Main objective of this study was to identify and evaluate the anti-diabetic potential of the local flora of Pakistan. Antioxidant assays, protein denaturation inhibition assay and alpha amylase inhibition assay were conducted to evaluate and compare the antioxidant, anti-inflammatory and anti-diabetic potential of C. diurnum ethanolic extract with the standard drugs, respectively. Hemolytic toxicity was also determined to calculate the safe dosage for consumption as a possible drug candidate. HUB genes for type 2 diabetes were shortlisted through cytoHubba algorithms, and 2 top scoring genes were selected i.e., JNK-1 and AKT-1. ADME/T and hERG, CYPs filters were used to remove potential toxic compounds from GC-MS resulting plant compounds list and 6 possible drug candidates were obtained. 2 of these compounds showed promising docking and simulation results with JNK-1 and AKT-1. Commercial inhibitors were also subjected to similar conditions to compare plant compounds’ activity with already known inhibitors. This showed dl-4-Phenyl-dl-glutamic acid to have similar binding affinity for AKT-1 as its inhibitor while 1H-Pyrazole-1-acetic acid, 5-amino-3,4-dicyano-, ethyl ester showed slightly lesser affinity to JNK-1 than the inhibitor. Further in-vitro and in-vivo testing is required to check these compounds for their safety and efficiency as potential drug candidates against these proteins for the treatment of T2DM.

Keywords:  C. diurnum, ethanolic extract, Type 2 Diabetes Mellitus, cytoHubba algorithms, natural flora
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Therapeutic Potential and Phytochemical Analysis of Fractionated Extracts of Ziziphus nummularia (Burm. F.) Wight & Arn.: Effects on Pathogenic Bacteria, Free Radicals, and Cancer

Sehrish Imran1, Yamin Bibi2*
1Department of Botany, PMAS-Arid Agriculture University Rawalpindi, Rawalpindi 2Department of Botany, Rawalpindi Women University, Rawalpindi 
*e-mail: yamin.bibi@f.rwu.edu.pk

Abstract: In modern medicine, synthetic drugs are dominant; however, phytomedicine also plays a vital role. Due to the health risks associated with synthetic medicines, there is a growing need to find natural alternatives. Ziziphus nummularia (Burm. f.) Wight & Arn., a member of the Rhamnaceae family, is well-known for its traditional uses, such as its fruits being consumed globally as natural appetizers. This study aimed to evaluate the pharmacological properties of fractionated extracts from the stem bark of Ziziphus nummularia. The crude extract was prepared using the cold maceration technique, and partitioning was performed based on polarity. The objective was to analyze the phytochemical properties of the stem bark using standard protocols and to assess its antioxidant, antibacterial, and cytotoxic activities. The crude methanol extract and its three fractions—n-hexane, chloroform, and ethyl acetate—were evaluated for their antioxidant properties using DPPH, ABTS, reducing power, and phosphomolybdenum assays. Antibacterial activity was assessed using the agar well diffusion method against E. coli, K. pneumoniae, S. aureus, and S. epidermidis. Cytotoxicity of all extracts and fractions was measured using the brine shrimp lethality assay. The ethyl acetate fraction exhibited the highest antioxidant activity in the DPPH scavenging assay (IC50 value: 13.649 μg/mL) and ABTS scavenging assay (IC50 value: 7.89 μg/mL), as well as in the phosphomolybdenum assay (IC50 value: 11.5890 μg/mL) and reducing power assay (IC50 value: 11.7872 μg/mL). The antibacterial activity results indicated that the crude methanolic extract, chloroform, and ethyl acetate fractions were effective against all tested bacteria, whereas the n-hexane fraction showed negligible inhibition, with inhibition zone values ranging from 1.25 to 8.8 mm. All extracts and fractions demonstrated significant antioxidant activity. Additionally, against brine shrimp larvae, the crude methanolic extract, chloroform, and ethyl acetate fractions showed notable effects. These extracts and fractions can be further studied for the isolation of pure compounds and animal trials for future drug discovery.

Keywords:  Ziziphus; antibacterial; E. coli; ABTS; antioxidant; brine shrimp
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In Vitro Biological and Phytochemical Evaluation of Medicinally Important Commiphora stocksiana engl and Onosma species

Arfah Naveed2, Joham Sarfraz Ali1*, Aatika Hakeem Azhar1, Syed Afzal Shah1, Rafia Rahman1, Muhammad Zeeshan Bhatti1, Muhammad Zia2
1Department of Phytochemistry and natural products, National University of Medical Sciences, Rawalpindi
2Department of Biotechnology, Quaid-i-Azam University, Islamabad
*e-mail: joham.sarfraz@numspak.edu.pk 

Abstract: Ethano-botanical claims and folkloric medicine necessitate testing for novel plant-based medications. This study examines Onosma species and Commiphora stocksiana Engl in depth using biological and phytochemical assays. The maximum phenolic and flavonoid content was found in the ethyl acetate fraction of O.species leaves (94.6±2.1 μgGAE/mg extract; 47.6±1.0 μgQE/mg extract) and the ethanolic extract of C.stocksiana (87±1.0 µgGAE/mg extract; 34.7±0.6 µgQE/mg extract). Ethanolic extracts of C.stocksiana (69.0±1.0 µg/ml) and ethyl acetate, as well as crude extracts of O.species leaves and flowers, demonstrated the greatest free radical scavenging potential. The aqueous extracts of C.stocksiana (113.7±1.5 µg AAE/mg extract) and the ethyl acetate fraction of O.species leaves (128.0±1.0 μg AAE/mg extract) demonstrated the highest antioxidant capacity, indicating that they are potential sources of antioxidants in the future. The ethanolic extract of C.stocksiana (73.8±1.0%) and the chloroform fraction of O.species flowers (67.5±1.5%) both shown significant anti-diabetic activity. The significant antibacterial and antifungal activity of diverse fractions, as well as their modest cytotoxic potential, enable the use of these plants in medicine. The study reveals that these plants have a high potential for the discovery of major bioactive chemicals by bioactivity guided isolation.

Keywords: phytochemistry, antioxidant activity, antidiabetic activity, cytotoxic potential, thin layer chromatography
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Chemical Profiling of Three Salvia Species by HS-SPME Coupled with GC-MS

Tayyiba Afzal1*, Jarosław Proćków1, and Jacek Łyczko2
1 Department of Plant Biology, Institute of Environmental Biology, Wrocław University of Environmental and Life Sciences, Wrocław, Poland
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*e-mail: tayyiba.afzal@upwr.edu.pl   

Abstract: Salvia, the largest genus of Lamiaceae, includes about 900 species, widespread throughout the world. In Flora Europaea 36 taxa are described. The Lamiaceae family is rich in therapeutic and flavoring plant species with characteristics aroma. Present study was aimed at the identification of chemical profile via Head Space Solid-Phase Microextraction (HS-SPME) coupled with Gas Chromatography-Mass Spectrometry (GC-MS) of stem and leaves of selected Salvia species. Chemical constituents of Salvia utenbergry, Salvia glutinosa and Salvia numerosa subsp. Numerosa were assessed by Head Space Solid-Phase Microextraction (HS-SPME). GC-MS was used to figure out the analytes.  In SPME vials, 500 mg of fine grounded plant material and 5 microliters of undecanone was added. After adding NaCl solution, samples were covered and proceeded for analysis. A total of 114 compounds were found in Salvia genus. Some of the commonly observed compounds were; Hex-(2E)-enal, Thujene <alpha->, Pinene <alpha->, Benzaldehyde, Sabinene, Pinene <beta->, Vinyl amyl carbinol, Hexanoic acid, Purolan, Cymene <para->, Limonene, Phellandrene <beta->, Phenylacetaldehyde, Linalool oxide <trans->, Linalyl anthranilate, Phenethyl alcohol, Copaene <beta->, Bergamotene <beta-, trans->, Cadinene <gamma-> and Allohimachalol. As it become evident from the current study that Salvia Species are rich in bioactive compounds. These plants will be further analyzed for the compound isolation and assessment of their bioactivities. 

Keywords: salvia; SMPE, GC-MS, limonene, pinene
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[bookmark: _35nkun2]Eco-Friendly Carotenoid Extraction from Eriobotrya japonica
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Abstract: Increasing evidence of side effects caused by synthetic antioxidants in edible oils and other food products urges the development and use of plant-based materials which do not have side effects, are cost friendly and beneficial to our health. In this study, ultrasound assisted extraction of carotenoids from Eriobotrya japonica peel and pulp was carried out using olive oil as green solvent with varied process parameters i.e. ultrasonication power rate (10,30 and 50%), sonication time (10,30 and 50 mins) and incubation temperature (25,35 and 45 °C). Olive oil extracts were checked for carotenoids, phenolics and flavonoids content, which showed that highest carotenoids were present in peel extract SA4 (1.76 ± 0.17 mg/kg), highest phenolic content in pulp extract SB2 (375.19 ± 20.20 µg/ml) and pulp extract SB9 (438.8 ± 7.78 µg/ml) had highest flavonoids content among all olive oil extracts. DPPH assay results suggested that highest antioxidant activity was exhibited by pulp extract SB2 (88.28 ± 1.44 %). Olive oil extract SA4 and SB2 were further analyzed for oil quality and subjected to FTIR analysis. Oil quality analysis revealed that extraction did not improve the quality or degradative stability of olive oil but FTIR analysis shows the changes in chemical environment due to addition of functional group in olive oil extracts as compared to control.  RSM analysis was performed to check the of effect process variables on carotenoids content, which showed that highest carotenoids content was obtained at lower ultrasound power rate, sonication time and temperature. For both loquat peel and pulp extracts optimized conditions for carotenoids extraction were as follow: 10 % power rate, 10 mins sonication time and 25 °C incubation temperature. 

Keywords: carotenoid; olive oil; ultrasonic assisted extraction; ftir; phenolics; flavonoids; green solvent
[image: Free Line Designs Png, Download Free Line Designs Png png images, Free  ClipArts on Clipart Library]

BOT-1179
Genetic Variability and Morphoagronomic Profiling of Common Bean Landraces in Kashmir

Sidra Nasar1* and Ghulam Murtaza1
1Department of Botany, University of Azad Jammu and Kashmir Muzaffarabad
*e-mail: sidnasar88@gmail.com

Abstract: Common bean landraces cultivated in the Himalayan Mountains of the Kashmir region constitute a diverse gene pool with broad genetic variations having immense potential in crop improvement and yield enhancement programs. The current study was designed with the core objective to evaluate the morphoagronomic traits of common beans landraces cultivated in the state of Azad Jammu and Kashmir (AJK) Pakistan and identify the best-performing genotypes to for breeding purposes to achieve sustainable crop production. The collected Genotypes were evaluated for a total of 25 morpho-agronomic traits including 13 quantitative traits along with 12 qualitative traits by employing a randomized complete block (RCBD) experiment design. Considerable variations were observed in the qualitative traits with the highest frequency value recorded for indeterminate climber growth habit, small to medium seed size. Maximum variations were recorded in the investigated quantitative traits including Plant height (59.1-315.73 cm), hundred seed weight (20.7-65.67 g), seed yield per Plant (8.16- 36.15 g); whereas moderate levels of variation were recorded in Days to flowering (52.9-70.8); Leaf Length (7.11-12.15 cm), Leaf width (5.4-10.7 cm), Pod length (8.17-15.4 cm), Seed length (10.18-17.35 mm), Seed width (6.16-8.86 mm), Pod width (0.85-1.72 cm), Pod beak length (0.45-0.96). Analysis of genetic variability revealed that Hundred seed weight, Seed yield per plant and Plant height traits exhibited high heritability values with maximum scores of Phenotypic and genotypic coefficients of variation, also having the highest (>50%) values of genetic advance. Our study has identified KEL-1, NGR-2, HAL-5, and KEL-9 genotypes to be best suitable for cultivating in the region’s rainfed Himalayan mountain agriculture systems with maximum yield outputs. Multivariate ordination analysis identified Plant height, hundred seed weight, and seed yield as principal traits having maximum potential for crop improvement. Findings provide valuable scientific information about the important yield traits of common bean landraces that with dynamic implications for crop improvement and food security in the mountain agriculture systems across the region.
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Increasing Vase Life of Cut Flowers through Plant Extracts, Essential oils, Chemical Application their Phytochemical and GC-MS Analysis

Samina Zafar1*, Dr. Muhammad Sajjad Iqbal1, Noshia Arshad1, Saba Sabir1
1Department of Botany, University of Gujrat, Hafiz Hayat Campus, Gujrat
*e-mail: Samina Zafar509@gmail.com

Abstract: The research was performed on the economical crops of the cut flowers in relation of their identification through the GC-MS and the phytochemical analysis. Morphological parameters (stem bending, petal shriveling, petal discoloration, flower freshness and solution uptake) were examined to check the vase life of cut flowers. Phytochemical analysis were performed to check out the total yield of secondary metabolites present in 4 solvents including Distilled water, ethanol, acetone, and chloroform among the eight cut flowers which expresses that they have modest level of the secondary metabolites. Among all the solvents, Ethanol showed best results; distilled water showed the second level while the chloroform gave very less results as compare to the other solvents. Among all the cut flowers periwinkle shows the highest mean value with the treatment applications of GA(0.15g), Sucrose 0.05g) and Brassica oil(o.12µl) followed by gladiolus three cultivars as well as cockscomb and sunflower while the minimum average peaks were obtained from the control(Tₒ) and the treatment application of eucalyptus (5g) and Ajwain (5g) extracts. Steroids concentration was highest among the cut flowers while volatile oils were present in very low concentration. The increased shelf life (28 days) was recorded in Brassica oil treatment, 25 days were recorded in GA treatment, Sucrose showed 20 days, dist. Water as control with mean value of 15 days. In case of gladiolus, highest value of vase life was recorded under sucrose (0.10g and 0.15g) and brassica oil (0.8µl and 0.12µl) as well as GA (0.15g). The maximum flower freshness score was examined in sodium nitrate (0.05g, 0.10g and 0.15g), GA (0.15g), sucrose (0.05g, 0.10g and 0.15g) while the lowest value shown by distilled water and eucalyptus extract ( 15g). The most solution uptake was done by brassica oil (0.8µl and 0.12µl) and Sucrose (0.05g). Six samples of these plants were subjected to GC-MS analysis by employing the specific protocol for the characterization of active constituents of these flower samples using Gas Chromatography-Mass Spectroscopy apparatus. GC-Ms of these samples showed different retention peaks of different compounds which are further utilized for the preparation of commercially desired products.

Keywords: cut flowers, shelf life, plant extracts, essential oils, phytochemical analysis, GC-MS
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Green Elixirs: Boosting Umbilical Cord Stem Cell Growth with Plant Magic: Unleashing the Power of Umbilical Cord Stem Cells

Dr. Bushra Hafeez Kiani
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Abstract: The present study focuses on innovative interaction between plant-based compounds and the proliferation of umbilical cord stem cells, unlocking a new era in regenerative medicine. Umbilical cord stem cells (UCSCs) have long been recognized for their remarkable regenerative potential, for treating different medical conditions. However, their optimal growth and therapeutic capabilities are hindered by various factors. The present study explores the innovative approach of utilizing “Green Elixirs” i.e. carefully selected plant-derived bioactive compounds to enhance the growth and potency of UCSCs. The present study investigated the unique properties of Artemisia annua known for their regenerative attributes. Artemisia annua extracts can modulate cellular processes and create a suitable microenvironment for stem cell proliferation. The intricate molecular mechanisms underlying the connection between plant compounds and UCSCs are revealed, that how plant compounds can amplify the regenerative potential of stem cells. Furthermore, the research highlights the practical implications of incorporating plant compounds into stem cell culture protocols, presenting a viable strategy to optimize the therapeutic yield of UCSCs. Preliminary in vitro experiments produced significant results, demonstrating enhanced cell viability, differentiation potential, and overall regenerative capacity. Beyond the laboratory, this research explores the potential clinical applications of this novel approach. The use of plant compounds may revolutionize regenerative medicine by offering a cost-effective and sustainable method to unlock the full therapeutic potential of UCSCs. As the world seeks alternative and eco-friendly solutions in medicine, the connection of plant compounds and stem cell technology will open exciting possibilities for a greener and more effective future in regenerative medicine.
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Statistical Evaluation of Lipid Enhancement in Aspergillus niger Using Response Surface Methodology

Iqra Ashraf
Department of Botany, University of Gujrat, Gujrat
e-mail: Iqrachaudhary1000@gmail.com

Abstract: Biodiesel can be produced through transesterification of lipids. In the biodiesel industry, the use of fungal lipid had multilateral advantages over the other lipid sources for biodiesel production. As the fungi had no need of arable and don’t compete with the food crops. The light independent nature and not affected by climatic condition as can be grown in bioreactor with higher intracellular lipid accumulation favor the use of fungi as feedstock to biodiesel. The production of fungal lipid for biodiesel was hindered by the need of costly media for fungal growth. The commercially available media were replaced by a novel, ecofriendly, cost-effective nutrient medium formulated from the fruit peel wastes. Lipid production abilities were statistically optimized using response surface methodology through complete randomized block design in design expert software. For modelling of the experimental process five independent variables, pH (5-6), temperature (25-310C), period of incubation (4-6 days), incubation speed (0-200rpm) and fruit peel powder mixture (FPPM) (30-50g) were used to optimize the conditions for maximal production of lipid (yield%). Among the 46 runs, the run # 22 yielded the maximum lipid of 42.3% where pH, temperature, time, incubation speed and concentration of FPPM were 5.5, 28°C, 4.5days, 337rpm, 43g respectively. The lipid production by the targeted fungi was 35% using PDA as growth medium. The optimization studies enhanced the production 7% higher than natural settings in A. niger. The use of cheap media along with enhanced lipid production made the use of fungi as cost effective and sustainable source for industrial lipid production for biodiesel.
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Harnessing Medicinal Plants for Smoking Cessation: A Natural Approach to Breaking Nicotine Addiction
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Abstract: Smoking remains a leading cause of preventable diseases and mortality worldwide, with millions struggling to overcome nicotine addiction. While conventional smoking cessation therapies exist, their effectiveness is often limited, and many individuals experience significant side effects or relapse. In response to these challenges, the potential of medicinal plants as natural alternatives for smoking cessation has acquired increasing interest. In this study, we explore the use of medicinal plants as adjuncts or alternatives to conventional smoking cessation methods. A systematic review of the literature was conducted to identify plants with documented efficacy in reducing nicotine cravings, alleviating withdrawal symptoms, and promoting overall well-being during the cessation process. Key plants identified include Lobelia inflata (Indian tobacco), Passiflora incarnata (Passionflower), Valeriana officinalis (Valerian root), Hypericum perforatum (St. John’s wort), and Glycyrrhiza glabra (Licorice root). These plants have been traditionally used in various cultures for their calming effects, mood stabilization, and ability to reduce cravings. Preclinical studies suggest that certain medicinal plants may influence nicotine addiction pathways, modulate neurotransmitter systems, or reduce withdrawal symptoms. For instance, Withania somnifera has shown promise in reducing stress and anxiety, which are often linked with smoking cravings. Observational studies and traditional use reports support the potential efficacy of these plants, though the evidence requires further validation. These findings highlight a potential role for medicinal plants in smoking cessation strategies but the lack of clinical trial data necessitates caution in interpreting these results. The observed effects provide a basis for further investigation into the mechanisms by which these plants might support cessation efforts. In this review we underscore the need for continued research into the pharmacological and therapeutic potential of these plants, offering a foundation for future clinical studies. By integrating traditional herbal knowledge with modern clinical practices, medicinal plants could become a valuable tool in the global fight against tobacco addiction.

Keywords: clinical trial, natural medicine, herbal, symptoms, traditional
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Abstract: Preliminary screening of phytochemicals is a valuable step, in the detection of the bioactive principles present in medicinal plants and subsequently may lead to drug discovery and development. In the present study, Phytochemical screening of Dodonaea viscosa was checked through different methods. Phytochemicals are determined by various modern techniques, but the conventional qualitative tests are still popular for the preliminary phytochemical screening of plants. Toxicity assessment of Dodonaea viscosa was also investigated. Leaves of Dodonaea viscosa were collected, dried and was ground to a fine powder form. Leaves extract was made of different concentrations. The phytotoxic effect of leaves extract was investigated on radish seeds. Radish seeds germination percentage and root length was checked with different concentrations. Cytotoxicity of leaves extract of Dodonaea viscosa was performed on brine shrimp (Artemia salina). Plant extract were analyzed for determination of different phytochemicals. The presence of different phyto chemicals (alkaloids, coumarins, flavonoids, phenols, saponins and tannins) was determined by using different methods. Proximate analysis revealed that the leaves of Dodonaea viscosa contains 9.6 % moisture, 90.4 % Dry matter, 11.38 % crude protein, 2 % Crude fat, 11.5 % crude fiber and 6 % total ash. Seed germination percentage decreased by increasing concentration of extract. In 0 ppm, 10 ppm, 100 ppm, 500 ppm and 1000 ppm, means of seeds germination are 89.667, 83.00, 74.667, 72.33and 62.00. Root inhibition increased by increasing concentration of extract. Root length of Radish plant decreased up to 81.25 %. Means of root inhibition are 16.458%, 35.42%, 60.42%, 81.25% in 10ppm, 100ppm, 500ppm and 1000ppm respectively. The cytotoxic activity of Dodonaea viscosa on Brine shrimp was investigated. (Artemia salina). The result confirmed the number of nauplii death was increased by increasing extract concentration. 10 ppm showed mortality rate 13.33 %, 100ppm showed 43.33 % and 1000 ppm showed 73.33 %. Total number of nauplii was taken 30 while total survivors were 26, 17 and 8 at 10ppm, 100 ppm and 1000ppm respectively. LC50 value for Dodonaea viscosa was 186. The present study concluded that the methanol extract of D.viscosa leaves have shown toxic effect on raddish seeds. It also inhibits the root length of germinating seeds of raddish. The cytotoxic activity of Dodonaea viscosa was investigated on Brine shrimp (Artemia salina). The result confirmed the number of nauplii death was increased by increasing extract concentration. Plant extract were analyzed for determination of different phytochemicals. The presence of different phyto chemicals (alkaloids, coumarins, flavonoids, phenols, saponins and tannins) was determined by using different methods. Results indicated that alkaloid, coumarins, saponins, flavonoids, phenols, and tannins are present in Dodonaea viscosa.

Keywords: toxicity evaluation, phytochemical screening, Dodonaea viscosa
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Abstract: Tomato is one of the major crops of all over the world but various biotic and abiotic stresses constantly reduce the production of tomatoes. This problem can be overcome by tissue culture techniques and gene transfer protocols to produce resistant varieties of the plant to grow under stress. However, in vitro regeneration ability of tomato remains the main limiting factor for efficient genetic transformation. Therefore, in this study an efficient and rapid protocol was developed for measuring in-vitro transformation efficiency (TE), regeneration efficiency (RE) and callus induction rate (CIR) of two tomato varieties. The cotyledons of 12 days old tomato seedling from in-vitro cultured on ½ strength MS (Murashige and skooge) media were overexpressed with OsRGLP1 gene under the control of CaMV35S promoter via Agrobacterium-mediated transformation. Genetic transformation was confirmed via PCR (Polymerase chain reaction). The explants were cultured on 5 different media combination, M1:MS 4.4g/l +BAP1mg/l  + NAA 0.1mg/l; M2:MS 4.4g/l +  BAP 2mg/l+NAA1mg/l ; M3: MS 4.4g/l + BAP 2mg/l;M4: MS 4.4g/l + BAP 3mg/l and M5: MS 4.4g/l + BAP 4mg/l. Transgenic Super Stone was observed with greater RE at all media combination but Riograndi showed highest (48.3%) than Super stone (39%) at M5. There was found no regeneration of Super stone at M3, M2. Likewise, TE of transgenic Super Stone were detected greater than Riograndi at all media but it was significantly higher in Riograndi (15%) than Super Stone (4%) at M5. RE of control Riograndi was significantly higher (78.4%) than control Super Stone (73%). However, no regeneration was observed when NAA was combined along with MS and BAP. Callus of control Super Stone and Riograndi was induced at all concentrations of BAP. Control Super stone was observed with significantly higher CIR than Riograndi on all media combinations but surprisingly Riograndi showed slightly higher (75.2%) CIR at M5 than Super Stone (73.3%). Though the emergence of shoot primordia was earlier in Riograndi but on the whole the % of shoot development was more in Superstone than Riograndi as a greater number of shoot primordia/ explant was observed in Superstone (8-10) than Riograndi (2-4) resulting in a greater number of seedlings obtained /explant of Superstone than Riograndi. Therefore, the present work suggested the use of Superstone as suitable research tool for Genetic Transformation and agronomic purposes.
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Efficacy of Bacillus spp. and Trichoderma harzianum Against Bacterial Wilt of Tomato
Navish1*, Huma Shah1, Muhammad Inam ul Haq1, Shahzada Sohail Ijaz2, Muhammad Usman Raja1
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Abstract: Bacterial wilt of solanaceous crops caused by Ralstonia solanacearum is considered as the most destructive disease due to wide host range, sustainability in soil and fatality in plants. In Pakistan, disease is reported in different crops such as tomato, chili, potato, tobacco, eggplant from different agro-ecological zones. However, only baseline data available on the management of disease. Therefore, this study was planned to unravel the potential of indigenous biocontrol agents (BCAs) against R. solanacearum. Soil samples were obtained from the rhizosphere of solanaceous crops, specifically tomatoes, and evaluated using serial dilution method. Spore forming and heat tolerant Bacillus spp. Were isolated by keeping soil dilutions at 60oC for 1 hour. Dual culture assay helped to identify two putative bacterial antagonists (AR and NSR) which showed percent growth inhibition against Ralstonia solanacearum. In addition, Bacillus subtilis and Trichoderma harzianum also restricted the growth of Ralstonia solanacearum in dual culture. Contrarily, Ralstonia solanacearum ward off the growth of Bacillus thuringiensis on culture plate. In compatibility assay, NSR and Bacillus subtilis showed compatibility with Trichoderma harzianum. In planta assay, pierced roots of tomato seedlings were inoculated with BCAs both individually and consortium by soil drenching method. Inoculated plants were challenged with R. solanacearum 7 days post inoculation. This pilot study revealed the efficacy of indigenous bacterial and fungal antagonists in controlling R. solanacearum, which needed to be tested under field conditions at large scale. 

Keywords: Tomato, Bacillus spp., Ralstonia solanacearum, Trichoderma harzianum, biological control
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Biodiesel Synthesis from Datura stramonium L. Seeds Oil, Using MgO Nanocatalyst

Sumreen Dawood
Department of Botany, University of Mianwali
e-mail: sumreendawood@umw.edu.pk 

Abstract: The synthesis and characterization of fatty acid methyl esters derived from non-edible oil sources offer a unique and sustainable alternative for renewable energy and a cleaner environment in general. The main objective of the current study is to produce methyl esters from non-edible plant species, Datura stramonium L. seeds oil. The transesterification technique was used to produce methyl esters employing heterogeneous nano-catalyst magnesium oxide (MgO). The synthesis of MgO nanocatalyst was carried out via a well-known co-precipitation approach. The use of MgO nanocatalyst resulted in the highest conversion (93.1%) of triacylglycerols to methyl esters. Different parameters influencing the conversion rate, including the alcohol-to-oil molar ratio, temperature, and catalyst concentrations, have been studied and optimized. The optimal conditions for maximum conversion were: 1:5 oil to methanol molar ratio at 90 °C and 0.2% (w/w) MgO nano-catalyst. Various analytical techniques, such as XRD, SEM-EDX, and TEM-EDS spectroscopes, were applied to examine nanoparticle structure and crystalline size, while FTIR, GC-MS, and NMR were used to quantify and identify the structural properties of synthesized methyl esters. The fuel characteristics of Datura methyl esters papered samples were tested, compared, and found that they were per the specifications of the ASTM.
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Biological Potential and Growth Promoting Effects of Bio-Synthesized Silver Nanoparticles from Dicliptera bupleuroides
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2 Pakistan Council of Scientific and Industrial Research (PCSIR), Head Office, 1 Constitution Avenue, G-5/2 Islamabad, Pakistan
3 Govt. Post Graduate College Khanpur KP, Pakistan
*e-mail: wasimakhtarqau@gmail.com

Abstract: One of the most important aspect of nanotechnology is the consideration of nanoparticles (NPs) for several environmental and biological applications. Nanotechnology predominantly deals with developing the innovation in nano-materials by controlling and understanding the matter. Silver nanoparticles (Ag-NPs), among all other NPs, have received a broad attention because of their exclusive properties. The current study deals with optimization of the synthesis of Ag-NPs from Dicliptera bupleuroides leaf extract, their antioxidant, antimicrobial potentials and effects on wheat seed germination and growth. UV-Visible spectrum exhibited a sharp absorption peak at 442nm revealing the conformation of Ag-NPs synthesis. Scanning electron microscopy (SEM) showed their triangular, pyramidal and irregular shape. XRD showed crystalline nature with average crystallite size of the Ag-NPs 20.52nm while FT-IR confirmed the existence of Phenols (O-H stretch), transition metal carbonyls N-H, ≡C-H, C≡N, C≡C, C-Cl, C-Br and O-H bonds functional groups on Ag-NPs surface. Ag-NPs showed distinct antibacterial activity against gram positive strains and gram-negative strains with maximum bacteriostatic effect against Bacillus subtilis having 11mm±0.57 zone of inhibition (ZOI) at 1000µg/ml concentration. Likewise, Ag-NPs exhibited great antioxidant potential at 100µg/ml, the highest antioxidant activity (73.2%) compared with standard (ascorbic acid) which showed (76%) at the same concentration. The effect of D. bupleuroides mediated Ag-NPs on wheat seeds growth and germination was also profound. The length of root and shoot, number of leaves, dry and fresh weight and chlorophyll contents were observed maximum at high concentrations (200-300ppm). D. bupleuroides mediated Ag-NPs showed safe, cost effective and environmentally friendly synthesis which can be used as an antibacterial and antioxidant agent as well as for enhancing the growth and seed germination of crop seeds as bio-man growth enhancers.

Keywords: D. bupleuroides, AgNPs, seed growth, biological potential, charachterization
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Genetic Diversity of Rhizoctonia solani AG1-IA, The Causal Agent of Rice Sheath Blight
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2 Crop Diseases Research Institute, National Agricultural Research Centre, Islamabad 
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Abstract: Rice sheath blight caused by R. solani, is a great threat to rice production globally. Till date, no commercially cultivated rice varieties have a sufficient level of resistance and RSB is commonly controlled by fungicides. In the present study, the main aim is to evaluate the genetic variability of R. solani isolates collected from different rice-growing regions of Pakistan. Fourteen isolates were confirmed as AG1-IA anastomosis group through molecular identification. For determining genetic diversity, RAPD and ISSR markers were used which showed polymorphism among isolates, indicating genetic diversity. By using the UPGMA dendrogram (Unweighted Pair Group Method with Arithmetic Mean) cluster analysis was done which grouped the isolates into distinct clusters, highlighting genetic variation. The polymorphism Information Content (PIC) values of all the markers ranged between 0.80-0.99. Analysis of Molecular Variance (AMOVA) and Principal Coordinate analysis (PcoA) further confirmed the genetic variation among isolates. The results will make a foundation for a better understanding of the genetic structure of R. solani populations which can aid in the development of resistant rice varieties and better management strategies for controlling rice sheath blight.

Keywords: rice sheath blight, R. solani, genetic variability, UPGMA, AMOVA
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Identification of Candidate Genes for Grain Zinc and Iron in Bread Wheat Cultivar Zincol-2016 by Transcriptomics of Developing Grains
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[bookmark: _1y810tw]Abstract: Wheat being an important staple crop, is deficient in essential micronutrients such as zinc (Zn) and iron (Fe). In this study, RNAseq based approach was used to reveal transcriptional landscape of the developing grains of a high grain zinc wheat cultivar named, ‘Zincol-2016’; and to identify genetic variants in the known Zn and Fe homeostasis genes. Differential gene expression analysis of developing grains at 15-, 20- and 25-days post anthesis (DPA) identified 8,370 differentially expressed genes (DEGs) and 683 differentially expressed transcription factors (TFs) over the course of grain filling. The profiling of 265 Fe/Zn homeostasis genes revealed the homeologs of TaNAS9, TaFER1, TaNAAT2, TaDMAS, TaZIFL5-A, TaZIFL5-D, TaZIP14-B, TaNRAMP3, TaVIT1, TaPRI2-D, TabZIPF1-7B, TabZIPF1-7D, TabZIPF2-5A, and TabZIPF2-5B had increased expression in Zincol-2016 relative to other cultivars from expVIP database. Variant calling revealed 218,239 SNPs (single nucleotide polymorphism) and 16,256 InDels (insertions/deletions) in the entire transcriptome, and 358 SNPs and 34 Indels among the selected Fe/Zn homeostasis genes. The SNPs in TaZIP14-B, and TaNAAT2-B were associated with grain zinc and iron concentrations (GZnC and GfeC) in a diverse panel of 145 wheat cultivars contributing to 7.3-8.6% and 5.9-6.3% increase in GZnC and GfeC, respectively. In addition, 8 SNPs causing missense mutation in TaZIP2-D, TaYSL2-B, TabZIPF1-A, TaBZIPF2-B, and TaIRO3-A; and 2 InDels causing frameshift mutation in TaZIP7-A and TaZIP7-B were found unique to Zincol. This study provides important insights into the genetic basis of high GZnC and GfeC of Zincol-2016 and would facilitate to prioritize gene targets for biofortification in other wheat varieties. 
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Chenopodium album Mitigate the Fusarium Wilt in Chilli by Promoting the Sustainable Agriculture Practice
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Abstract: The use of synthetic fungicides to control Fusarium wilt disease in chili (Capsicum annuum L.) caused by Fusarium oxysporum f. sp. utenbe Schlecht. (Snyder & Hansen) (Foc) has detrimental effects, indicating the need for nature friendly alternatives. So, in the present study, antifungal activity of Chenopodium album L. was investigated against the Fusarium wilt of chilies under pot conditions, employing 2 concentrations of C. album and Foc. The treatments were also included to investigate the individual effects of dead Foc (Dfoc) as well as C. album to evaluate their effects on the morphological, biochemical and physiological attributes of chili plants. One percent of C. album concentration exhibited positive allelopathy thereby significantly controlled the wilt disease in chili plants, leading to increases in plant height, dry biomass, chlorophyll a (Chl a), chlorophyll b (Chl b), and carotenoid content by 20, 13, 43, 35, and 8%, respectively, as compared to Foc. 
Additionally, the C. album amendment spiked the activities of antioxidants, such as superoxide dismutase (SOD), peroxidase (POD), catalase (CAT), by 13, 20, and 26%, respectively, and significantly enhanced the photosynthetic rate (Pn), transpiration rate I, stomatal conductance (gs), and intercellular CO2 (Ci) by 20, 29, 20, and 4%, respectively, in comparison to chili plants inoculated with Foc.

Keywords: Capsicum annuum, stomatal conductance, fusarium wilt, Chemopodium album, biocontrol  
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Zinc Oxide Nanoparticles Mediated Salinity Stress Mitigation in Pisum sativum: A Physio-biochemical Perspective
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2Depatment of Plant Sciences, Faculty of Biological Sciences, Quaid-i-Azam University, Islamabad
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Abstract: Salinity is the major abiotic stress among others that determines crop productivity. The primary goal is to examine the impact of ZnO NPs (zinc oxide nanoparticles) on the growth, metabolism, and defense systems of pea plants in simulated stress conditions. The ZnO NPs were synthesized via a chemical process and characterized by UV, XRD, and SEM. The ZnO NPs application (50 and 100) ppm and salt (50 mM and 100 mM) concentrations were carried out individually and in combination. At 50 ppm ZnO NPs the results revealed both positive and negative effects, demonstrating an increase in the root length and other growth parameters, along with a decrease in Malondialdehyde (MDA) and hydrogen peroxide concentrations. However, different concentrations of salt (50 mM and 100 mM) had an overall negative impact on all assessed parameters. In exploring the combined effects of zinc oxide nanoparticles and salt, various concentrations yielded different outcomes. Significantly, only 50 mM NaCl combined with 50 ppm ZnO NPs demonstrated positive effects on pea physiology, leading to a substantial increase in root length and improvement in other physiological parameters. Moreover, this treatment resulted in decreased levels of MAD, Glycine betaine, and hydrogen peroxide. Conversely, all other treatments exhibited negative effects on the assessed parameters, possibly due to the high concentrations of both stressors. 

Keywords: salinity, ZnO nanoparticles, MAD, glycine betaine, pea
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Pinus Wallachiana as Home for Macrofungi; A Case Study from Moist Temperate Region of Murree Forest Division 
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Abstract: Pinus wallachiana is an indicator of moist temperate sort of climatic condition and play a key stone species role for the development of fungal population. The aim of the current study is to identify the macofungi species which are associated with Pinus utenberg plants.  The current study is conducted in the moist temperate region of Murree Forest division. Extensive flied work and seasonal sampling were carried out in the study area. Quadrate quantitative ecological and host preferences determination method were used. The macrofungi specimens were identified by Mycologist of Quaid-i-Azam University Islamabad and Hazara University Manshera, Pakistan. A total of 21 species of macrofungi are found on Pinus wallichiana plant. The Maceofungi species Lyophyllum connatum, Cantharellusp andnnus, Phaeolus schweinitzii, Lycoperdon pyriforme, Trametes versicolour, Pycnoporellus fulgens, Auricularia polytricha, Hapalopilus rutilans, Peziza repanda, Laetiporus persicinus, Trametes sp, Tyromyces sp  and Baeospora myosura are found on dead wood and stump of Pinus Wallichiana while Calocera  viscosa, Piptoporus betulinus, Ganoderma sessile, Xerulla radicta, Hapalopilus rutilans, Ischnoderma sp, Sarcodontia pachyodon and  Calvatia nipponica are preaent on live plant of Pinus wallichiana. The host specificity network of the show the fungi in relation to various plants, revealing a dynamic ecological web within the forest ecosystem. Central nodes, such as *Pinus wallichiana* serve as pivotal hosts supporting a diverse range of fungi, highlighting their significant ecological roles in promoting biodiversity. Further studies need to be shown the interaction of these macrofungi with abiotic environmental variables and their role in climate change.

Keywords: macrofungal, temperate, habitat, host, interaction.
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Abstract: Climate change is considered one of the greatest threats to the globe. The concentration of greenhouse gases rapidly increases mainly and has a major effect on climate change. Carbon sequestration is a very complicated term which has been greatly deliberated of age composition, location of different forests and soil type. Along with natural forest, planted forest ecosystems has also the potential to store Carbon and overtake climate change. The current study aims to understand how much carbon dioxide absorbed by trees, and their determinant factors. We randomly sampled 100 (20 m × 20 m) plots from February 2022 to April 2022.  R software was used for regression analysis, Pearson correlation and Structure equation model of Carbon sequestration of planted forest. A total of 3440 plants belong to 36 different species were reported. The Prosopis juliflora and Prosopis cineraria were the dominant tree while Desmostachya bipinnata was the dominant herb in the study area. The relationships of carbon sequestration with the environmental variables were analyzed through linear regression. Biotic factors such as DBH (R=0.94), H (0.83), crown area (0.98) have highly positive significant with carbon sequestration. In addition to abiotic factors e.g Litter (0.37), Humus depth (R=0.43), and E.C (0.11), have positive significant and pH (-0.058), TDS (-0.067), Organic matter (-0.1) and Nitrogen (-0.096) have negatively affected on Carbon sequestration. The result shows the Carbon sequestration potential has been affected by biotic and abiotic factors. Climate change overtakes, and carbon sequestration potential will be increased through afforestation, reforestation, and conservation of subtropical planted forest ecosystems.  

Keywords: vegetation assessment, carbon sequestration, planted forest, climate change mitigation
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Analysis of Biosynthesized Zinc Oxide Nanoparticles from Thymus Linearis Aqueous Extract in Terms of Antibacterial, Antifungal, Anticancer, Cytotoxicity and Antioxidant Studies
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Abstract: In the present research study, ZnONPs have been prepared using Thymus linearis (TL) aqueous extract as both reducing and stabilizing agent. Several analytical tools including ultraviolet-visible spectroscopy, SEM, EDX, XRD, DLS and FT-IR were employed to validate the synthesis of as-prepared ZnONPs. FTIR analysis was done to determine the presence of different bioactive functional groups adsorbed on the surface of TL-ZnONPs. SEM analysis was performed to determine the shape and morphology of the TL-ZnONPs. Further, XRD analysis was done to understand about the crystalline nature of biogenic ZnO nanoparticles and the size was calculated as 30 nm. To determine the elemental composition, EDX analysis was performed which revealed the successful formation of TL-ZnONPs. Furthermore, ZnONPs were examined for multifaceted biological activities. The antibacterial properties were analyzed using different bacterial strains revealing significant antibacterial potential. The maximum resistance was observed in case of Enterococcus faecalis (MIC: 125 µg/ml), however, Staphylococcus saprophyticus (MIC: 31.25 µg/ml) was found to be the most sensitive among all strains. The fungicidal properties were demonstrated using different fungal strains. The maximum resistance against all doses was observed in case of Aspergillus flavus (MIC: 125 µg/ml). However, Aspergillus niger (MIC: 31.25 µg/ml) was found to be the most sensitive among all strains. The TL-ZnONPs were evaluated for antioxidant potentials and the highest DPPH scavenging potential was reported 85.03%, total reducing power (81.4%) and total antioxidant capacity (79 %) were observed at highest of 1050 µg/ml. Further, our TL-ZnONPs revealed excellent cytotoxic potential against nascent brine shrimp’s larva’s (IC50 34.16 µg/ml). The anticancer property of TL-ZnONPs were investigated and have shown strong potential against HepG-2 cell lines with IC50: 24.85 µg/ml.

Keywords: Thymus linearis, zinc oxide nanoparticles, antibacterial, antifungal, antioxidant, anticancer, cytotoxicity 
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Samiyah Tasleem1,3*, Babar Hussain2, Gazala H. Rizwani3
1Department of Applied Sciences, FEST, Hamdard University,
 2Natural Resource Management Coordinator, IUCN Pakistan.
3Dr. Hafiz Muhammad Ilyas Institute of pharmacological & Herbal Sciences, Hamdard University.
*e-mail: samiyahtasleem2005@yahoo.com  

Abstract: Coastal ecosystems, including mangroves and coral reefs in particular, are unexplored sources of bioactive chemicals that have great promise for use in medicine. This work investigates the bio-prospecting of these distinct environments with an emphasis on the discovery and use of new bioactive compounds for medicinal uses. Mangroves produce a variety of secondary metabolites with antibacterial, antiviral, and anticancer activities due to their special adaptations to saltwater conditions. Similar to this, coral reefs—which are well-known for their biodiversity—are the source of a wide range of bioactive compounds that have the potential to be used in medicine as neuro-protective, analgesic, and anti-inflammatory medicines. These bioactive chemicals are systematically collected, identified, and characterized as part of the bio-prospecting process. Subsequently, they undergo stringent pharmacological testing and possible medication development. This study highlights how critical it is to protect these fragile ecosystems because their decline could result in the loss of priceless natural resources. It also emphasizes the moral issues and environmentally friendly methods that must be followed to guarantee that bio-prospecting operations progress science and preserve coastal biodiversity.

Keywords: bio-prospecting, Coastal zone, Bio-active compounds, Medical, Antimicrobial, Antiviral, Anticancer, Pharmaceutical 
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Synthesis of Microgel Fabricated with Silver Nanoparticles for Catalytic Applications

Muhammad Ajmal1*, Muneer Ahmad2, Muhammad Siddiq2
1Department of Chemistry, Division of Science and Technology, University of Education, Lahore
2Department of Chemistry, Quaid-i-Azam University, Islamabad
*e-mail: m.ajmal65@yahoo.com 

Abstract: In this work, n-isopropyl acrylamide and vinyl sulfonic acid were copolymerized and crosslinked simultaneously to synthesize a microgel system. The obtained microgel system was fabricated with catalytically active silver nanoparticles and its catalytic potential was investigated. For characterization, the prepared catalysts were examined with Fourier transformation infra-red spectroscopy, UV-Visible spectroscopy, X-ray diffraction, laser light scattering, thermal gravimetric analysis, and differential scanning calorimetry. The formation and stabilization of silver nanoparticles was indicated by colorimetric and X-ray diffraction analysis. The laser light scattering analysis showed that particles size of microgel was in the range of 150 nm to 490 nm with maximum particles having diameters around 270 nm. A decrease in the particle size of microgel was observed after the fabrication of silver nanoparticles. The catalytic potential of the obtained silver nanoparticle-microgel nanocomposite catalyst was investigated in the reduction of 4-nitroaniline and 4-nitrophenol which are considered as toxic water pollutants. The catalytic potential of the obtained silver nanoparticle-microgel nanocomposite catalyst was also investigated the reduction of methyl orange dye. The catalytic reactions were performed under varying conditions of temperature, and catalyst quantities. The thermodynamic parameters such as activation energy, activation entropy change, activation enthalpy change, and Gibb’s free energy were also calculated. The reduction rates of 4-NP, 4-NA, and MO were found to be 0.061, 0.145 and 0.154 min−1, respectively. This study reveals that our prepared microgels can be used for the synthesis and stabilization for other catalytically active metal nanoparticles and their catalytic applications can also be extended for many other reactions.   
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CHE-957
New Picolylamine Template Organo-Catalyst for Enantioselective Aldol Reactions

Muhammad Naveed Umar
Department of Chemistry, University of Malakand
*e-mail: m.naveedumar@uom.edu.pk

Abstract: Picolylamine template organocatalyst containing only one stereogenic center has been identified for fast aldol reactions (16-48 h). Using 2–5 mol% of ®- or (S)-PicAm-2, cyclohexanone (3.3 equiv) readily undergoes aldol reactions with o-, m-, and p-substituted aromatic aldehyde partners (limiting reagent), including the poor electrophile 4-methylbenzaldehyde (95–99% ee). Furthermore, functionalized cyclic ketone substrates have been converted into four aldol products 9–12 using the lowest catalyst loading (5.0 mol%) to date with the highest yield and enantioselectivity.
[image: Graphical abstract: Picolylamine as an organocatalyst template for highly diastereo- and enantioselective aqueous aldol reactions]
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Keywords: utenbergry, enantioselctive aldol reaction, asymmetric aldol, oraganocatalysis
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Efficient Infrared-to-Visible Up-Conversion in PbSe/CdSe-ZnS Optoelectronic Device for NIR Detection

Fawad Saeed 1, Nasrud Din 1, Rai Muhammad Dawood Sultan 1, Sajid Hussain 1, Ali Asghar 1, Abida Parveen 1, Zaman Ashraf 3, Qasim Khan 2, Wei Lei 1*
1Joint International Laboratory of Information Display and Visualization, School of Electronic Science and Engineering, Southeast University, Nanjing, China
2Schulich School of Engineering, University of Calgary, Calgary AB T2N 1N4, Canada
3Department of Chemistry, Rawalpindi Women University, Rawalpindi
*e-mail: lw@seu.edu.cn
 
[bookmark: _2bn6wsx]Abstract: The advancement of near-infrared (NIR) photodetection technologies is increasingly fueled by applications in medical imaging, optical sensors for electronic displays, and machine vision. Upconverter devices transform incident NIR light into visible light through a monolithic stack that integrates an NIR photodetector (PD) with a visible quantum dot light-emitting diode (QLED). In this study, we present an upconverter composed of lead selenide (PbSe) based (PD) and a fluorescent cadmium selenide (CdSe-ZnS) based light-emitting diode (LED). We report an infrared-to-visible up-conversion strategy utilizing fully integrated microscale optoelectronic devices. The device architecture is ITO/PEDOT: PSS/Poly-TPD/PbSe-QDs/ZnO/CdSe-ZnS/PVK/Poly-TPD/Au. These thin-film, ultra-miniaturized devices efficiently up-convert from NIR wavelengths (∼1800 nm) to visible light at 630 nm (red), exhibiting a linear response to incoherent, low-power excitation. Notably, we have achieved an external up-conversion efficiency of 3.7% at room temperature. This innovation positions these devices as a promising enhancement to current NIR imagers, which typically rely on inorganic semiconductor photodiode arrays interconnected with read-out integrated circuitry.
Keywords: near-infrared photodetection, LED, solution-processable photodetector, CdSe-ZnS quantum dots, PbSe quantum dots
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Harnessing Green Energy and Innovative Processing Techniques to Enhance Nutritional Quality in Food Production

Talha Riaz 1, Tanveer Ahmad 2, Muhammad Moeid Khan1, Md. Shabudden Ahamed1, Hafsa Fatima3, Rabiya Riaz4, Muhammad Atiq Ashraf5, Sadia Ansar6, Zaiba Bibi1, Burhan Khalid7, Adil M. Abker1, Mueed Ahmad8, Jin Yongguo1, and Fu Xing1*

1 College of Food Science and Technology, Huazhong Agricultural University, Wuhan, China
2 Department of Agricultural Sciences, University of Naples Federico II, Naples, Italy
3 Department of Food Science and Technology, MNS University of Agriculture, Multan
4 Department of Chemistry, Government College Women University, Faisalabad
5 College of Horticulture and Forestry Sciences, Huazhong Agricultural University, Wuhan, China
6 National Institute of Food Science and Technology, University of Agriculture, Faisalabad
7 College of Plant Sciences, Huazhong Agricultural University, Wuhan, China
8 Medical and Bioinformatics Engineering College, Northeastern University, Shenyang, China
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Abstract: The food business is moving towards incorporating green energy solutions and cutting-edge processing processes as a result of the pressing demand for sustainable food production methods. To investigate how these developments might improve the nutritional content of food items while reducing their environmental effect, this abstract summarises the results of high-impact research. This assessment places a lot of emphasis on how food processing companies may use renewable energy sources like solar and wind power. Studies show that using solar thermal energy to dry fruits and vegetables can save 50% of the energy used in comparison to traditional techniques while preserving vital vitamins and antioxidants. Furthermore, the use of anaerobic digestion systems in food waste management results in the production of nutrient-rich organic fertilisers that can improve crop output and soil quality in addition to biogas for electricity. Cutting-edge processing methods are also essential for maximising the nutritional value. It has been demonstrated that non-thermal techniques, such as pulsed electric field (PEF) technology and high-pressure processing (HPP), efficiently inactivate microorganisms while protecting heat-sensitive compounds such as vitamins and polyphenols. For example, HPP has been shown to preserve up to 90% of vitamin C in fresh juices as opposed to conventional pasteurisation techniques, which can result in a major loss of nutrients. Furthermore, the problem of plastic waste is addressed while maintaining food quality via the development of bio-based packaging alternatives, such as biodegradable films produced from plant proteins and polysaccharides. These substances have been demonstrated to improve food items’ sensory qualities and increase shelf life, which increases customer acceptability. Food manufacturers may drastically lower their environmental impact and provide customers with better, nutrient-dense goods by using renewable energy sources and implementing cutting-edge processing techniques. The adoption of these sustainable methods in the food industry must be accelerated by ongoing multidisciplinary study and cooperation amongst stakeholders.

Keywords: green energy, sustainable food production, environmental impact, food safety, nutritional quality, food waste management  
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DOX/mPEG-b-PLG Nanoparticles Combat Human Breast Cancer Cell Lines

Zaheer Ahmad
GPGC Timergara Dir Lower, Higher Education Archives and Libraries Department, Government of Khyber Pakhtunkhwa
e-mail: saubanzaheer@gmail.com

Abstract: pH- responsive block copolymers composed of methoxy polyethylene glycol (mPEG) and glutamic acid units were synthesized in various formulations and structurally characterized to develop advanced drug delivery systems. These polymers were designed to function as nanocarriers for the controlled delivery of Doxorubicin Hydrochloride (DOX-HCl), a widely used chemotherapy drug in cancer treatment. DOX-HCl was successfully encapsulated within the polymers, and comprehensive evaluations of drug loading content and efficiency were conducted. The resulting nanoparticles were small in size, well-shaped, and exhibited a slightly negative surface charge, contributing to their colloidal stability and biocompatibility. Drug release studies were carried out at two different pH levels: pH 7.4, which simulates normal physiological conditions, and pH 5.5, which mimics the acidic tumor microenvironment. The findings demonstrated a controlled and sustained drug release in both conditions, with no significant burst release, suggesting improved therapeutic potential with reduced systemic toxicity. Additionally, different formulations of the copolymers were tested, particularly varying the glutamic acid content, to evaluate their performance. In vitro experiments were performed to assess the time-dependent inhibition of cell proliferation using free DOX-HCl and drug-loaded nanoparticles against human breast cancer cell lines MCF-7 and Zr-75-30. The nanoparticles showed enhanced cellular uptake, which was confirmed by confocal laser scanning microscopy (CLSM) and flow cytometry, indicating successful internalization through endocytosis. Due to their optimal size, surface charge, stability, and biocompatibility, these nanoparticles show great promise as highly efficient drug delivery carriers for targeted cancer therapy.

Keywords: doxorubicin, glutamic acid, cell proliferation inhibition, breast cancer cell 
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Effect of Different Reaction Conditions on the Structure and Properties of MoS2 Synthesized by Hydrothermal Technique

Khursheed Ahmed1, Mohsin Ali Raza Anjum2*, Aimen Azeem1, Munazza3, Ahsan Jamal2, Gulfam Ul Haq2
1Department of Chemistry, University of Education Lahore, Attock Campus, Attock
2Chemistry Division, Pakistan Institute of Science and Technology, Islamabad
3Department of Chemistry, Comsat University Islamabad
*e-mail: khursheed3626@gmail.com

Abstract: Hydrogen has been an important energy source for a sustainable future due to its high energy density and zero carbon emission. Molybdenum disulfide (MoS2) acts as an efficient and cost-effective electrocatalyst for the hydrogen evolution reaction. In this work, MoS2 nanostructures have been synthesized by a simple hydrothermal process using ammonium phosphomolybdate and thiourea as precursors. The effect of various experimental parameters, such as reaction temperature, reaction time, different precursors, and initial reactant concentration, have been systematically investigated on the synthesis of MoS2. The morphology, microstructure, and chemical composition of as-synthesized MoS2 were characterized and the hexagonal 2H phase was confirmed by different characterization techniques. Noticeably, it was found that there was a temperature-dependent evolution of MoS2 morphology: raising the reaction temperature from 160 to 200°C evolved the material from aggregated particles into flake-like structures and finally the nanosheet morphology. While reaction time significantly impacted the restacking and refinement of the MoS2 crystal structure, it had a minimal effect on the morphology. The synthesized MoS2 demonstrated exceptional electrocatalytic performance for HER, characterized by a low Tafel slope and overpotential, underscoring its potential for applications in clean hydrogen production.

Keywords: HER catalysis, MoS2 nanosheets, 2D electrocatalyst, Ammonium phosphomolybdate
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Abstract: With the aim of drawing comparisons to the highly reactive complex LcuOH (L = bis (2,6-diisopropylphenylcarboxamido) pyridine), the complexes [Bu4N] [LcuSR] (R = H or Ph) were characterized with help of theory. Consistent with the smaller electronegativity of S versus O, redox potentials for the LcuSR−/0 couples were ∼50 mV lower than for LcuOH−/0, and the rates of the proton-coupled electron transfer reactions of LcuSR with anhydrous 1-hydroxy-2,2,6,6-tetramethylpiperidine at −80 °C were significantly slower (by more than 100 times) than the same reaction of LcuOH. Density functional theory (DFT) and time-dependent DFT calculations on LcuZ (Z = OH, SH, SPh) revealed subtle differences in structural and UV−visible parameters. Further comparison to complexes with Z = F, Cl, and Br using complete active space (CAS) self-consistent field and localized orbital CAS configuration interaction calculations along with a valence-bond-like interpretation of the wave functions showed differences with previously reported results (J. Am. Chem. Soc. 2020, 142, 8514), and argue for a consistent electronic structure across the entire series of complexes, rather than a change in the nature of the ligand field arrangement for Z = F.

Keywords: computational studies, CuXH]2+
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Detection of Nitroaromatics Using Carbon Nitride by Applying the DFT Approach

Nabeela Khan
University of Education, Lahore, Attock Campus
e-mail: nabeelakhan750@gmail.com 

Abstract: Nitroaromatics impose severe health problems and threats to the environment. Therefore, the detection of such hazardous substances is essential to save the whole ecosystem. Herein, C5N2 sheet is used as an electrochemical sensor to detect 1,3-dinitrobenzene, trinitrotoluene and picric acid using the PBE0/def2SVP level of theory. The highest interaction energy is observed for the picric acid@C5N2 complex. The trend in interaction energies for the studied system is PA@C5N2 >TNT@C5N2 >1,3-DNB@C5N2. Studied systems are further analysed by qualitative and quantitative analyses to determine the interactions between the nitroaromatic analytes and the C5N2 sheet. NBO and FMO have examined the electronic properties of all analytes-C5N2 complexes. QTAIM analysis depicts the stronger non-covalent interactions for the PA@C5N2 which shows consistency with interaction energy and NCI analysis. Furthermore, NBO and FMO analysis shows that C5N2 substrate exhibits high sensitivity and selectivity towards the picric acid compared to TNT and 1,3-DNB nitroaromatics. Furthermore, the recovery time of the studied system has been computed to determine the efficiency of C5N2 material as an electrochemical sensor. 
Keywords: nitroaromatics, C5N2 Substrate, sensors, DFT, picric acid
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Tibb; A Science of Bio-Natural Medicine and Art of Care

Hakeem. Abdul Aziz1*, Rafia Rehman1, Joham Sarfraz1, Nosheen Akhtar1, Asma Saleem Qazi1, Muhammad Zeeshan Bhatti1, Syed Afzal Shah1, Sajid Ullah Khan1, Waqar Hassan1, Saif Ullah Aziz1
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*e-mail: meezandawakhana1968@gmail.com 

Abstract: Tibb is integration of Unani, Greco-Arab,Tibb Unani and Persian health care systems, and originated approximately 10,000 years ago. It is as ancient holistic care system, based on humoral and temperamental theories that was hypothesized by Hippocrates and Galan. The different religions beliefs describe and practices ancient holistic care system.This medical discipline asscience of bio-natural medicine and art of care was greatly influenced by renowned Scholar’s during old century. Among them, Ibn Sina refined the philosophical principles of Physis, Temperament, Humours, and the six lifestyle Factors, which are fully integrated in Tibb now.I the era of sub content’s British colonization, the greatest defender of Tibb was Maseeh-ul-mulk Hakeem Ajmal Khan, who established Dehli Tibbia College and invited the Founder of Pakistan in 1940 as Chief Gust in Certificate distributionwhere he describe the ultimate need of the Tibb e Unani to be primary health care system in Pakistan.In upcoming times,the Discoveries in Tibb by ,Hakeem Dost Muhammad Sabir Multani,introduced many innovations including  refine and easy to understand with the named Qanoon Mufrad Aaza. There is a dire need to do comparison between Tibb and Western Medicine.

Keywords:  health care, tibb e unani, sub-continent, Pakistan, aurvedic, tcm, quanoon mufrad aaza
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Synthesis and Characterization of Modern Organic Dielectric Materials
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Abstract: Ceramics are typically used to make capacitors because of their high dielectric constant, which enables them to attain high capacitance even at low frequencies. Ceramics have limitations in terms of their dielectric performance, though, as they frequently show substantial dielectric loss and poor dielectric constant at very high frequencies. Additionally, their weight and fragility, which can result in fracture, limit their use in portable devices. Organic materials have drawn a lot of attention because of their numerous appealing qualities, including as their light weight, flexibility, processing ease, and appropriateness for large-scale manufacture at low temperatures. The majority of these materials are based on synthetic polymeric materials, and organic dielectrics in particular have been the topic of extensive research. Polymers are attractive because of their high resistivity and flexibility; however, they frequently have inferior thermal and dielectric properties than inorganic materials, which are frequently utilized as dielectrics. In contrast, inorganic materials are frequently brittle and take a lot of energy to process. The fabrication of materials with desirable properties has been made possible by the creation of nanocomposites, which combine polymers with inorganic components. These materials have significantly improved in dielectric performance, durability, and manufacturing efficiency. In this research work nanocomposite of Polyaniline and NiCo2O4 was prepared through physical mixing of both the samples. Characterization techniques such as FTIR spectroscopy, Raman spectroscopy and SEM analysis were carried out. Impedance spectroscopy analysis was carried out for the study of dielectric properties.

Keywords: organic dielectrics, ceramics, polyaniline, nickel cobaltite, impedance spectroscopy
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Investigation of Tungsten and Vanadium Doping Effect on Electronic, Catalytical Electrochemical Properties of MoS2
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Abstract: As the world’s population rises, so does the need for more power to meet daily living requirements.  Hydrogen, obtained by splitting water, has been discovered to be the most efficient energy source. Two-dimensional materials based on molybdenum disulfide (MoS2) have unusual physical and chemical features that make them ideal for the hydrogen evolution process (HER). MoS2 after doping shows best result then the platinum.  W doped Mos2 η10 = 146mVs while η10 = 136mVs for V-doped MoS2. Overall, this research sheds critical light on how doping with different size affects the electrical, catalytic, and electrochemical properties of MoS2, which may have significant ramifications for a variety of energy storage and catalysis applications. To assess the structural, morphological, and electrochemical characteristics of the synthesized MoS2 samples, the study used a variety of characterization techniques, including X-ray diffraction, Raman spectroscopy, FT-IR, ICP, and electrochemical measurements. The findings show smaller size impurity, i.e. vanadium raise MoS2’s electronic conductivity and catalytic activity more than the greater size impurity i.e. tungsten.

Keywords: doping, two dimensional materials, hydrogen evolution
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Synthesis, Bioassay and Molecular Docking Analysis of Hydrazide and Amide Derivatives of Nicotinic Acid for Alzheimer’s Disease Treatment

Bibi Fatima1*, Dr. Lubna Rasheed1, Dr. Muhammad Abid Zia2
1Department of Chemistry, Rawalpindi Women University, Pakistan
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Abstract: Alzheimer’s disease (AD), the most common cause of dementia, is a growing global health concern effecting both individuals and society. Medical synthetic chemists are working on developing molecules for its treatment. So, this study involves designing and synthesis of hydrazide and amide derivatives of Nicotinic acid and their analysis for acetylcholinesterase (Ach) and butyryl cholinesterase (BuCh) inhibitory actions that are believed to be the most important parameters of AD. Synthesized molecules were characterized by FTIR and UV-Visible spectroscopy, the results of these techniques were encouraging and further characterization will be carried by proton NMR (1H NMR), 13C NMR and by mass spectrometry. Synthesized derivatives were subjected to the molecular docking analysis and results showed that synthesized derivative have significant affinity with enzymes acetylcholinesterase (Ach) and butyryl cholinesterase (BuCh)  So, they can be very useful as Ach and BuCh inhibitors. In vitro assays of both the derivatives of nicotinic acid are in progress, and it is expected that they will be good candidates for the treatment of Alzheimer disease. 

Keywords: utenberg’s disease, nicotinic acid, acetylcholinesterase (Ach), butyryl cholinesterase (BuCh), molecular docking
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 Activation of MoS2 Basal Plane by Defect Engineering

Fariha Sajid
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Abstract: In an effort to lessen our reliance on fossil fuels, our society’s expanding energy needs have inspired substantial research into the development of renewable and environmentally friendly alternatives. A convenient, practical, and clean energy source is hydrogen, which is also storable. Therefore, it would be ideal to develop low-cost catalysts with capabilities comparable to those of Platinum-group metals. They include layered two-dimensional transition-metal dichalcogenides, which have attracted a lot of attention due to their unique crystal structures, odd properties, and tremendous potential for HER catalysis. TMDCs, molybdenum disulfide (MoS2) is the most often explored layered compounds that are separated in a single layer which is a subject of active research. A few of the techniques investigated to boost HER activity include phase engineering, nanostructure design, defect engineering, oxygen incorporation, hetero elemental doping, and integration with conductive medium (like graphene). Different precursors have been employed for the synthesis of MoS2. So, we successfully synthesized the novel MoS2 employing Polyoxometalates (POMs) i.e., Keggin and Well Dawson as precursors for MoS2. By using these synthesized POMs, we have generated defect rich MoS2 by growing 1T phase into 2H phase that is more active phase (basal plane is also active), a mixture of 1T/2H is obtained. As a result, we have obtained highly exfoliated MoS2 by using POMs as compared to the conventional precursors i.e., Sodium molybdate and Ammonium heptamolybdate. Then the HER activity of the resultant product (MoS2) was evaluated. Dawson based MoS2 has large surface area and shows better HER performance as compared to the MoS2 synthesized using Keggin POM, Sodium molybdate and Ammonium heptamolybdate.

Key words: Basal plane, Defect engineering, MoS2
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Abstract: Big data is playing an increasingly important role in society, impacting areas like employment, daily life, and the economy. As the digital world expands, big data is shaping how we work, live, and connect. The term “big data” refers to large and complex datasets created from various sources, such as social media, online transactions, and IoT devices. Analyzing these datasets reveals valuable patterns, trends, and insights that help drive informed decisions and foster innovation across multiple sectors. Given its transformative potential, extensive research has been dedicated to understanding big data’s applications and benefits. It has become a powerful tool for addressing complex issues and generating innovative solutions. To appreciate its impact, it is crucial to understand the core concept of big data and the characteristics that distinguish it from traditional data. These characteristics, known as the “four Vs,” include: Volume: The massive amount of data collected; Velocity: The rapid speed at which data is generated and processed; Variety: The diversity of data types and sources & Veracity: The need for accurate and reliable data.
With a solid grasp of these basics, the paper explores the applications of big data across different fields. In business, big data is transforming decision-making, allowing companies to gain a deeper understanding of consumer behavior, streamline operations, and enhance competitive advantage. In manufacturing, big data is driving improvements in production efficiency, quality control, and cost savings through real-time monitoring and predictive maintenance. Finally, the paper addresses the challenges tied to big data’s widespread use, including concerns about data privacy, security, and ethical considerations. Managing and analyzing large-scale data also requires advanced technology and skilled professionals. To fully harness big data’s potential, the paper recommends solutions such as strengthening data governance, investing in technology, and developing a skilled workforce.

Keywords: big data, digital landscape, IoT devices, Four Vs (volume, velocity, variety, veracity), consumer behavior
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Artificial Intelligence & is Applications
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Abstract: Artificial Intelligence (AI) is the science of creating smart machines and computer programs that can perform tasks that usually require human intelligence. Instead of trying to copy human thinking exactly, AI focuses on building systems that can see, think, and make decisions. AI is making our daily life more comfortable and faster. As technology advances, the amount of data created by people and machines has grown so much that it’s difficult for humans to manage it on their own. AI has become important for helping computers learn and will play a crucial role in making difficult decisions in the future.
This report looks at the main parts of Artificial Intelligence (AI). It explains what AI is, how it started, how it’s used today, how it’s growing, and what it has achieved so far. AI is designed to solve problems and perform tasks that are hard or even impossible for humans to do alone. As AI keeps advancing, it’s having a big impact on different industries and our daily lives. It’s changing the way we work, live, and interact with technology, making many things easier and more efficient. 
The progress in AI is changing the way we live and work in many ways. It’s clear that these improvements will greatly affect the future. Skilled engineers and researchers have an important job now they need to keep working on AI to help it grow and improve. By doing so, they can make sure that AI continues to offer benefits and solve important problems for society.

Keywords: artificial intelligence, human intelligence, smart machines, systems, data, achievements, technology, researchers
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Abstract: Information visualization, a critical branch of computer science that helps people understand complex data by turning it into visual forms like charts, maps, and graphs. By converting abstract data into graphical forms, users can better comprehend patterns, relationships, and trends, facilitating quicker and more accurate decision-making. Information visualization includes a variety of visual structures, such as time-series graphs, spatial relationships, statistical distributions, and geographic maps, each tailored for specific applications. This field integrates technologies from computer graphics, user interface design, and human-computer interaction to create tools that enhance users’ cognitive abilities. By leveraging these technologies, information visualization enables more efficient processing of large datasets, making it a powerful tool in domains such as scientific research, business analysis, and public policy. The cognitive processes behind information visualization have been explored through several models proposed by researchers. These models, built upon interaction mechanisms and visual perception stages, aim to describe how users, including novices, interact with and understand visualized data. Ground breaking work in this area includes Stuart Card and colleagues’ “information visualizer” and Shneiderman and Bederson’s taxonomy of visualization techniques, which laid foundational principles for understanding user cognition in this context.
As data continues to grow in volume and complexity, information visualization remains critical for interpreting it effectively. The future of this field will likely involve the development of new technologies and approaches that can handle increasingly intricate data sets while continuing to improve cognitive support for users. Researchers must continue exploring novel visualization techniques that enhance the user experience and facilitate deeper insights from data.
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Abstract: The manufacturing industry is evolving quickly, thanks to advanced tools that boost efficiency and sustainability. AI and ML are key players in this transformation, helping companies streamline production and cut down on waste. This report looks at how these technologies are being used, especially with the rise of Industry 4.0.
The aim here is to review current research on AI and ML in manufacturing, spot trends, and provide insights for future studies. The analysis is based on open-access articles from Web of Science and SCOPUS, focusing on work from 1999 onward.
The findings show that AI and ML are making manufacturing smarter. They help predict issues, improve processes, and manage resources better. The U.S. is leading in this research, with a lot of work coming from American institutions. Key areas include production optimization, supply chain efficiency, and sustainability.
This review does have its limits, though. It only covers publicly available studies, so some important work might be missing. Plus, focusing on just two platforms might not give the full picture of global research. In short, AI and ML are changing the game in manufacturing, especially in the U.S. But there’s more to learn by looking at other regions and expanding research sources. This report gives a clear overview for anyone interested in how these technologies are shaping the future of manufacturing.

Keywords: artificial intelligence; machine learning; applications; Industry 4.0; smart production; sustainability 
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CSIT-1247
Business Analytics: How it Improves Career Growth, Job 
Performance and Career Self Efficacy 

Muhammad Farhan Anwar1*, Osama Hamid1 & Waleed Abbas1
1National University of Computer and Emerging Sciences, Islamabad
*e-mail: hhanu320@gmail.com

Abstract: Drawing upon the usage of Business analytics and day by day usage of technology within our working environment, the current studies show that the companies nowadays are using business analytics in terms of career growth, job performance, and career self efficacy. We gathered data by using a six option Likert scale questionnaire in order to gain data from companies that do incorporate business analytics in their daily routine so that we could have a clear picture regarding our study and we were able to see that the companies that are using business analytics are able to gain insights regarding career growth, career self efficacy and job performance. We were able to collect 40 responses from different companies that ended up using business analytics. The findings indicate that usage of business analytics is resourceful for companies in the sense of giving employees a proper direction to work on which improves their career growth. The findings indicate that usage of business analytics has a great impact on job performance as the employees have data to back them up on their decision making and hence it improves their job performance greatly. The findings suggested that usage of business analytics helps employees in gaining career self-efficacy as they are relying on data which helps employees build confidence. 

Keywords: business analytics, career growth, job performance, career self-efficacy, self confidence
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CSIT-1207
Human Computer Interaction (HCI)

Amna Bibi 1, Saima Riaz1*
1Rawalpindi Women University, Rawalpindi
                          *e-mail: riazsaimaaspire@gmail.com 

Abstract: The intention to provide an overview on the subject of Human-Computer Interaction (HCI). Human-computer interaction basically covers the concepts of humans interacting with computers, but computers do not understand our feelings or emotions, so we need to inform them of how they should react in different situations, and to help the computer understand different situations, we use various techniques. In these different techniques, principles are designed for the interaction of a human and a computer in such a manner that our expectations are met. Additionally, we can define HCI as the area of study where only the approaches, principles, and techniques are applied to build a user-friendly interface between people and computers. Because we are all surrounded by many devices that make our jobs easier, HCI is crucial in our daily lives. In these different techniques, principles are designed for the interaction of a human and a computer in such a manner that our expectations are met. HCI is the result of continuous testing and improvement of interface designs to ensure they work well for users.  For most Americans and countless of other people across the world, human contact has evolved into a necessary component of daily life. Studying these websites with an eye toward user interaction has demonstrated the necessity of web designers putting a strong emphasis on human-computer interaction when creating websites. However, their focus cannot be on enhancing interactions for the typical user; rather, it should be on enhancing interactions for all potential website users. According to the websites we’ve analyses below, which are all well-designed for the average user, there is still plenty that can be done to make these websites simple to use for everyone.

Keywords:  human-computer interaction (HCI), techniques, interface, principles, design, computer human interaction (CHI)
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Optimizing Supply Chain Management with Data Analytics and AI

Muhammad Umar Sultan1* & Dr. Amber Sarwar1
1Rawalpindi Women University, Rawalpindi
*e-mail: umar.sultan@f.rwu.edu.pk 

Abstract: In an increasingly complex and competitive global marketplace, optimizing supply chain management (SCM) has become critical for businesses seeking to enhance efficiency, reduce costs, and maintain a competitive edge. This paper explores the transformative potential of data analytics and artificial intelligence (AI) in optimizing SCM processes. By leveraging vast amounts of data generated across the supply chain, data analytics can provide insights into demand forecasting, inventory management, supplier performance, and logistical efficiency. AI, with its capabilities in machine learning and predictive modeling, further enhances these processes by enabling real-time decision-making, automating routine tasks, and improving accuracy in demand predictions. This paper presents a comprehensive review of current methodologies, case studies, and technological advancements that illustrate how data analytics and AI are being integrated into SCM. Furthermore, it discusses the challenges and limitations of implementing these technologies, including data quality issues, integration complexity, and the need for skilled personnel. The paper concludes by outlining potential future trends and recommendations for businesses aiming to harness the full potential of data analytics and AI in their supply chain strategies.

Keywords: substance use disorders, challenges, caregivers, pakistan, focus group discussion, therapy
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Artificial Intelligence in Medicine

Swaira Chohan
Rawalpindi Women University, Rawalpindi
e-mail: swairachohan10@gmail.com 

 ABSTRACT: Artificial intelligence (AI) is becoming an important tool in medicine because it can analyze complex medical data, helping with diagnosis, treatment planning, and predicting patient outcomes. Researchers have studied AI’s role in medicine by reviewing various sources, focusing on how AI and neural networks are being used in healthcare. The research shows that AI techniques have been tested in almost every medical field. Among these, artificial neural networks (ANNs) are the most commonly used. Other methods, like fuzzy expert systems and hybrid intelligent systems, have also been applied in different medical settings.
However, despite the potential of AI, its use in everyday medical practice has been slower than expected. One major reason for this is that some doctors are hesitant to rely on AI for making decisions. Interestingly, though, these same doctors trust AI-generated results from certain machines like auto-analyzers and MRI scanners. This suggests that while AI is accepted in specific areas, more proof is needed to show that it works well in broader medical decision-making. Researchers need to carry out more clinical trials to provide this evidence. In summary, while there are challenges to fully integrating AI into healthcare, there is strong evidence that it can improve how medical care is delivered. With more research, AI is likely to become a valuable tool for doctors in the future.

Keywords: artificial intelligence, medicine diagnosis, artificial neural networks (ANNs), fuzzy expert systems, hybrid intelligent systems, medical decision-making 
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CSIT-1272
Artificial Intelligence in Software Engineering

Aqsa Zaheer 1 & Rabbiya Rehman 1
1Rawalpindi Women University, Rawalpindi
*e-mail: aqsazahaar7636@gmail.com 
        
Abstract: Artificial Intelligence (AI) is increasingly recognized as a transformative force across various industries, including software engineering. While its role in this field is still being systematically explored, recent studies and developer interviews reveal that AI is beginning to significantly impact software engineering processes. AI’s primary contributions so far have been in automating time-consuming and repetitive tasks, such as debugging and documentation, which allows developers to focus on more creative and complex work. Moreover, AI enhances the analysis of large datasets, uncovering patterns and information clusters that traditional methods might miss, and improves data evaluation through neural networks, leading to more accurate and efficient software development outcomes.Looking forward, the integration of AI into software engineering holds immense potential. AI can accelerate development cycles, reduce costs, and enhance overall efficiency by automating routine tasks and refining data analysis. When effectively utilized, AI can also amplify the creative potential of developers, enabling them to innovate more freely. However, the adoption of AI is not without challenges. AI currently relies heavily on human-created frameworks, often replicating existing processes rather than generating new ones independently. Additionally, developers who do not adapt to the evolving AI landscape risk job displacement, as AI-driven tools become more reliable and cost-effective in performing routine tasks.
Despite these challenges, AI offers significant opportunities for innovation and efficiency in software engineering. To fully harness these benefits, developers must remain open-minded and continuously enhance their skills, while companies need to invest in the necessary tools and infrastructure. Failing to do so could lead to job losses for developers and competitive disadvantages for companies. Success in the future will increasingly depend on the ability to integrate AI into development processes, with early adopters likely to gain a substantial competitive advantage by delivering faster, higher-quality software products. To stay competitive, software developers should stay informed about the latest AI advancements, regularly upgrade their skills, and embrace AI tools to boost creativity and efficiency. Companies, in turn, should invest in AI infrastructure and support their employees in adopting AI technologies through training and leadership initiatives. By fostering a culture of innovation that encourages the exploration and integration of AI into software development, the industry can ensure it remains competitive in a rapidly evolving market.

Keywords: AI, software engineering, automation, debugging, data analysis, neural networks, development cycles, innovation    
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CSIT-1100
A Comparative Study of AI Frameworks for Efficient Model Development

Eisha-tur-Raazia
Rawalpindi Women University, Rawalpindi
e-mail: ishaasif829@gmail.com 

Abstract: The rapid advancements in Artificial Intelligence (AI) have heightened the need for efficient frameworks that streamline the processes of model development, training, and deployment. This paper provides a comprehensive comparative study of leading AI frameworks, including TensorFlow, PyTorch, Keras, Scikit-Learn, Theano, MXNet, Explainable AI (XAI), and Microsoft Cognitive Toolkit (CNTK). Each framework is evaluated based on its latest updates, strengths, and limitations. TensorFlow 2.x, with its integrated Keras API and support for distributed computing, is now well-suited for both development and production environments. PyTorch remains highly flexible and research-oriented, with recent enhancements like native support for Apple silicon and advancements in model parallelism. Keras, as a high-level API now closely integrated with TensorFlow, continues to be the preferred choice for rapid prototyping, enabling quick exploration of new ideas. Scikit-Learn has seen continued growth in performance and usability, particularly with the introduction of new algorithms and data preprocessing tools. Although Theano is no longer actively developed, its foundational concepts influence modern deep learning frameworks. MXNet, an Apache incubator project, excels in distributed and cloud environments, offering significant improvements in deep learning inference. XAI has emerged as a crucial framework in the context of model explainability, providing essential tools for developing intelligible AI systems. Despite reduced development activity, CNTK remains relevant in specific niches. This comparative study serves as a valuable resource for researchers and practitioners, guiding the selection of the most appropriate AI framework to achieve optimal accuracy and efficiency in various domains.
 
Keywords: AI frameworks, tensorflow, pytorch, keras, machine learning, deep learning
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CSIT-1276
Optimizing Road Transport Modal Mix Impact on Greenhouse Gas Emission 

Huma Rauf 1* & Amber Sarwar 1
1Rawalpindi Women University, Rawalpindi
*e-mail: humaraufansari@gmail.com 

Abstract: The transport sector’s emissions are a major contributor to greenhouse gases and originate from a fragmented modal mix combination comprising multiple transport modes operating on the roads. The research uses the AI-CAP technique developed to gradually reduce emissions by using modal mix combinations to meet a country’s Nationally Determined Contributions goals.  This technique offers a systematic quantitative reduction using multiple input variables with a strong correlation to emissions through Optimization, Random Forest, and Dense Neural Networks to generate prediction models for futuristic reductions. The three input variables having a strong correlation to emissions with R2 of 0.997 are selected and passenger car units based on significance show that though less in number the influence of Gas Light Duty Vehicle (24.747), Diesel Heavy Duty Buses (21.136) are the most significant and applying tradeoffs on these can lead to a significant reduction in emissions by the year 2050.  The training and validation model developed on Deep Neural Network shows a mean squared error of 0.001727 with an absolute error of 0.031344275. The technique is generalized based on customized scenarios of specific regions with a modal mix combination based on a business-as-usual basis for this study. It is to be applied for different areas as a diagnostic tool for establishing preferred modal mix combinations. 

Keywords: greenhouse gas, road transport mix, optimization, carbon reduction, nationally determined contribution
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CSIT-926
A Comparison of Re-Sampling Techniques for Detection of Multi-Step Attacks on Deep Learning Models

Muhammad Hassan Jamal
Quaid-i-Azam University, Islamabad
e-mail: hassanjamal7141@gmail.com 

Abstract: The increasing dependence on data analytics and artificial intelligence (AI) methodologies across various domains has prompted the emergence of apprehensions over data security and integrity. There exists a consensus among scholars and experts that the identification and mitigation of Multi-step attacks pose significant challenges due to the intricate nature of the diverse approaches utilized. This study aims to address the issue of imbalanced datasets within the domain of Multi-step attack detection. To achieve this objective, the research explores three distinct re-sampling strategies, namely over-sampling, undersampling, and hybrid re-sampling techniques. The study offers a comprehensive assessment of several re-sampling techniques utilized in the detection of Multi-step attacks on deep learning (DL) models. The efficacy of the solution is evaluated using a Multi-step cyber-attack dataset that emulates attacks across six attack classes. Furthermore, the performance of several re-sampling approaches with numerous traditional machine learning (ML) and deep learning (DL) models are compared, based on performance metrics such as accuracy, precision, recall, F-1 score, and G-mean. In contrast to preliminary studies, the research focuses on Multi-step attack detection. The results indicate that the combination of Convolutional Neural Networks (CNN) with Deep Belief Networks (DBN), Long Short-Term Memory (LSTM), and Recurrent Neural Networks (RNN) provides optimal results as compared to standalone ML/DL models. Moreover, the results also depict that SMOTEENN, a hybrid re-sampling technique, demonstrates superior effectiveness in enhancing detection performance across various models and evaluation metrics. The findings indicate the significance of appropriate re-sampling techniques to improve the efficacy of Multi-step attack detection on DL models.

Keywords: deep learning (DL), machine learning (ML), multi-step attacks, synthetic minority over-sampling technique (SMOTE)
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CSIT-1292
Evaluating the Impact of ERP and CMS Reengineering on University Operations: Insights from Rawalpindi Women University

Hamza Ahmad
Rawalpindi Women University, Rawalpindi
e-mail: hamza.ahmad@rwu.edu.pk 

Abstract: This research paper explores the reengineering of business analytics within the Enterprise Resource Planning (ERP) and Content Management System (CMS) implemented at Rawalpindi Women University, Rawalpindi. With the increasing complexity and volume of data in higher education institutions, there is a growing need for robust ERP and CMS solutions that can effectively manage academic and administrative processes. This study aims to assess the current implementation of ERP and CMS systems at the university, focusing on how these systems have been reengineered to support strategic decision-making and improve operational efficiency. The study employs a mixed-method approach, integrating quantitative data analysis with qualitative insights gathered through surveys, interviews, and focus group discussions with key stakeholders, including university administrators, faculty members, and IT personnel. The research evaluates critical performance indicators, such as data integration, user experience, process automation, and reporting capabilities, to determine the impact of these systems on the university’s overall performance. Results indicate that the reengineered ERP and CMS systems have significantly enhanced data accessibility, streamlined administrative workflows, and facilitated better resource management. However, the findings also highlight challenges, such as the need for further customization to address specific user requirements and the necessity of continuous training to improve user proficiency. The study provides a comparative analysis of the pre- and post-implementation phases, demonstrating the tangible benefits and areas that require further improvement. In conclusion, this paper contributes to the understanding of how business analytics reengineering can optimize ERP and CMS systems in a university setting. It offers practical recommendations for higher education institutions seeking to leverage technology to improve their operational effectiveness and strategic planning capabilities. The findings underscore the importance of aligning technological solutions with institutional goals and the value of ongoing evaluation to ensure these systems meet evolving educational demands.

Keywords: 	enterprise resource planning, content management system, reengineering, data integration, decision-making, performance 
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CSIT-720
Data Science Approaches to Social Media Sentiment Analysis in Real-Time

Hira Nadeem
Rawalpindi Women University, Rawalpindi
e-mail: hirarani2404@gmail.com 

Abstract: Real-time sentiment analysis on social media has become increasingly vital due to the platform’s growing influence on public opinion. Understanding the emotional responses of users to various topics enables timely and informed decision-making. This paper explores the application of data science techniques to monitor and evaluate sentiments as they emerge on social media platforms. By systematically collecting and analyzing social media data, we perform sentiment analysis to assess user emotions and identify emerging trends. This approach is particularly effective in tracking public opinion on brands, political issues, and emergencies. Our findings demonstrate that real-time sentiment analysis offers valuable insights, empowering organizations to respond swiftly and effectively to shifts in public sentiment.

Keywords: real-time sentiment analysis, social media, public opinion, emotional responses, data science techniques
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MTH-997
Model of Cluster of Star in High Curvature Gravity

Rubab Manzoor1 & Wasee Shahid1
1Department of Mathematics, University of Management and Technology, Lahore, Pakistan
*e-mail: rubab.manzoor@umt.edu.pk

Abstract: This work is devoted to discuss the phenomenon of evolving cluster of stars in the presence of an exotic matter. For evolutionary mechanism, the exotic terms are considered using the fI gravity. We use structure scalars as evolution parameters to study the dynamics of a spherically symmetric distribution of evolving star clusters. The Starobinsky model investigates various evolution modes such as isotropic pressure, homologous evolution, density homogeneity, and geodesic nature, etc. It is observed that the dark matter has remarkable impact on the dynamics of these evolutionary changes as it affects the features like dissipation, expansion, anisotropic pressure and shear along with density homogeneity. The behavior of baryonic and nonbaryonic matter for non-dissipative and conformally flat evolution is also directly influenced by the isotropic pressure and homogeneous density. We find that the dissipation factor produces density in-homogeneity in expanding clusters with shear effects.

Keywords: modified gravity stellar structure dark matter
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MTH-996
Stability of Anisotropic Perturbed Einstein Universe in f (R) Gravity

Sana Saleem
Department of Mathematics, University of Management and Technology, Lahore, Pakistan
e-mail: sanasaleem@umt.edu.pk

Abstract: The aim of this paper is to investigate the existence of stable modes of the Einstein static universe in the background of fI theory. For this purpose, we take homogeneous anisotropic perturbations in scale factors as well as matter contents. We construct static and perturbed field equations that are further parameterized by linear equation of state parameter. We obtain the Einstein static solutions for two specific fI models and graphically analyze their stable regions. It is concluded that contrary to general relativity, there exists stable Einstein static universe with anisotropic perturbations.

Keywords: Einstein universe modified gravity stability analysis
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MTH-1221
Physical Insights of Stellar Clusters

Saadia Mumtaz
University of the Punjab, Lahore
e-mail: saadia.icet@pu.edu.pk

Abstract: The main objective of this work is to explore some physical insights into a homologous stellar model in the framework of an extended theory of gravity. The quasi-static approximations are being imposed onto the shear-free dissipative relativistic charged fluid. It is observed that the non-dissipative case can easily be reduced to linear homology law in the Newtonian regime. In the dissipative scenario, this condition exhibits the linear homology law for a fluid element which is applicable only if we apply the homology conditions on temperature, emission rate, and charge associated with baryonic matter. For dark matter, it depends upon the emission of gravitational dissipation. Furthermore, the deviation from homology conditions leads to thermal peeling effects. We find that dark matter has significant relevance in the emergence of homologous evolution of the stellar clusters.
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MTH-968
Analyzing Black Hole Shadows: Photon Orbits and Silhouette Variations

Sehrish Iftikhar
Department of Mathematics, Lahore College for Women University, Lahore, Pakistan.
e-mail: iffatmalik615@gmail.com 

Abstract: This study investigates the shadow produced by a black hole. We derive the corresponding photon orbits and analyze how variations in black hole parameters influence the shadow’s characteristics. Notably, we observe alterations in both size and shape. From an optical standpoint, the shadow region is considered equivalent to the high-energy absorption cross-section. Additionally, we assess the energy emission rate and introduce a plasma background, examining its impact on the shadow’s dimensions, form, and energy emission rate.

Keywords: black hole, geodesics, shadows
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MTH-952
Geometric Analysis of Thermodynamic Interactions in Diverse Systems Using Geometrothermodynamics

Safia Taj
College of Electrical and Mechanical Engineering (CEME), National University of Sciences and Technology, Islamabad
e-mail: safiataaj@ceme.nust.edu.pk  

Abstract: Using the framework of utenbergryodynamics, we examine the geometric characteristics of the equilibrium manifold across various thermodynamic systems. Beginning with Legendre invariant metrics of the phase manifold, we derive the thermodynamic metrics for the equilibrium manifold, revealing that its curvature exhibits singularities at points corresponding to first and second-order phase transitions. By analyzing the behavior of heat capacity and Hawking temperature, we demonstrate that the Weinhold and Ruppeiner geometries fall short in fully capturing the thermodynamics of black holes. Our findings suggest that the thermodynamic curvature of the equilibrium manifold, as defined within utenbergryodynamics, serves as a valuable measure of thermodynamic interactions.

Keywords: utenbergryodynamics, phase transitions, black holes
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MTH-1062
S-boxes Cryptographic Technique

Sadia Medhit
PMAS, Arid Agriculture University Rawalpindi
e-mail: sadia.midhat@uaar.edu.pk

Abstract: In this research, we describe a new approach to build cryptographically robust bijective substitution boxes using the Adaptive Spiral Flying Sparrow Search Algorithm and the complex dynamics of a new 3-D hyperchaotic system. This approach was shown to have good qualities in comparison to other S-box creation methods. The suggested S-box performance was evaluated using a variety of criteria. The expected strategy was found to be dominant and effective for a strong bijective S-box construction when compared to recent S-box ideas. Additionally, the optimized S-Box is used to picture watermarking.
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MTH-860
Exploring Fourth-Order Hankel Determinants for Subclasses of Analytic Function using the Lune Function

Fatima Rasool1* & Saima Mustafa2
1*Department of Mathematics, PMAS Arid Agricultural University Rawalpindi, Pakistan.
2Rawalpindi Women University, Rawalpindi, Pakistan.
*e-mail: fr9071126@gmail.com

Abstract: In this study, the aim is to investigate the Hankel fourth order determinants for the functions like Convex and Star-like associated by different linear operators. The basic goals of this study were to investigate sharp coefficients bounds for convex function and starlike function having normalized form of the function.

Keywords: convex function, starlike function, Hankel, determinant
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A Study of Seventh Order KdV-Type Partial Differential Equations via Haar Wavelet

Sidra Saleem
	Lahore College for Women University, Lahore, Pakistan.
e-mail: sidra.saleem@lcwu.edu.pk

Abstract: In this study, KdV-type partial differential equations of order seven are approximated using a hybrid scheme which is a combination of finite difference method (FDM) and Haar wavelet collocation method (HWCM). This scheme is tested on three types of KdV-Type partial differential equations (PDEs), that is, Lax equation, Sawada-Kotera-Ito equation and Kaup-Kuperschmidt equation of order seven. The approximated results are compared with exact solutions and the maximum absolute errors are calculated by means of tables to measure the accuracy of the presented scheme in a few numbers of collocation points. Moreover, the graphical comparison of approximate and exact solutions is also presented that indicates a close match between the two solutions and confirms a good behavior of the given scheme.

Keywords: haar wavelet, collocation points, lax equation, sawada-kotera-ito equation and kaup-kuperschmidt equation
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MTH-970
Analysis and Applications of Similarity Measures for Spherical Fuzzy Sets

Ilyas Muhammad
Department of Mathematics & Statistics, International Islamic University, Islamabad, Pakistan.
e-mail: Ilasmkhan@gmail.com

Abstract: Spherical fuzzy set (SFS) is a modified version of fuzzy set (FS) to cope with uncertainty and complicated data in real-decision theory. In this article, some similarity measures, called cosine similarity measure (CSM), weighted cosine similarity measure (WCSM), set-theoretic similarity measure (STSM), weighted set-theoretic similarity measure (WSTSM), gray similarity measure (GSM), and weighted gray similarity measure (WGSM) are utilized in the setting of SFSs. Further, the information energy, correlation co-efficient (CC) and weighted correlations-efficient (WCC) of SFSs are also introduced in this manuscript. The established measures based on SFSs are utilized in the setting of pattern recognition and medical diagnosis to express the validity and reliability of the explored measures with the help of some numerical examples. The projected measures based on SFSs are compared with existing measures, to show that the established measures for SFSs are more generalized than existing measures. The advantages and sensitive analysis of the investigated measures are also discussed in detail.

Keywords: correlation cofficient measures, information measures, spherical fuzzy sets, CSM, WCSM, STSM, WSTSM, GSM, WGSM 
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MTH-1132
Comparative Analysis of Singular Value Decomposition
and Principal Component Analysis for Image
Compression

Adam Husaini Isah1, Sundas Habib1* & Shams-Ul-Islam1
1Department of Mathematics, COMSATS University Islamabad,
Park Road, Islamabad, Pakistan.
*e-mail: sundashabib2002@gmail.com

Abstract: Image compression is an application of data compression that reduces the size of original image with a few bits. The image compression is the technique which can reduce the size of the image without compromising the quality of the image. This research investigates the application of singular value decomposition (SVD) and principal component analysis (PCA) for image compression. Both SVD and PCA are powerful data science techniques known for their dimensionality reduction capabilities. SVD decomposes an image matrix into three simpler matrices, revealing the intrinsic structure of the data. By retaining only the most significant singular values, it effectively compresses the image, reducing storage requirements while maintaining visual quality. PCA, closely related to SVD, transforms image data into a set of orthogonal components ordered by their variance. This transformation reduces dimensionality, emphasizing the most critical features and enabling efficient data representation and compression. We applied SVD and PCA to a dataset comprising various high-resolution images. The compression process involved transforming the images into lower-dimensional representations and reconstructing them using a reduced number of components. This study evaluates the comparative effectiveness of SVD and PCA in terms of mean square error (MSE) and Peak signal to noise ratio (PSNR). The results demonstrate that SVD is more efficient than PCA as evidenced by the MSE and PSNR values obtained. SVD achieved an MSE and PSNR as 0.9135 and 48.52 respectively. PCA achieved an MSE and
PSNR 1.053 and 47.90 respectively. These findings indicate that SVD provides better reconstruction accuracy and preserves more information from the original data, making it a superior choice for applications requiring high-quality data compression and dimensionality reduction. The research also discussed the importance of Singular Values Rank and Cumulative Sum Graphs.

Keywords:  singular value decomposition (SVD), principal component analysis
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Hybrid Optimization Techniques for Zika Epidemic Model with Wolbachia: Genetic and Interior-Point Algorithms

Sadia Batool
PMAS-Arid Agriculture University Rawalpindi, Pakistan
e-mail: sadiabatool975@gmail.com

Abstract: This research paper introduces a novel mathematical model for Zika virus transmission that incorporates the innovative approach of Wolbachia intervention. Wolbachia, a bacterium, can disrupt the Zika transmission cycle by reducing the Zika virus load in mosquitoes and decreasing the lifespan of the mosquito host. Our study aims to assess the quantitative impact of Wolbachia introduction on mosquito populations, specifically to the reduction of Zika cases in humans. Disease-Free Equilibrium (DFE) point of model is obtained and the next-generation operator technique is used to calculate the Basic Reproduction Number (R_0). We propose a novel hybrid method that integrates a Genetic Algorithm (GA) with a nonlinear Interior-Point Algorithm (IPA) to solve the Zika epidemic model with Wolbachia. This hybrid methodology integrates global exploration using GA with local refinement using IPA, leading to enhanced convergence and robustness in the search of optimal solutions. The model solved numerically to determine its solutions, and the impact of various parameters associated with Wolbachia-infected mosquitoes, including biting rate, death rate, reproductive rate, and transmission probability, on the infected classes is investigated. We conclude that the numerical findings produced using the hybrid GA and IPA are in good agreement with those obtained by using the RK4 (Runge Kutta 4th Order) approach.

Keywords:  Zika epidemic, utenberg, disease-free equilibrium (DFE), genetic algorithm, interior-point algorithm
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MTH-982
Flow Control around a Triad of Symmetric Cylinders at Close Proximity via the Splitter Plates

Sumaira Nadeem1*, Waqas Sarwar Abbasi1,2, Hamid Rahman3
1Department of Mathematics, Air University, Islamabad
2Department of Industrial Engineering- Alma Mater Studiorum – Università di Bologna, Italy.
3Department of Mathematics & Statistics, Women University Swabi, Swabi
*e-mail: uaf_scorpio@yahoo.com

Abstract: Numerical simulations are performed to control the wake and reduce the loads (forces) for fluid flowing around three-square cylinders placed side-by-side. Two controlling devices termed as the splitter plates are installed in the near wake region for flow control purpose. The unsteady, laminar and incompressible flow considered in current study is simulated through the lattice Boltzmann method. The Reynolds number, based on the size of cylinders and incoming fluid velocity, is set at 200. The motivation for current study is based on the fact that the flow around side-by-side cylinders exhibits the complexity in wake structures and random fluctuations in the flow induced drag and lift forces as reported by several previous researches. This mainly happens due to the uncontrolled jet flow influence emerging within the gaps of side-by-side arranged structures kept at close proximity. Keeping such chaotic flow in view, for the case of fluid flows around side-by-side cylinders, the current work aims to find the optimum conditions for maximum flow control around a triad of square cylinders through coupled splitter plates. By varying the dimensionless length of plates from 1 to 6, the wake displays distinct flow regimes initializing from complexity at smaller lengths of plates which is gradually controlled by plates as their length increases. The gap flow physiognomies, time-based evolution of the wavering fluid forces, recirculating eddy structures, instantaneous pressure and vorticity contours, vortex creation length and wake girth for each flow regime are inspected in details. The current analysis reveals that the statistical parameters like the mean drag coefficient, root-mean-square values of drag and lift coefficients, the Strouhal number as well as the amplitudes of time dependent drag and lift coefficients comprehensively reduce as compared to uncontrolled fluid flow around such triad of cylinders. The control plates are found more effective in reducing the forces on the cylinders placed at upper and lower sides as compared to the central one.

Keywords: square cylinder, splitter plates, flow control, gap space, lattice utenberg method, utenber number
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MTH-862
Special Classical Classes of Univalent Functions
Farhat Shaheen
PMAS, Arid Agriculture University Rawalpindi
e-mail: farhatshaheen50517@gmail.com

Abstract: We have discussed new subclasses of analytic univalent functions using the concept of pq Chebyshev polynomials and have observed coefficient estimates, that simplify certain previously defined classes. The new class allows for estimates of the Taylor-Maclaurin coefficients to be obtained, and we have analyzed the Fekete-Szego inequality for the bounds of the second and third coefficients of the new subclass.
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MTH-973
Nonlocal Analysis of Thermoelastic Wave Propagation in Semiconducting Diffusive Porous Media with Temperature Rate Dependence
Iffat Sharif1*, Hashmat Ali2
12Department of Mathematics, PMAS-Arid Agriculture University Rawalpindi
*e-mail: drsehrishiftikharlcwu @gmail.com

Abstract: In this article, the wave reflection of thermoelastic wave in a semiconducting diffusive porous medium with temperature rate dependence is studied. The nonlocal theory is applied to model the wave type partial differential equations. The governing equations contains equation of motion, heat equation, plasma transport equation, diffusion equation and voids equation. The vector equations are decomposed into longitudinal and transverse components using Helmholtz vector rule. The non-trivial solutions of the coupled system of equation is obtained which correspond to a dispersion relation. The propagation speed of five coupled longitudinal waves is computed through the obtained dispersion relation. The shear vertical wave propagates through the solid independently. The reflection of coupled longitudinal displacement wave at free boundary is also discussed. The amplitude ratios are calculated using suitable boundary conditions and same are studied graphically for a chosen semiconductor Silicon. The effects of physical parameters involving in the study on the results are investigated. The current research work gives some previous results existing in the literature as special case.

Keywords: temperature rate dependent, nonlocal thermoelasticity, plane wave propagation, reflection, isotropic diffusive solid, voids
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MTH-825
Study of an Inclined MHD of Peristalsis Flow through an Inclined Diverging Tube in the Presence of (Au-Ag/water) Hybrid Nanofluid

Naheeda Iftikhara1*, Hina Sadaf2, Sohail Nadeem3
1*Department of Mathematics, BUITEMS, Quetta
 2DBS&H, CEME, National University of Sciences and Technology, Islamabad
3Department of Mathematics, Quaid-I-Azam University, Islamabad.
*e-mail: naheeda_iftikhar@yahoo.com

Abstract: This work aims to explain phase flow (Au/water) and hybrid (Au-Ag/water) nanofluid flows inside an inclined tube with peristaltic walls. The governing mathematical equations for a system under consideration are determined. We have taken advantage of the lubrication approximation, which states that wavelength is generally infinite and Reynolds number is typically zero, in order to simplify these equations. Ultimately, an exact solution is managed to solve these simplified governing equations, taking into account the relevant boundary conditions. For both phase flow (Au/water) and hybrid (Au-Ag/water) nanofluid models, these solutions are graphically discussed versus different physical factors that are involved in the governing equations.  The present technique can help to improve the effectiveness of drug distribution in the human body.
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MTH-1072
Application of Activation Energy on MHD Bioconvective Flow of Trihybrid Casson Nanofluid Over a Permeable Exponential Stretching Sheet

Ali Ijaz1* & Ehtsham Azhar1
1PMAS, Arid Agriculture University Rawalpindi
*e-mail: ranaali7624@gmail.com

Abstract: This study investigated the flow dynamics of a Casson trihybrid nanofluid across an exponentially stretching sheet. The effects of mixed convection have been taken into account in momentum equation. An applied magnetic field that is perpendicular to the plane affects the fluid flow. The effects of thermophoretic, Brownian motion and thermal radiation are included in the energy equation whereas chemical reactions are included in the concentration equation. The SiO2, Cu, and TiO2 nanoparticles are suspended in water to form the trihybrid nanofluid.  The research holds special importance in the fields of medicine and industries. Through similarity transformation, the governing equations are converted into a dimensionless form using a trihybrid volume fraction model and the Buongiorno model. The resultant system of equations is solved using the Runge-Kutta fourth order method in MATLAB. It is depicted that the concentration profile decreases as the activation energy parameter increases because higher activation energy slows down the reaction kinetics.

Keywords: trihybrid nanofluid, Brownian motion, chemical reaction, numerical solution, non- linear system, activation energy
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MTH-867
Investigation on the Impact of Hall and Ion Slip Currents and Buoyant Force on Heat Transfer in Three-Dimensional Flow of Carreau-Yasuda Fluid with Multi-Nanoparticles

Beenish Shakir
Institute of Space and Technology, Islamabad
e-mail: beenishshakir2019@gmail.com

Abstract: This proposed analysis focuses on heat transport in a magneto-multi-nano fluid over a vertical surface. The base fluid (ethylene glycol, denoted by EG) containing Al₂O₃, TiO₂ and SiO₂ is taken into consideration. The nonuniform magnetic field is imposed perpendicularly to the sheet. The boundary layer governing equations are transformed into ordinary differential equations and solved by applying bvp4c. The mesh-free analysis is performed, and the results are confirmed to be correct and accurate. An agreement between present and published data is found. A parametric study is performed to examine the trends in the variation of field variables. Hall and ion slip effects play a key role in the prevention of the Joule heating.  The Buoyancy force arises due to density difference under Bossiness’s approximation. This force has assisting or opposing effects on fluid motion provided that flow is in a downward or upward direction respectively. Heat generation produced by fluids undergoing thermal changes is responsible of the increase in the temperature of the fluid. Therefore, the characteristics of the generation of heat for heat transportation fluid favorable. However, a heat-absorbing fluid absorb heat and lower their heat energy because of which temperature of fluid decreases. Hence, the ability of fluid to transport heat increases. Thus, for the best thermal performance of fluid, fluid should be heat absorbing. It is noted that wall shear stresses exerted by tri nanofluid are higher than wall shear stresses exerted by di-, and mono-nanofluids. Moreover, Hall and ion slip current play a remarkable role in reducing the shear stresses on the surface of the fluid. Thus, partially and fully ionized fluids (once fluid is subjected to magnetic field) exert lesser wall shear stress in comparison with the neutral fluid. In the case of positive Buoyancy force, the wall shear stresses are decreasing function of the Grashof number. However, wall shear stresses increase in case of opposing buoyancy force.

Keywords: tri nano particles, carreau yasuda fluid, hall and ion-slip current, MHD flow
sMTH-1022
Dynamic Analysis of Cross Fluid Flow in Peristaltic Channel with Walls Properties

Hina Sadaf1* & Zeeshan Asghar2
1*DBS&H, CEME, National University of Sciences and Technology, Islamabad
2Department of Mathematics and Sciences, College of Humanities and Sciences, Prince Sultan University, Riyadh, Saudi Arabia
*e-mail: hinasadaf@ceme.nust.edu.pk   

Abstract: In this analysis Cross fluid model is investigated. Impact of the magneto-hydrodynamic on the non-Newtonian model is also considered. Numerical algorithm MATLAB bvp4c function is adopted for the solution of coupled nonlinear equations along long-wavelength and low Reynolds number approximations. Viscous dissipation phenomena are counter to discuss the energy possession during flow. Fluid velocity and stream lines for the flow are also precisely determined in this analysis. The various parameters that influence the physical characteristics of flow are plotted through graph, and their effects are discussed in detail. From the conclusions, the consequence of the flow model parameters is found to be substantial and also noted that the present model has the potential applications to comprehend the bile conduit drive via bladder, gallstones and blood flow features in living organisms in a much better way than prior. 

Keywords: peristaltic motion, non-newtonian fluid model, wall properties, numerical solution, MHD, viscous dissipation
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MTH-891
Numerical Analysis of a Corrugated H-Shaped Chamber Filled with Non-Newtonian Casson Hybrid Nanofluid
sInayat Ullah
	Quaid-i-Azam University Islamabad, Islamabad
e-mail: utenb.ullah@f.rwu.edu.pk

Abstract: This Study owns the mathematical and numerical investigation of natural (free) convection Casson hybrid nano-fluid in H-shaped cavity. The 2D geometry is define as two vertical channels are connected by horizontal block heated to continue natural convection as well as left and right walls are set to be cold. Where the rest walls are supposed to be adiabatic. The cavity is weighted with non-Newtonian (Casson fluid) including (Al_2 O_3-Cu) hybrid nanoparticles are dispersed in water is conventional fluid. The right as well as left corrugated walls of the H-shaped cavity are sustained at low temperature (Tcd), entire bottom region of enclosure are heated with constant temperature T_ht, where the remaining top horizontal walls and rib of cavity are insulated. The fluid inside the undulating enclosure is subjected to an angled magnetic field with a magnitude of B_0. Through the use of a finite element technique, the solutions to these non-dimensional equations are derived in the COMSOL Multiphysics Software. Line graphs and contour maps are used to display the outcomes of the simulation for the different parameters. The numerical solution is executed for different parameter such as Casson parameter (0.1≤γ≤2), Hartmann number (0-100), Rayleigh number (10^4≤Ra≤〖3*10〗^5), hybrid nanoparticles volume fraction (0.01≤ϕ_hp≤0.2) and length of heated rod is fixed. Notice that for increasing Rayleigh number the Buoyancy Effects is dominant in the regime.

Keywords: finite element scheme, convective flow, flow inside duct, MHD flow
[image: Free Line Designs Png, Download Free Line Designs Png png images, Free  ClipArts on Clipart Library]

MTH-904
Analytic Classes Based on Bohr Inequalities

	Sajid Hussain
Department of Mathematics, PMAS Arid Agricultural University Rawalpindi
*e-mail: sajidhussain24783@gmail.com

Abstract: The primary area of interest in Geometric Function Theory (GFT) is the theory of analytical functions. Analytical univalent functions are normalized by Geometric Function Theory and are a primary focus of GFT research. In this study, analytic classes based on Bohr inequality are defined and we explored the different geometric properties of analytic classes in the paradigm of Bohr inequalities. These geometrical features are derived from several Bohr-type radii and Bohr-type inequalities for analytic functions within the unit disc. Comparisons between existing and current results are conducted. Additionally, alternating series of Bohr-type radii for the Taylor series of analytic functions are investigated.

Keywords: analytic function, Bohr radii, Bohr type inequality, Salagean operator
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MTH-1026
Analytic Classes defined by Linear Differential Operator

Maryam Ayaz & S. Mustafa
1*Department of Mathematics, PMAS Arid Agriculture University Rawalpindi
2Rawalpindi Women University, Rawalpindi, Pakistan.
*e-mail: maryamayaz100@gmail.com

Abstract: The purpose of this investigation is to analyze various attributes of several categories associated with Caratheodory functions from diverse perspectives. The concepts of differentiable operators are employed to characterize the class within an open unit disk. The primary goal of this research is to explore multiple subclasses. Furthermore, we examine several newly introduced generalized classes and their corresponding methodologies, along with reviewing fundamental properties of these subclasses. Our focus in this study is on the investigation of normalized hyper- Bessel functions. To find out some geometric properties within the open unit disk, we identify several appropriate criteria.
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STAT-1286
Bayesian Marginal Likelihood Estimation for Mixture Models

Dr. Farzana Akhtar Abbasi1, and Manahil Aslam 1*
1 International Islamic University, Islamabad
*e-mail: minahilaslam364@gmail.com 

Abstract: This paper is concerned with Bayesian Marginal Likelihood Estimation for Mixture Models. Pareto, Rayleigh, and Exponential distributions are useful and often utilized in different fields for data analysis and reliability. The type-I censoring technique applies because reliability theory and survival analysis both make significant use of it. The informative and non-informative prior will be used to obtain the marginal likelihood using the MCMC technique for Bayesian analysis.  Also, establish the k-component model selection method. Additionally, a graphical representation has been designed to show the outcomes. The Bayes factor simulation investigation is carried out in terms of numerical findings obtained by producing expressions. For additional results illustration, the graphs of simulated results are also drawn. Bayesian analysis is applied to the real-world data sets for evidence purposes.

Keywords: precipitation, drought risk assessment, extreme value theory, standardized precipitation index, utenber inference, generalized extreme value distribution
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STAT-1386
Bayesian Network Based Procedure for Regional Drought Monitoring-The Standardized Regional Drought Index

Sadia Qamar1, Rakhshanda kosar2*   
1University of Sargodha, Sargodha
*e-mail:  rakhshandakousar425@gmail.com

Abstract: A complicated natural risk is drought. It happens when there is a protracted period of inadequate rainfall in a particular area. The drought danger is different from other natural hazards in that it occurs frequently. For this reason, through drought monitoring is crucial for local water management and climate control agencies. We have developed a new drought index in this work called the Standardized Regional Drought Index (SRDI). The Northern Area of Pakistan’s five measuring stations serve as the basis for the use of SRDI. We have discovered that the suggested index lessens the large/complex data for future drought monitoring. It describes drought by capturing seasonal dependencies in geographic variation scenarios and compensates for the influence of climatic fluctuation within a specific region. To sum up, the suggested indication may be applied to through characterization and evaluation of drought at a certain region.

Keywords: standardized regional drought index (SRDI)
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STAT-1282
Loans to Livelihoods: Microfinance Access and Women Entrepreneur’s Business Performance
	
Ayesha Nazuk1*, Sharmeen Sajjad2, Anosha Abbas3 & Humaira Rashid4
1Department of Economics, S3H, NUST, Faculty Member 
2,3,4 Department of Economics, S3H, NUST, Student Researcher
* e-mail: ayesha.nazuk@s3h.nust.edu.pk  

Abstract: Despite the abundance of literature on microfinance in Pakistan, its impact on business opportunities for women remains underexplored. While existing literature identifies a positive relationship between access to finance and women’s empowerment, it often overlooks entrepreneurial opportunities and income generation. This study aims to bridge this gap by analyzing primary data collected through a survey of 86 female entrepreneurs operating small-scale businesses in rural Islamabad. Utilizing binomial logistic regression, the analysis determines the effect of credit size, social capital, and socio-cultural factors on the probability of business success and tests for the mediation effect of opportunity between these variables. The results reveal a positive relationship between microfinance associated factors, such as credit and social capital, and business performance and solidify the negative impact of sociocultural barriers. Opportunity does not mediate the relationship between independent variables and business performance. This research is part of the growing consideration of gender in sustainable economic development. It provides valuable insights for researchers and policymakers in crafting inclusive and sustainable policies that enhance women’s financial contributions.

Keywords: entrepreneurship, human development, business economics, inequality, welfare & poverty
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STAT-1288
Elastic Net Regularization in Copula-Based Regression: A Novel Approach with Real Data Applications

Huma Rani 1*, Tahir Mehmood2 & Muhammad Aslam 3
1 Riphah International University, Islamabad
2 National University of Sciences and Technology (NUST), Islamabad
3 Riphah International University, Islamabad
*e-mail: huma_waleed2014@hotmail.com
 
Abstract: This study presents a novel methodology by incorporating the Elastic Net regularization technique of feature selection into the copula regression framework, aimed at improving the model accuracy and variable selection within the high dimensional settings. Copula models are esteemed for their adaptability in capturing intricate inter-dependencies among variables. At the same time, the Elastic Net combines the strengths of Lasso(L1) and Ridge(L2) regularization, facilitating the concurrent selection of correlated predictors and robust estimation. The proposed Elastic net copula regression paradigm is applied to three real-life datasets. Comparative analysis reveals that the Elastic Net copula model not only outperforms conventional copula models in predictive accuracy but also demonstrates superior capability in identifying significant predictors. The empirical results highlight the practical significance of this methodology in dealing with complex, multidimensional data, thereby providing a holistic solution for dependency modelling and feature selection in real-world applications. 
 
Keywords: elastic net, regularization, copula regression, feature selection, multivariate analysis 
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STAT-927
Bayesian Modeling of Extreme Droughts Risk

Safoorah Sabir1*, Touqeer Ahmad2, & Shafique Ur Rehman3
1Department of Statistics, Quaid-e-Azam University, Islamabad
2CREST, ENSAI, France
3International College, University of Chinese Academy of Sciences, Beijing, China
*e-mail: sabirsafoorah@gmail.com 

Abstract: Drought poses significant challenges to both the environment and the economy, necessitating proactive mitigation strategies. This study evaluates drought-induced damage risk in Baluchistan province using a probabilistic model in combination with extreme value theory. For this purpose, the generalized extreme value model is considered for modeling perspectives. The objective is to effectively assess and manage drought-related risks, safeguarding environmental sustainability and economic resilience. The paper presents an efficient modeling paradigm to analyze the drought risk via frequentist and Bayesian methodologies. The Bayesian Markov Chain Monte Carlo procedure is implemented with both informative and non-informative priors to observe efficiency in drought risk. The informative priors are constructed from historical records of neighboring stations selected from Iran, Afghanistan, and Sindh that are located at low distances to Baluchistan. The results show that Bayesian modeling provides apparent benefits in improved accuracy in estimating parameters and risk. 

Keywords: precipitation, drought risk assessment, extreme value theory, standardized precipitation index, generalized extreme value distribution
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STAT-1417
A Multivariate Linear Regression Model for Continuous Statistical Analysis of Factors Associated with the Age at First Marriage of Females in Peshawar

Rukhsana Jabeen1, Dr. Musarrat Ijaz2*
1Shaheed Benazir Bhutto Women University Peshawar
2 Rawalpindi Women University, Rawalpindi
*e-mail: musarat.ijaz.frwu.edu.pk

Abstract: Marriage is a beautiful relationship that is practiced throughout the world for the procreation of children. Female age and fertility are connected because the female in the age 15 to 49 are regarded as fertile years. In some communities, child marriage has been an issue. However, it has been noted that the marriage age for women is rising, in contrast to earlier customs. The aim of this study is to identify the factors that are associated with the delay of marriage. The sample consisted of 470 unmarried females and 374 married females. The data was collected from different areas of district Peshawar. Cox Proportional hazard model was used to find out the factors responsible for age at the time of marriage. Study showed that various factors played significant role in determining marriage for female. Study revealed that as the level of education in female increases estimated average age for marriage of female also increases. An increase in dowry has a considerable impact on marriage age further women wanted to have a spouse who was either more educated than they were or at least on same level in terms of education. Reason of late marriage given by maximum respondents were practice of dowry, poverty, education, career making, lack of proposals and suitable match. Whereas, the negative effects of late marriage were considered as infertility, depression, health issues and a negative impact in society. 

Keywords: late marriages, cox proportional hazard, age at the time of marriage, dowry, and infertility
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STAT-1325
Detection of Melanoma Skin Cancer Using Deep Learning
Rukhsar Sabir1* & Tahir Mehmood1
1National University of Science & Technology, Islamabad
*e-mail: rukhsarsabir17@gmail.com  

Abstract: This paper addresses the pressing issue of melanoma classification by leveraging advanced neural network models, specifically basic Convolutional Neural Networks (CNN), ResNet-18, and EfficientNet-B0. Our objectives include presenting and evaluating these models based on established practices in medical image diagnosis, with a focus on their potential to contribute to early and accurate melanoma diagnosis. The methodology involves a multi-stage process, including image normalization, augmentation, segmentation, feature extraction, and classification. Preliminary results highlight the exceptional performance of EfficientNet-B0, which achieved a remarkable accuracy of 97%, surpassing ResNet-18 and basic CNN. These findings suggest that neural network models, particularly EfficientNet-B0, hold significant promise for precise and efficient melanoma skin cancer detection.

Keywords: melanoma classification, neural networks convolutional neural networks (CNN), resnet-18,, medical image diagnosis
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STAT-1432
A Class of Estimators for Estimation of Population Mean Under Random Non-response in Two Phase Successive Sampling

Zeeshan Basit 1*, Saadia Masood 2, & Ishaq Bhatti 3
1 Quality Enhancement Cell, Government College Women University, Sialkot
2 Department of Statistics, PMAS Arid Agriculture University, 
Rawalpindi
3 School of Business and Economics, Universiti Brunei Darussalam, Bandar Seri Begawan, Brunei
*e-mail: da.qec@gcwus.edu,pk 

Abstract- Some efficient classes of estimators of population mean on current occasion in the presence of random non-response under a two-phase successive sampling set-up. The suggested classes of estimators are proposed for simple random sampling under various situations of non-response. The properties of proposed estimators have been discussed up to first order of approximation. The efficiency of the presented estimators has been contrasted with the estimators for the complete response scenarios. Two real and two artificially generated data sets are used. The efficacy of the proposed classes of estimators over the existing estimators is checked theoretically and empirically. The numerical comparison supports the proposed estimators.

Keywords: population mean, non-response, successive sampling, two phases
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STAT-1333
Enhancing the Efficiency of Randomized Response Techniques Using Direct Responses

Muhammad Azeem1* & Nasar Khan1
1Department of Statistics, University of Malakand, Khyber Pakhtunkhwa
*e-mail: azeemstats@uom.edu.pk

Abstract: In randomized response surveys, the survey participants scramble their responses by using random numbers. The scrambling process ensures the protection of privacy of the respondents, thus motivating them to participate in the survey. However, in many real-world surveys, some of the respondents may not hesitate to report their truthful responses without using the scrambling process. Moreover, the complicated scrambling process in some recently developed randomized response strategies puts a burden on the respondents which may create hurdles in the practical implementation of these methods. This study proposes two new randomized response survey techniques which utilize both direct and scrambled responses. The new methods achieve a significant improvement over the available randomized response methods. The efficiency conditions are mathematically strong and always hold. Our findings reveal that the proposed techniques are preferable over the competitor methods in sample surveys on sensitive quantitative characteristics.

Keywords: sample surveys, randomized response technique, direct response, efficiency, scrambling methods
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STAT-1334
An Efficient Modification to Randomized Response Models for Quantitative Variables

Muhammad Azeem1*, Abdul Salam1, Asadullah1 & Abdul Basit1
1Department of Statistics, University of Malakand, Khyber Pakhtunkhwa, Pakistan
*e-mail: azeemstats@uom.edu.pk

Abstract: Randomized response survey methods have got a wide popularity among researchers dealing with sensitive characteristics. We suggest an improved randomized response survey technique which achieves improvement over the competitor scrambling methods. Unbiased mean estimator has been presented and its properties are analyzed. We derive the efficiency conditions analytically and observe the improvement empirically. Further, besides empirical study, we also perform simulation analysis to prove the improvement over the competitor methods. Using various measures of evaluation, our results suggest that the proposed modified scrambling technique performs better than the competitor methods. Thus, the proposed method is better than the competitor methods for implementation in real-world sample surveys.

Keywords: sensitive surveys, efficiency, mean estimator, scrambling methods, sampling variance.
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STAT-1429
Some Log-Type Classes of Imputation Methods using Higher Order Moment of Dual Auxiliary Variables in Two-Phase Sampling

Nazish Masood 1*, Muhammad Iqbal1, 
1 Department of Statistics University of Peshawar, Khyber Pakhtunkhwa, Pakistan.
*e-mail: nazishmasood2405@gmail.com 

Abstract: In most of the surveys, the problem of missing data usually arises due to non-response of the participants. Imputation is the most common and cheaper method to tackle this problem. In this study, some logarithmic type imputation methods along with corresponding point estimators using higher order moments of dual auxiliary variables in two-phase sampling technique have been suggested for estimation of population mean. The expression of mean square error has been derived for suggested estimators up to first order of approximation. An empirical study is carried out to evaluate the performance of suggested estimators and it is concluded that the suggested estimators outperform some other well-known estimators available in the literature.

Keywords: non-response, imputation, high order moment, mean square error (MSE), two-phase sampling
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STAT-1335
Sensitive Data Using the Randomized Response Technique: An Application to Italian Income and Wealth Data

Adeel1* & Mursala Khan2
1Arid Agriculture University, Rawalpindi
2Assistant professor, Arid Agriculture University, Rawalpindi
*e-mail: adeelahmed6753@gmail.com 

Abstract: This study introduces a novel multivariate linear regression model using the randomized response technique (RRT) to enhance respondent confidentiality while accurately estimating relationships between multiple dependent and independent variables in sensitive surveys. In this study we will use different linear randomized models to estimate the slope coefficients of multivariate linear regression model. The forced randomized model; the optional randomized model; and the generalized scrambling optional model, respectively. We are using multivariate regression because we have two sensitive variables: Net Wealth and Net Income. This makes multivariate regression particularly useful since it allows you to utenbe how different factors influence these two dependent variables simultaneously. By doing so, we can model the probability of respondents affirming sensitive information related to both net wealth and net income based on their characteristics. The properties of the proposed multivariate model over various RRT are derived. The properties of the models are then verified through the help of an artificial simulation study as well as through an empirical analysis using data from Italian Survey of Household Income and Wealth (ISHIW). In simulation studies we use different sample size to check performance of the models, through the results; the optional randomized model consistently demonstrates its effectiveness and precision by producing the lowest standard errors across various probability levels for response variables. This precision underscores its effectiveness compared to other models. When applied to empirical analysis with larger sample size, the optional randomized model robustness is further validated as it consistently achieves the lowest standard errors and highest significance in Type-II MANOVA tests. These findings highlight the optional randomized model effectiveness in handling scrambled responses and providing precise estimates in multivariate contexts. The study emphasizes the potential of the optional randomized model to enhance the accuracy of regression analyses involving sensitive data and offers insights into future research directions aimed at further improving model performance and applicability.

Keywords: sensitive data, randomized response technique, multivariate linear regression, non-response, scrambling response
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STAT-1396
Enhanced Estimators Based on Some Robust 
Measures of Location

Muhammad Abid1* & Rizwan Munir2
1Government College University, Faisalabad, Pakistan, 38000.
2 The University of Faisalabad, Pakistan, 38000.
*e-mail: mabid@gcuf.edu.pk; rizwanstat@gmail.com 

Abstract: The conventional measure of location have so far been employed to develop the ratio estimators for estimating population mean of the study variable. This study suggests some new class of modified ratio estimators by utilizing some robust measures of location such as tri-mean, mid-range, Hodges-Lehmann and decile-mean of the auxiliary variable. The expressions of the bias and mean square errors are derived and compared with some existing estimators.  It is revealed from numerical study that the proposed class of modified ratio estimators is more efficient as compared to all the existing estimators used in this study. 
Keywords: utenberg variable, tri-mean, mid-range, hodges-lehmann, decile-mean, mean square error
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Evaluation of Mineral Elements from Apis mellifera Honey of Various Flora

Zulfiqar Haider1 & Samina Qamer2*
1Department of Zoology, Government College University Faisalabad
2Department of Zoology, Rawalpindi Women University, Rawalpindi
*email: samina.qamer@f.rwu.edu.pk

Abstract: About 80 fresh honey samples produced by Apis mellifera were collected from different districts (Murree, Rawalpindi, Sheikhupura, Sargodha, Kallarkahar, Chakwal, Hafizabad, Narowal, Kasur, Shahkot, Faisalabad, Okara, Chiniot and Chichawatni) of Punjab, Pakistan from beekeepers and were kept at 4°C in plastic jars till analysis. No preservatives or food additives were added into these honey samples till complete analysis. Determination of selected minerals content from these fresh honey samples were carried out by digesting them with Nitric acid (HNO3) and Perchloric acid (HCIO4). Selected major and trace minerals were determined through Flame Photometer and Atomic Absorption Spectrophotometer. Potassium (K) as macro mineral was found as major element (6I5.72+324.95 ppm) followed by Ca (26.12+13.19 ppm) and Na (206.63+73.71 ppm). In addition, the mean concentration of micro minerals such as Co (1.73+0.61 ppm), Cr (0.54+0.43 ppm), Mn (0.56+0.3 ppm), Mo (0.5940.44 ppm), Ni (0.62+0.4l ppm), Pb (0.59+0.5 ppm) and Se (0.6l+0,47 ppm) was also determined. Ten dominant flora was observed during collection of samples such as Bari, Berseem, Bhaiker, Black locust, Clover, Granda, Orange, Phulai, Sheesham and Sarson. It also affects the quality of honey because honey bees directly sucked the nectar from flowers of above-mentioned plants.

Keywords: Honey, major minerals, trace minerals, Flora
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Evaluating the Effects of Brown Seaweed (Sargassum ilicifolium) Supplementation on Body Composition and Hematological Profiles in Labeo rohita

Rafia Zulfiqar 1*, Farkhanda Asad1 , Samina Qamer1 , Saba Naseer1 , Irtisha Kanwal1 , Rafia Jamal1 , Aiman Nadeem1 , Shahbaz Ali1  and Zeenat Murtaza1 
1 Government College University, Faisalabad
*e-mail: rafiazulfiqarkallue@gmail.com
Abstract: The objective of this study was to evaluate the potential benefits of Sargassum ilicifolium on growth and hematology of L. Rohita in response to dietary seaweed (S. Ilicifolium) supplementation. S. Ilicifolium is highly digestible and nutrient rich feed, also act as growth promoter and immune stimulant that increase the immunity to fight against pathogens and stress. In 90 days trial, 200 Fingerlings were allotted to one control and three treatments diets (T1;3%, T2;5% and T3;7% BSW) each with replicate. Fingerlings were acclimatized at laboratory conditions with control diet (32% CP) for 10 days. After acclimatized fingerlings randomly stocked in four tanks each with one replicate. Physical parameters of water like temperature, DO and pH was monitored by using YSI pro series multipara meter professional plus meter. The findings revealed that the analytical study of the proximate chemical composition of the body meat  retained the most crude protein, dry matter and ash content  were recorded in the group fed with 7% (T3) S. Ilicifolium as compared to control (0%), T1 (3%) and T2 (5%) respectively. On the other hand, the control treatment had highest retention of crude fat. Also findings indicate that the inclusion of 7% S. Ilicifolium  in the diet had a significant impact on red blood cells (RBC), haemoglobin (Hb), hematocrit (Hct), white blood cells (WBC), lymphocytes and neutrophils, (P < 0.05).  In conclusion, research demonstrated that T3 had the most effective impact on improving body composition, blood parameters and overall health of L. Rohita, and S. Ilicifolium is an effective dietary supplement that promotes growth, enhances immune responses, and is also cost-effective and environment friendly.
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ZOO-712
Effect of Dietary Brown Seaweed (Sargassum ilicifolium) Supplementation on Growth Performance and Hematology of Cirrhinus mrigala 

Irtisha Kanwal1 *, Farkhanda Asad1 , Samina Qamer1 , Shazina Javaid1 , Saba Naseer1 , Rafia Zulfiqar1 , Rafia Jamal1 , Reena Fatima1 , Aiman Nadeem1  and Shahbaz Ali1 
1 Government College University, Faisalabad
*e-mail: irtishakanwal04@gmail.com

Abstract: Brown seaweed (Sargassum ilicifolium) is known for its high nutritional value, containing a variety of vitamins, proteins, carbohydrates, and minerals. It also contains bioactive substances such as alginates and fucoidans. These components are believed to support immune function, act as antioxidants, reduce inflammation, and improve growth and immune responses in fish, including the species Cirrhinus mrigala. Research suggests that this seaweed may enhance feed utilization efficiency and positively affect blood parameters in fish. It’s also noted for its potential in bioremediation processes. A study was conducted to investigate how brown seaweed (BSW) supplementation affects growth and blood characteristics of C. Mrigala. The experiment involved four groups: a control group (T0) and three treatment groups receiving diets supplemented with T1 (3%), T2 (5%), and T3 (7%) BSW, respectively. Each group had a replicate. The study lasted 90 days. Before the main experiment, the fish fingerlings were allowed to adapt to laboratory conditions for a week, during which they were fed a control diet containing 32% crude protein. Throughout the experiment, fish were fed once daily at a rate of 4% of their live body weight. The study’s findings revealed significant differences in weight gain among the groups. The study compared growth and hematological parameters across different treatment groups, with T2 (5% BSW) showing the most significant improvements. T2 exhibited the highest weight gain at 175.4g compared to the control’s 105.6g (p<0.01). Hematological parameters also improved markedly in T2, with the highest RBC count (2.55 x 10^6/mm³ vs. 1.95 x 10^6/mm³ in control, p<0.05), hemoglobin levels (9.60 g/dL vs. 8.05 g/dL in control, p<0.01), and WBC count (6.35 x 10^3/mm³ vs. 5.15 x 10^3/mm³ in control, p<0.01). While T1 and T3 groups also showed improvements over the control, their results were not as pronounced as T2. All differences were statistically significant, with T2 consistently outperforming other groups across all measured parameters. These results suggest that the moderate concentration of S. Ilicifolium used in the T2 diet may provide an ideal balance for enhancing both growth performance and blood health parameters in C. Mrigala. The findings of this study indicate that S. Ilicifolium could be a valuable dietary additive in aquaculture practices, particularly at the concentration employed in the T2 treatment.

Keywords: Cirrhinus mrigala, brown seaweed, treatment diets, growth performance, hematology
[image: Free Line Designs Png, Download Free Line Designs Png png images, Free  ClipArts on Clipart Library]
ZOO-1234
Impacts of Anthropogenic Activities on the Distribution and Diversity of Aquatic Insects in District Karak

Inzamam Ul Haq
Department of Zoology, Hazara University, Mansehra
e-mail: kunaalktk@gmail.com 

Abstract: The distribution, diversity, and human impacts on the aquatic insect fauna of the rivers and dams in the Karak district were the subjects of the current study. The period of data collection was October 2023–February 2024. With the aid of bug-collecting nets, 845 insect specimens were gathered from dams and rivers throughout the study period. The specimens that were gathered were stored in polythene vials with 70% ethanol. Using various identification keys, the bug specimens were identified in the laboratory of Hazara University, Mansehra. There were 43 species found in all, divided into 20 families and 6 orders. Among the orders of insects, Diptera was the richest and most diversified. During this survey, 45 percent of all bug orders were Diptera. Prodiamesa bureschi Mikhailova was the most prevalent species among the families, with Chironomidae being the most numerous. Water samples were collected at the collecting sites in polythene bottles (500 ml) for physiochemical analysis. Some factors were measured on the spot, including pH, DO, TDS, and temperature. The most important factors influencing insect diversity and dispersal were pH and temperature. For additional criteria like nitrates, ammonia, and COD, the water was sent to the PCRWR Peshawar regional office for testing. Ammonia influences the diversity of aquatic insects. A variety of human activities were documented, including marble factory waste and municipal sewerage water added to dams and rivers in the Karak district. The effect of anthropogenic activity was also observed in the upper and lower streams, with the upper stream having the least impact on insect populations. The lower stream was found to be the most affected by municipal, sewerage, and pesticide use, all of which have a significant impact on the richness and distribution of aquatic insects.

Keywords: Aquatic insect fauna, karak district, human impact, water quality
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Molecular Phylogenetics of Green-eyed Skimmers Macromia Moorei (Odonata: Cordullidae) of Hazara Region Pakistan

Sardar Azhar Mehmood*1, Ahmed Zia2, Shabir Ahmed1
1Department of Zoology Hazara University, Mansehra
2National Insect Museum, National Agricultural Research Centre, Islamabad
*e-mail: sardar.azhar@hu.edu.pk  
Abstract: Phylogenetic relationships of green-eyed skimmers, Macromia moorei was conducted to estimate the evolutionary history among the members of family Corduliidae. The present article is based on 16S, CO1 gene and combined 16S+CO1 mitochondrial genes of Macromia moorei. Evolutionary relationship of M. Moorei was assessed through maximum probability, maximum parsimony and Bayesian examinations. In the present study 53 DNA sequences and 3660 genetic characters/loci were used. Genetic distance of every nucleotide sequence was sorted from 0.69 to 98.10%. Evolutionary level variances between two sorts Gamma (+G) distribution and Invariant (+I) were resulted 0.08 and 1.30 substitutions for each position. Gene sequence of M. Moorei compared with other members of this family, shared molecular resemblances and bootstrap values MLB, MPB and BPP =70-100%, 52-100%, 0.75-1% were resulted, respectively. The outcomes of the joined COI+16S DNA sequences revealed topology/phylogram through generally stronger bootstrap provision than evaluation of each gene in single analysis. ML, MP and BPP evaluation of the joined COI+16S data set yielded well-determined evolutionary relationships and topology/phylogram. The outcomes of the present research work revealed the systematic position of M. Moorei. Current research work is the first report of phylogenetic study and sorting of M. Moorei from Hazara region of Pakistan. Molecular analyses based on mitochondrial DNA yielded the position of M. Moorei as a sister species of M. ampigena in family Corduliidae.

Keywords:  Dragonfly, green-eyed skimmers, macromia moorei, corduliidae, CO1, 16SrRNA
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Ethnomedicinal Use of Animals and Their Products for the Cure of Diseases in Sargodha, Pakistan
Mehwish Riaz1 & Sana Ashraf1 *
1 Department of Zoology, The University of Lahore
*e-mail: sanaashrafdr@gmail.com

Abstract: Current study was conducted to know the medicinal importance of animals and their products by the local people. Data were collected from 100 informants of rural and urban areas. Total 82 species of animals were recorded from Sargodha. Animal groups used in medicines were Annelids, mollusks, arthropods, fishes, amphibians, reptiles, birds and mammals. Commonly used animal groups were mammals and birds. Different animal’s parts were used like fat, skin, meat, bone, milk and blood. The mostly used animal part was meat. Animal’s derived products like honey and wax were also used in medicines. Common diseases treated were sexual enhancement, paralysis, epilepsy, lockjaw, anemia, weakness, skin issues, gastric issues and respiratory problems.

Keywords: Medicinal importance, diseases, anemia, rural, animals 
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Survey of Intensity and Associated Risk Factors of Lumpy Skin Disease in Sargodha, Pakistan

Attia ul Raheem, Sana Ashraf*, Sawera Sehar
Department of Zoology, The University of Lahore
*e-mail: sanaashrafdr@gmail.com
Abstract: Lumpy skin disease (LSD) is a contagious and transmissible cattle disease that spreads by lumpy skin disease virus (LSDV). This disease resulted in great economic losses in Pakistan. A cross sectional one year study based on questionnaire survey was conducted in Sargodha.  The climatic conditions of the study area showed the average temperature between 30-40-degree utenbe (53.7%). Almost all of the herd owners were male between the age 30-50 and have almost education no more than primary level. Result showed 57% herd level prevalence, mortality rate was 4.5%. female cattle showed greater prevalence (60%), as compared to male cattle (48%) due to pregnancy and lactation pressure in female. Animals between the age of 2-5 years showed the highest prevalence (64.7%), as compare to other age groups. Disease showed more prevalence in summer season (74.2%). Disease was characterized by nodular lesions on different parts of body as face, body and other parts.  Disease has no effect on humans and other animals. 
Keywords: mastitis, nasal discharge, prevalence and risk factors
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Exploration of Insects Biodiversity from District Abbottabad Using Molecular Method

Rabia Shafique1, Khushi Muhammad1 and Sardar Azhar Mehmood2*
1Department Biotechnology and Genetic Engineering, Hazara University, Mansehra
2Department Zoology, Hazara University, Mansehra
*e-mail: sardar.azhar@hu.edu.pk

[bookmark: _3o7alnk]Abstract: Worldwide, there is a threat to insect biodiversity. Studies have demonstrated that among other things, human activities have been the main causes of these population decreases. The animal kingdom’s largest class in terms of species count is insects. More than a million-insect species have been identified, and it was thought that a similar number of species still need to be discovered. We use DNA sequence data in this study to reconstruct the first higher level phylogeny. The present research was conducted to explore the biodiversity of insects by using molecular and phylogenetic methods from the district of Abbottabad. Methods such as light trap, hand picking, sweep net, flight interception trap and malaise trap were used to collect variety of insect fauna from district Abbottabad. A total of 310 specimens were collected and 47 species were identified using taxonomic keys belonging to, 43 genera and 34 families. Further, the identification species were searched in online databases such as GenBank and BOLD (Barcode of Life Database) to understand genetic and phylogenetic status. For molecular investigation, ten species were processed for DNA extraction. Polymerase Chain Reaction was done by using forward 16SAR and reverse 16SBR primers. After successful amplification, sequencing samples were sent to China. The closely related sequences to our samples were retrieved from GenBank data for phylogenetic study. Phylogenetic tree construction by using MEGA 11 software. The Haplotype network was made by using MEGA 11, Dnasp and pop art software. The goal of this study was to identify the variety of insect fauna in District Abbottabad and to know the effectiveness of different types of traps. The present research was conducted on molecular and phylogenetic analysis of insects from the district of Abbottabad. It was concluded that the light trap was the most effectiveness method in both spring and monsoon seasons for the collection of insects. In both seasons, the abundance of Coleoptera was higher in the monsoon season and the abundance of Hemiptera was higher in the spring season.

Keywords: Insect biodiversity, molecular and phylogenetic analysis, dna sequencing, insect fauna
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Realizing the Importance of Yak Species (Bos grunniens) The King of Mountains in Northern Pakistan

Tanveer Hussain1*, Umar Aziz1, Muhammad Mudassir Sohail2, Ghulam Raza3
1Department of Biological Sciences, Virtual University of Pakistan, Rawalpindi
2Livestock and Dairy Development Department, Gilgit Baltistan
3University of Baltistan, Skardu
*e-mail:  tanveer.hussain@vu.edu.pk

Abstract: In the remote and rugged terrains of Northern Pakistan, the yak, often referred to as the “King of the Mountains,” stands as a testament to the region’s unique biodiversity and cultural heritage. Despite its critical role in the livelihoods of high-altitude pastoral communities, the yak species has been largely neglected in scientific research and conservation efforts. This abstract aims to highlight the importance of yaks, emphasizing their ecological, economic, and cultural significance. Ecologically, yaks are well-adapted to the harsh mountainous environment, contributing to the sustainability of alpine pastures through their grazing patterns and nutrient recycling. Economically, they provide essential resources, including milk, meat, fiber, and transportation, which are vital for the survival of local communities. Culturally, yaks are deeply embedded in the traditions and rituals of the indigenous people, symbolizing resilience and strength. Recognizing the importance of the yak species requires a multidisciplinary approach, integrating genetic studies, sustainable breeding programs, and community-based conservation strategies. Genetic characterization of yak populations can reveal valuable information for improving their health, productivity, and adaptability to changing climatic conditions. Sustainable breeding programs aimed at enhancing desirable traits can ensure the long-term viability of yak herds. Furthermore, involving local communities in conservation initiatives fosters a sense of ownership and ensures the preservation of traditional knowledge. Our group at the Virtual University of Pakistan Islamabad has been actively working to highlight the significance of yaks and their importance to local communities. Through a series of research projects and community outreach programs, we aim to increase awareness and drive conservation efforts. Our studies focus on the genetic diversity of yak populations, the development of sustainable breeding strategies, and the socioeconomic impact of yak farming. Additionally, we are investigating the impacts of global climate change (GCC) on yak farming and the linked farming communities. Climate change poses significant challenges, including altered pasture availability, water scarcity, and increased vulnerability to diseases, which threaten the sustainability of yak farming. Our efforts are directed towards developing adaptive strategies to mitigate these impacts and ensure the resilience of yak-dependent communities. Recognizing and addressing the needs of the yak species in Northern Pakistan is imperative for maintaining ecological balance, supporting local economies, and preserving cultural heritage. Enhanced research, conservation, and sustainable management practices are essential to safeguard this iconic species and ensure the resilience of the mountain ecosystems they inhabit.

Keywords: Yak, climate change, King of the Mountains, conservation, sustainability, Pakistan
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Role of Monoclonal Antibodies in Fish Health Management 

Iqra Waheed 
Govt Graduate College Chowk Azam affiliated with BZU, Multan 
e-mail: iqraamber1927@gmail.com 

Abstract: This review explores the significant role of monoclonal antibodies (mAbs) in revolutionizing fish health management within the aquaculture industry. Monoclonal antibodies, characterized by their precision and specificity, offer unparalleled advantages in disease diagnosis, treatment, and environmental monitoring. The paper delves into the production methods of mAbs, emphasizing their superiority over polyclonal antibodies due to reduced cross-reactivity. The application of mAbs in fish health is discussed through various case studies, demonstrating their efficacy in diagnosing and treating diverse fish diseases caused by viruses, bacteria, and parasites. The review also highlights the challenges, such as production costs and ethical concerns, associated with mAbs and suggests potential future developments including broad-spectrum mAbs, cost-effective production methods, and personalized fish health care. Despite challenges, the adaptability and versatility of mAbs position them as indispensable tools for enhancing fish health management and ensuring the sustainability of aquaculture practices.

Keywords: Monoclonal antibodies (mabs), fish health management, aquaculture, environmental monitoring
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Ameliorative Effects of Trachyspermum ammi on Hepatotoxicity and Nephrotoxicity Induced by Graphene Oxide Nanoparticles in Albino Rats

Zainab Shahid*, 1, Zaib un Nisa1, Muhammad Zafran1, Hazrat Usman1
1Department of Zoology, Government College University, Faisalabad
*e-mail: zainabsha58@gmail.com 

Abstract: Nanoparticles are being used for diverse purposes, such as in the medical, cosmetics, textile, agriculture and electronic fields. Due to their adaptability, graphene and its variants are promising material for significant biomedical applications. Graphene and nanoparticles based on it have recently gained popularity in the industrial supermarket. Trachyspermum ammi seeds exhibit anti-platelet, anti-inflammatory, analgesic, anti-hypertensive, antibacterial, antifungal, antioxidant, insecticidal, diuretic and anti-lithiasis properties. In the present study graphene oxide was used to induce hepato and utenbe toxicity and for which the ameliorative effect of T. Ammi was evaluated.  The study was divided into two phases 1st will be the toxicity phase and 2nd the ameliorative phase. Sixty-five rats were purchased for this reason and kept in the animal house of Government College University Faisalabad. Fifteen rats were used for finding LC50 of Graphite nano-particles. After the confirmation of sub- lethal doses, this was applied to the toxicity phase. In 1st phase rats were divided into five groups 1st (control), 2nd (Normal saline-treated), G1 (low dose mg/kg), G2 (medium dose mg/kg) and G3 (high dose mg/kg) similarly in 2nd phase (ameliorative phase) rats were randomly divided to 5 groups 1st I, 2nd (NS), T1 (Low treatment), T2 (medium treatment) and T3 (high treatment) of Ajwain extracts. Animal mortality, kidney and liver histology was assessed in the beginning and at the end of 1st phase (toxicity phase) while ameliorative effects of ajwain was assessed in 2nd phase. Ajwain reduced the effect of graphene oxide nanoparticles. The study showed that administration of Trachyspermum ammi resulted in significant improvements in liver and kidney function, as indicated by increased levels of biomarkers of damage such as ALT(alanine aminotransferase), AST(asparate aminotransferase), creatinine and urea. Histopathological examination provided additional evidence showing that there was reduced structural damage as well as less inflammation and necrosis in the treated groups as compared to untreated groups. The data was statistically analyzed by Minitab 17 (One-way ANOVA). This research was helpful to define the limits of graphene oxide and to find the protective effects of Trachyspermum Ammi (Ajwain). 

Keywords: toxicity, nanoparticles, albino rats, ameliorative effect.
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ZOO-1202
Ambassis Vachelli, (Richard, 1846 Vachelli’s Glass Perchlet Perciformes: Ambassidae) New Report from Sonmiani Bay, Balochistan Pakistan

Noor Hawa1 & Noor Us Saher1*
1Centre of Excellence in Marine Biology, University of Karachi, Karachi
*e-mail:  noorusaher@yahoo.com

Abstract: The family Ambassidae has 40 species and 8 genera, and most of the species share the Indo-Pacific Ocean and estuarine water as their common habitat. Although members of this family are extensively dispersed throughout the tropical Indo-Pacific Ocean, many of them migrate to freshwater areas in Southeast Asia, India, and the Indo-Australian Archipelago. In previous studies four genera and a total of seven species have been documented from Pakistan. Four species Chnada nama, Parambassis thomassi, Parambassis ranga, Parambassis lala, and Pseudambassis Baculis were recorded from freshwater habitat, while the other two Ambassis ambassis and Ambassis gymnocephalus were reported from marine and estuarine habitats. The most current study, which examined the faunal variety of Sonmaini Bay waters, was conducted by regular monthly collection from October 2020 to September 2022. The current study approximated 289 Ambassis vachelli specimens that were understudied in total, and it found that the largest number of specimens (162) was gathered in October 2021, and that this number was connected with the salinity (33.67‰) of the water. The seasonal variation in abundance and size distribution were observed for this new report species. Furthermore, the examination of seasonal fluctuation revealed that the majority of the specimens were inspected in the post-monsoon period, while the least number of specimens were gathered in the pre-monsoon.

Keywords: Ambassis vachelli, seasonal variation, abundant specimens, post monsoon, premonsoon
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The Local Trade Inventory of Coral in Pakistan

Abid Raza1*, Asif Inam2 & Muhammad Ali Zafar3
1 Department of Applied Sciences and 1Hafiz Muhammad Ilyas Institute of Pharmacology and Herbal Sciences, (HMIIP&HS), Hamdard University, Karachi
2Bahria School of Maritime and Applied Sciences, Bahria University, Karachi
3Orian Maritime 16-C 3rd Floor 21st East Street, D.H.A. Phase 1 Karachi
*e-mail: zoicone@gmail.com    

Abstract: Coral reefs in Pakistan is mainly distributed in southeastern part of the Arabian Sea. Pakistan coast is also bestowed with a number of coral reefs, particularly at, Gawader, Churna Island, Ormara, Astola Island and Jiwani. Corals reef biodiversity of the Pakistan coast is reducing, mostly due to anthropogenic activity. Coral reefs of Pakistan constantly under threat. Consequently, it is a serious environmental problem of the coastal area. Reef-related tourism has commenced in Pakistan and the trade of corals is also growing. Some of the Pakistani coral species that are collected by the divers are being sold in the local aquarium markets. These are used by the consumers for various purposes such as decoration, beautifying aquaria, use in jewelry in Pakistan, this paper presents a report of the corals being sold near the coastal area of Karachi. In addition, corals are sold in aquarium markets located in Karachi city. A total of 27 species in 15 families were found, with Acropora and Faviidae being the best-selling. Gorgonian and Tubipora were also common in the shops. This paper concludes with the several recommendations for management conservation of coral reef resources in Pakistan

Keywords: Coral reefs, trade, acropora, faviidae
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Inter Population and Intra-Population Genetic Variations in Three Species of Genus Penaeus (Family Penaidae) Found in Coastal Waters of Pakistan

Syeda Hadiqa Noor1 & Noor Us Saher1*
1Centre of Excellence in Marine Biology, University of Karachi,
 Karachi
*e-mail:  noorusaher@yahoo.com

Abstract: The fin fish and shellfish are major seafood species; the relevance of fisheries and fish resources is still a major concern for all coastal regimes worldwide. Penaeid shrimps are a major source of nutrients and one of the most commercially and nutritionally significant shrimp species found in mangrove swamps, estuaries, lagoons, coastal waterways, and reclaimed estuary flood plains. The last several years have seen the introduction and emphasis of numerous biochemical and genetic techniques for shrimp species identification. PAGE DNA barcode analysis and protein electrophoresis (both SDS and Native) are extensively accepted and used globally. Isozyme variability and mitochondrial DNA (mtDNA) sequences are frequently employed to investigate genetic diversity in both wild and aquaculture organisms, such as crustaceans.  Three species (Penaeus pulchricaudatus, Penaeus monodon and Penaeus semisulcatus) were collected from the Karachi Fish harbor, Korangi Fish Harbor and Sonmiani for the study. Intra population and Interpopulation variations were studied through six isozyme systems as were chosen for study and examined: general protein (GP), EC (non-specific), peroxidase (PER), carbonate dehydratase (CD), amylase (AMY), catalase (CAT), and creatine kinase (CK). Peneaus monodon has more genetic variation than other populations, according to the interpopulation analysis. In comparison to the other two species of the genus Penaeus, Nei’s heterozygosity (0.28±0.25), predicted heterozygosity (0.30±0.28), observed homozygosity (0.53±0.50), and Shanon Information Index (0.40±0.38). Two clades formation revealed the population of KFH and KOR are genetically close resemblance to Sonimiani as observed for all the three species of Penaeus.

Keywords:  Shrimps, Coastal waters, Isozyme, Inter population Intra population
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Study of Seafood Contamination through Micro Flora Analyses from The Digestive Tract of Shark Species Landed at Karachi Fish Harbor

Rabiya Nasir*, 1, Sadia Khalil2 Yasir Abbas2, Shahzad Ali2, Noor Us Saher*, 1
1Department of Microbioliogy, Federal Urdu Science University, Karachi
2Centre of Excellence in Marine Biology, University of Karachi, Karachi
*e-mail:  rabiya_zoologist@yahoo.com; noorusaher@yahoo.com

Abstract: The term “microflora” describes the minute creatures that live in a certain habitat, such as the surface of plants, soil, water, or the digestive tracts of animals. These species include bacteria, fungus, protests, and archaea. These microbes provide a variety of functions in their respective environments, including illness prevention, nutrient cycling, digestive assistance, and ecological balance maintenance. Microflora plays a crucial role in the digestion of complex foods, vitamin synthesis, and general health maintenance of animal digestive systems. A 22-shark species from eight different shark families most frequently found among the landings at Karachi Fish Harbor. In many places, sharks and skates are considered delicacies and can be consumed as food item. Sharks fish are high in protein and have an excellent nutritional value. We carried out this investigation to determine which bacterial colonies are found in the stomach of sharks. After undergoing all the microbiology protocol requirements, the gut samples of various species of sharks that land in Karachi Fish Harbor are aided in the laboratory and examined under a microscope to determine the presence of various bacteria therein. These bacteria were determined to be both gram-positive and gram-negative.
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Assessment of Antidepressant Potentials of Periploca aphylla Fractions

Umbreen Rashid*, 1,2,3, Muhammad Rashid Khan1, Shumaila Jan1, Hammad Ismail4, Bushra Mirza1
1Department of Biochemistry, Faculty of Biological Sciences, Quaid-
i-Azam University, Islamabad
2Department of Microbiology, Faculty of Biological Sciences, Quaid-i-Azam University, Islamabad
3Department of Life Sciences, Abasyn University, Islamabad
4Department of Biochemistry and Biotechnology, University of Gujrat, Gujrat
*e-mail: Umbreen.rashid@gmail.com

Abstract: Purpose: Depression is a condition in which a person experiences anxiety, loss of interest and appetite, lack of energy, sleep disturbances and suicidal thoughts. The main cause of depression is stress that is unavoidable in today’s world. Synthetic drugs available for the cure of anxiety and depression have several side effects while drugs obtained from natural sources seem to have fewer of them. Periploca aphylla belongs to the family Asclepiadoideae and is traditionally used in Pakistan as laxative, expectorant, diuretic and for wart removal. In this study, anti-depressant potential of different fractions of Periploca aphylla methanolic extract was studied using forced swim test. Methodology: The rats were split into five groups (n=3). Animals in the first group were taken as control. The rats in the second, third, fourth and fifth groups were administered with flouxetin HCl (10 mg/kg bw), ethyl acetate, butanol and aqueous extracts of Periploca aphylla (400 mg/kg bw) respectively. Results: Among all the fractions butanol fraction has shown antidepressant potential by reducing the immobility time 7.33 ± 2.18 as compared to control group 12 ± 2.0.  The ethyl acetate (13.66 ± 5.17) and aqueous fractions (19.33 ± 1.45) could not reduce the immobility time when compared with control rats. Conclusion: It can be inferred from these results that butanol fraction of Periploca aphylla possess antidepressant potential which can be further validated at higher doses. 

 Keywords: Periploca aphylla, anti-depressant, forced swim test, fluoxetine, asclepiadoideae 
[image: Free Line Designs Png, Download Free Line Designs Png png images, Free  ClipArts on Clipart Library]

ZOO-839
Ethnomedicinal Use of Wild Fauna by the Local Community of Chakwal

Ruth Zafar, Sana Ashraf*, Sunbal Khalil, Rabia Aslam, Saba Mulazim, Anum Gull
Department of Zoology, University of Lahore, Sargodha campus
*Department of Botany, University of Lahore, Sargodha campus
*e-mail: Sana.ashraf@sgd.uol.edu.pk

[bookmark: _147n2zr]Abstract: The research involved engaging with traditional healers, indigenous community members, and individuals knowledgeable about ethno medicine. A combination of survey-based methods and semi-structured interviews was used to gather comprehensive data. This approach facilitated an in-depth understanding of how traditional medicine is applied in this region. The findings highlighted that local communities in Chakawal utilize a remarkable variety of 67 animal species, including mollusks, reptiles, birds, insects, arachnids, and gastropods. Among these, mammals and birds were identified as the most commonly used animals. The animal parts employed in medicinal practices were diverse, encompassing meat, fats, skin, milk, horns, bones, and blood. Medicinal applications included both oral and topical methods, with raw preparations being particularly common. This suggests a preference for using unprocessed or minimally processed animal products in treatments. The range of conditions treated with these animal-derived medicines was broad, covering ailments such as typhoid, coughs, influenza, skin disorders, hemorrhoids, respiratory issues, and epilepsy. The study also identified 48 different animal families involved in traditional medicine, with Passer domestics (house sparrow) and Columba livia (rock pigeon) being the most frequently used species. This indicates a significant reliance on these birds in local medicinal practices. Overall, the study underscores a strong cultural inclination toward using organic, animal-based remedies in Chakawal, reflecting a broader preference for traditional methods that are perceived as safer and less likely to have side effects compared to synthetic alternatives.
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ZOO-707
Fungal Treatment of Paper and Pulp Industry Waste

Samina Qamer1, Muhammad Ishtiaq Ali 2, & Aneela Younas Malik 1*
1Rawalpindi Women University, Rawalpindi
2Qauid-i-Azam University, Islamabad
*e-mail: aneela_03@yahoo.com

Abstract: Black liquor, a byproduct of the pulping process, is a complex mixture that includes polysaccharides, lignin, cellulose, hemicellulose and many other recalcitrant compounds. If released untreated, it poses significant environmental risks to both aquatic ecosystem and human health due to its high pollution levels. Bioremediation offers ecofriendly solution for removing black liquor from the wastewater. Potential production of hydrolytic enzymes by filamentous fungi, Trichoderma was explored and screened for the treatment purpose. Degradability was measured in terms of color by Canadian Pulp and Paper Association (CPPA) standard method and lignin reduction by ultraviolet-visible spectrophotometry. Among the various strains tested, T. Virens showed the highest rates of decolorization and lignin reduction with values of 60.8% and 66.3% respectively. The Optimal conditions for treatment were found to include glucose and peptone as carbon and nitrogen sources, a temperature of 25˚C temperature, pH of 6 and incubation periods of 4-8 days. Post-optimization, the effluent’s color content decreases by 62.2% and lignin content by 75.3%. Further, the High-Performance Liquid Chromatographic analysis of control and treated samples revealed peak shifts compared to control indicating the lignin reduction by 75.71% and transformation of black liquor compounds. This optimized bioprocess significantly reduced the color, lignin and toxicity of the effluent and has the potential for industrial scale application to minimize the pollution load from paper and pulp industry, thereby enhancing environmental safety.
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ZOO-1316
Estimation of Population Density of Unique Migratory Bird Chlamydotis Undulata Macqueenii at Cholistan Desert, Punjab, Pakistan
Muhammad Zafran1*, Zaib-un-Nisa1, Zainab Shahid1, Hazrat Usman Sherani1
1 Department of Zoology, Government College University Faisalabad
*e-mail: muhammadzafran7463@gmail.com 
Abstract: The Houbara Bustard (Chlamydotis undulata macqueenii) has experienced significant population declines across its range, with estimates indicating a reduction of approximately 10% annually in regions of Pakistan, such as the Thal and Cholistan deserts of Punjab. This study was conducted in the Cholistan Desert (Bahawalpur, Bahawalnagar, and Rahim Yar Khan) from November 2023 to February 2024, with assessments randomly performed on a monthly basis and aimed to assess the current population status of Houbara Bustards in the Cholistan Desert. Transects of 10 km length and 500 m wide area were surveyed on vehicles across key habitats of the Cholistan desert. The survey method included on-site direct observations with the naked eye. Nikon’s black 10×50 Aculon A211 binoculars were also used to observe the houbara bustard. Indirect clues such as calls, footprints, droppings, and feeding signs were also considered. The maximum population density of houbara bustard at high density area was 2.03 = 588 individuals and at low density area was 0.1 = 2253 individuals in Cholistan. The total estimated population was 2841 individuals. Data was analyzed following Simple Strip and Probability methods. The study highlighted the continued decline of the Houbara Bustard in Cholistan and underscores the need for coordinated, long-term monitoring and conservation efforts across its range to address ongoing threats, including hunting, habitat loss, and environmental changes.

Keywords: population, biodiversity, Houbara bustard, Cholistan desert, Migratory bird
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ZOO-1354
Prevalence of Lumpy Skin Disease in District Torghar Pakistan

Jawad Khan*1, Kausar Saeed1, Shazia Shamas2, Lubna Khan1, Laila Siraj2
1Department of Zoology, University of Buner
2Department of Zoology, Rawalpindi Women University
*e-mail: jawad.buneri857@gmail.com, kausarsaeed@yahoo.com 
Abstract: Lumpy skin disease (LSD) is a highly contagious viral disease that primarily affects cattle, virus belonging to the family Poxviridae and genus Capripoxvirus, causing significant economic losses and posing a threat to food security. The present study aimed to determine the Prevalence of Lumpy Skin Disease in District Torghar, Khyber Pakhtunkhwa, Pakistan. It is located in an agricultural region. The data was collected through a questionnaire from farmers who have cows in their homes; the reported data varied in three different tehsils; Kandar, Judbah and Dour Maira. Data was collected from July 2022 to December 2022. The total number of reported cases from three selected tehsils were 2361, out of which 1942 were recovered. Out of three selected areas, the highest infection rate of the disease followed in tehsil Kandar with 897 cases (37.99%), in Judbah 853 cases (36.1%) and Dour Maira 611 (25.8%). The disease is characterized by widespread nodules on the skin and causes decreased milk production and lack of appetite, and animals show pharyngeal and nasal secretions, accompanied by secondary infection. It is transmitted by animals and spread by insect vectors, including biting flies, mosquitoes, and ticks. Antibiotics, antihistamines, analgesic-antipyretics, immunity boosters, and the management of wounds are the general lines of treatment. 

Keywords:  capripoxvirus, lumpy skin disease (LSD), lumpy skin disease virus (LSDV), cattle, Immunization, Vaccination, Nodules, Prevalence.
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ZOO-1322
Effect of Maternal Stress on the Development of Embryo in Humans

Tania Abroo1*, Shazia Shamas1*
1Department of Zoology, Rawalpindi Women University
*e-mail: taniaabroo@gmail.com, shazia.shamas@f.rwu.edu.pk 

Abstract: A survey-based study was conducted to become aware of the effects of stress on the developing embryo. Starting with an introduction to the effects of prenatal stress on maternal physiology and health, evidence for both direct and indirect effects of gestational age on pregnancy and development is presented in the context of human studies to know its effects on human embryo. This research shows that prenatal stress can have significant effects on developing human embryo, maternal health and human development across the lifespan. These effects may occur directly through the influence of prenatal stress-related physiological changes on the developing fetus, or indirectly through the effects of prenatal stress on maternal health and pregnancy outcome which, in turn, affect infant health and development. Clinical studies link pregnant women’s exposure to a range of traumatic, as well as chronic and common life stressors (i.e., bereavement and daily hassles), to significant alterations in fetal neurodevelopment, preterm birth and low birth weight.

Keywords: Prenatal stress, fetal development, maternal health, pregnancy outcomes, neurodevelopment
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ZOO-1061
Prevalence of Complete Molar Pregnancy and its Association with Hcg Hormone in District, Gujrat, Punjab, Pakistan

Zainab Afzal, Sadia Roshan*, Shazia Shamas*, Maham Asif, Gulnaz Amjad, Rabia Ansar,
Department of Zoology, University of Gujrat
Department of Zoology, Rawalpindi Women University
*e-mail:  sadia.roshan@uog.edu.pk, shazia.shamas@f.rwu.edu.pk

Abstract: Complete molar pregnancy (CMP), characterized by aberrant trophoblastic proliferation without fetal development, represents a rare yet clinically significant obstetric condition. Identifying potential influencing factors can aid in early detection and improved management strategies. This prospective cohort study aimed to investigate the prevalence of CMP and its association with human chorionic gonadotropin (hCG) levels among pregnant women in Gujrat, Punjab, Pakistan. Over a period of 7 months, blood samples were systematically collected from multiple hospitals in the region. Participants also completed questionnaires capturing demographics, pregnancy history (miscarriage history, family history of molar pregnancy), clinical features (uterine bleeding), and potential risk factors (environmental toxin exposure, stress conditions, chronic diseases). Statistical analyses employed chi-square tests, independent samples t-tests, correlation analysis, and logistic regression. Additionally, an ROC curve was generated to assess the discriminatory power of beta-hCG, ELISA and Age in predicting complete molar pregnancy.Among 1000 pregnancies analyzed, CMP was identified in 0.9% of cases, highlighting its infrequent occurrence but significant implications for maternal health. Correlation analysis revealed robust positive associations between CMP and elevated beta-hCG levels (r = 0.581, p < 0.001), advanced maternal age (r = 0.167, p < 0.05), and ELISA test results (r = 0.439, p < 0.001), underscoring these variables as predictive markers for CMP. Multiple regression analysis further validated the prognostic value of beta-hCG levels (β = 3.481E-6, p < 0.001), age (β = 0.003, p < 0.001), and ELISA test results (β = 0.056, p < 0.001) in identifying CMP, with the model explaining a substantial variance (R² = 0.652). Additionally, ROC curve analysis demonstrated strong discriminative ability for beta-hCG levels (AUC = 0.963), age (AUC = 0.887), and ELISA test results (AUC = 0.990) in distinguishing CMP from normal pregnancies. Environmental exposures, including toxins and lifestyle factors such as smoking and stress, were implicated in CMP risk. Furthermore, CMP correlated significantly with complications such as uterine bleeding, history of miscarriage, and concurrent preeclampsia and gestational diabetes, underscoring its complex clinical manifestations and maternal health implications. These findings contribute substantially to the understanding of CMP epidemiology and risk factors, emphasizing the critical role of early detection and comprehensive prenatal care. 

Keywords: complete molar pregnancy, hCG hormone, prevalence, epidemiology, diagnosis, management
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Anti-Asthmatic Impact of Bark of Cassia fistula in Asthmatic Mice

Suleman Hussain Shah1, Ghulam Murtaza1, Mubashar Hussain1
1Department of Zoology, University of Gujrat, Gujrat
*e-mail: shahsuleman773@gmail.com 

Abstract: Asthma is a respiratory disease characterized by muscle tightness and inflammation around the trachea. Drugs are used to treat asthma, however they may have side effects. In this study, we aimed to explore the impact of plant extract on asthma. The plant extract was taken from the bark of Cassia fistula and was applied on ovalbumin-induced asthmatic mice (Mus musculus). C. Fistula at different concentrations (10mg/ml, 15mg/ml, 20mg/ml) significantly reduced asthmatic symptoms. Liver function tests (LFT) showed restored values of liver enzymes and total proteins in extracts-treated asthmatic mice. CBC, ELISA, and real-time RT-PCR analyses demonstrated restored values of WBCs, cytokines, and interleukin mRNAs (IL-4, IL-5, IL-10, IL-13, and IL-17A), respectively, in extracts-treated asthmatic mice. Histological analysis revealed that airways constrictions were reduced in all treated groups except asthmatic control. In conclusion, C. Fistula has shown a potential to reduce asthmatic symptoms in asthmatic mice.

Keywords: Asthma, cassia fistula, plant extract, anti-asthmatic activity, ovalbumin-induced asthma
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ZOO-838
Use of Animal Products for The Cure of Diseases in the Area of Chenab

Rabia Shahid & Sana Ashraf*
Department of Zoology, University of Lahore, Sargodha campus
*e-mail:  sanaashrafdr@gmail.com

Abstract: Local communities have long depended on animals and plants and their mixture recipes for traditional healing methods to treat a wide range of diseases. This study sought to systematically document these traditional practices, specifically focusing on the recipes and methods used by local healers in the vicinity of Chenab riverine area. The study explores the local ethnobiological practices. The research included 100 individuals from the surrounding regions of Chenab River. This study systematically documented these traditional practices, focusing on the recipes and methods used by local healers. Fifty-one animal species, including mammals (12), birds (21), arthropods (5), reptiles (1), fish (10), and annelids (2) were used as a medicinal treatment. Capra hircus had the highest citation frequency and fidelity levels, while Apis cerana and Phasianus colchicus also showed 100% fidelity level.

Keywords:  Ethno-zoology, traditional knowledge, medicinal use
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ZOO-1051
Population Estimation of Hyaena Hyaena in Drazinda Region of Dera Ismail Khan, KPK
Hazrat Usman Sherani1 and Zaib-un-Nisa1*
1 Department of Zoology, Government College University Faisalabad
*e-mail: zaibresearcher@gmail.com 

Abstract: The striped hyena (Hyaena hyaena) is a near threatened large carnivore having a wider distribution range than other hyenas. The species has experienced extreme population fluctuations owing to poisoning campaigns during few decades. However, very little information is available about its status and ecology. The aim of this study to estimate the population density and the current status of striped hyenas in the mountainous region of Drazinda, Dera Ismail Khan KPK. The density of striped hyenas has been assessed through individual identification using a photographic capture recapture, GIS (Geographic Information System) and GPS (Global Positioning System) capturing framework. This is first clear count status of  striped hyena from above mentioned areas of KPK.

Keywords:  Population, Biodiversity, Carnivore, Hyena, Mammal.
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ZOO-1197
The Impact of Microplastics on the Quality of Sea Food, with Reference to Edible Crab found along Pakistan’s Coast

Dur e Shahwar1 & Noor us Saher1*
*Centre of Excellence in Marine Biology University of Karachi
*e-mail:  noorusaher@yahoo.com
Abstract: Microplastics are artificial pollutants that have a diameter of less than 5 mm and can be found widely in different forms. The detrimental effects of microplastic contamination are being seen all around the world because microplastics are so common in the marine environment. The goal of this study was to ascertain whether the tissue of the two species of portunid crabs (Portunas pelagicus and Scylla serrata) found along the Pakistani coast between December 2021 and June 2022 included microplastic contamination. Numerous microplastics were found in the tissue of these commercially important crustaceans, which poses a serious risk to human health and could have negative financial effects. For Pakistan’s coastal communities, crabs are an essential resource since they play a major role in local livelihoods and the country’s economy through fisheries. Crab tissue is contaminated with microplastic, endangering human health, because these crabs are eaten locally and transported all over the world. Humans may be able to absorb microplastics via seafood, which could have a negative impact on public health expenses, productivity, and the local economy of coastal towns. Thus, in order to safeguard Pakistan’s economy, it is imperative that the microplastic pollution in the crab tissue be addressed. To lessen the financial impacts of microplastic pollution, policy measures including enhanced waste management procedures and plastic pollution laws are required. In the present study the variable (beads, threads, fragments and films) forms of microplastic were identified from the gills, and gut of these two-crab species. The number of micro plastics that enter marine environments can also be reduced with the help of public awareness campaigns about the importance of using less plastic and disposing of it appropriately. 

Keywords: Microplastics, sea food, Scylla serrata, economics 
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ZOO-1149
Prevalence of Diabetic Foot Ulcers (DFUS) in Diabetic Patients of Nausharo Feroze Sindh

Fahmida Channa
Sindh college education (G.G.D.C. Moro) 
e-mail: fahmidachanna1056@gmail.com   
                                  
Abstract: microvascular diabetes mellitus (DM)-related lesions known as diabetic foot ulcers (DFUs) are caused by a number of predisposing factors, including peripheral arterial disease (PAD), bone abnormalities (BA), and diabetic neuropathy (DN). If left untreated, these conditions can worsen and result in lower limb amputation (LLA). According to reports, 15-20% of patients with diabetes mellitus (DM) may eventually develop foot ulcers. DM is the primary cause of lower limb amputations (LLA) globally. By examining patients with type 2 diabetes (T2D), DFUs are seen in patients with type 1 diabetes (T1D). Low body mass index (BMI), a long history of diabetes (DM), particularly in elderly people, diabetic retinopathy (DR), or systemic arterial hypertension all put a patient at higher risk for developing diabetic foot ulcers (DFU in addition to smoking history. More than half of the population suffers from diabetic foot ulcers (DFU), one of the most serious complication of DM.The aim of this research was to assess the prevalence of diabetic foot ulcers (DFUs) and its risk factors in patients of District Nausharo Feroze. To evaluate severity of DFU and its impact on quality of life (QOL). To assess the frequency of clinical manifestation of DFU Patients.Of the total 250 diabetic patients, 180 (72%) had type 2 diabetes mellitus (T2DM) and 70 (28%) were Type 1 diabetes mellitus (T1DM) patients.The sample consisted of 150 (60%) male and 100 (40%) female patients with diabetes mellitus (DM). 60% of patients had diabetic neuropathy (DN) most of which was peripheral Diabetic neuropathy. The age group of most of the sampled patients is older, and the duration of diabetes (DM) was 15-25years. The prevalence of diabetic foot ulcers (DFUs) was 65%, lower limb amputation 35%. Our findings indicated the high prevalence of DFU in males as compared to females. DFU seems to more prevalent in T2DM patients. Ulceration was mostly related to male gender, neuropathy and chronic duration of diabetes (DM).

Keywords: Prevalence, diabetic foot ulcer, patients, naushro froze
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ZOO-1201
Spatial Size Distribution and Competition for Resource Sharing in Five Species of Hermit Crabs Found Along the Coast of Pakistan

Altaf Hussain Narejo1 & Noor Us Saher1*
1Centre of Excellence in Marine Biology, University of Karachi, Karachi
*e-mail:   noorusaher@yahoo.com

Abstract: Hermit crabs are a diversified and ecologically significant species that are widely distributed in intertidal and sublittoral habitats. They are members of the order Decapoda and infraclass Anomura.  It has a delicate posterior abdomen as their rear abdomens are not calcified, amourans hide out in empty gastropod shells or other hard objects. The Diogenidae and Paguridae are the two primary families into which these crabs fall. Compared to their right-handed counterparts, the left-handed hermit crabs (Diogenids) are more varied (Pagurids). The focus of the current research is the hermit crab and how morphometric features relate to host shell-specificity, competition, and resource distribution. The investigation was carried out in the mangrove swamps, sands, rocks, and intertidal pools of three distinct coastal regimes—the muddy, sandy, and rocky—between April 2016 and November 2019. In rocky habitats, the mean relative abundance of hermit crabs is highest (2.38%) with a confidence interval of 0.63-4.12%, while on sandy coastlines, it is lowest (1.38%) with a confidence interval of 0.98-2.69%.The current study shows that there is a considerable range of hermit crab populations along Pakistan’s coast, and different species have different preferences for rocky, sandy, and muddy environments. These crabs’ preferred habitats are the intertidal and sublittoral zones, which are distinguished by a variety of rich and varied shell availability. 

Keywords: Gastropoda, Diogenidae, Paguridae, Hermit crab, intertidal
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ZOO-1105
Screening Viral Infections, Associated Risk Factors among Prisoners, Central Jail South Punjab

Muhammad Suliman Tahir *1, Umbreen Rashid 1*, Wajid Khursheed 2*, Mujeeb Ul Naeem 1
1Abasyn University Islamabad Campus
2Quaid e Azam Medical College, Bahawalpur
*e-mail: umbreen.rashid@gmail.com; sulimantahirfazalhussain@gmail.com; mujeebulnaeem@gmail.com

Abstract: Background: Prisoners engage in a variety of risky activities, and have the potential to spread HIV, HBV & HCV due to poor general hygienic conditions, overcrowding, inadequate medical care services, smoking, shaving, and in turn, infection expansion. Some risk factors for infectious diseases include shaving supplies that could provide a vehicle for the spread of HIV, hepatitis B, and c viruses. The study goal was to examine, the screening of viral infections in prisoners using an advanced utenb-chromatographic method and positive cases using the advanced ELISA method. WHO recognizes the significance of viral infections in Asia including Southern Punjab, Pakistan. Methodology: This study was conducted in the central jail of South Punjab District Bahawalpur, in collaboration with the Health Department and the Punjab AIDs Control Program (PACP). Immunochromatographic techniques with WHO-recommended advanced rapid diagnostic kits were used for the initial testing of jail inmates. Positive cases of HIV, Hep. B & C were confirmed by the Elisa Method. Results: The study involved 150 prisoners, of whom 25 were found to be positive for HIV, Hep. B and C with 02%, 04%, and 10.67% respectively. Risk factors were assessed through a structured questionnaire. Rapid diagnostic testing revealed 25 positive cases in inmates with 16 prisoners positive for Hepatitis C virus at 10.67%, 03 inmates found as HIV positive at 02%, and 06 prisoners found for Hep. B positive with a ratio of 04%. Elisa’s test confirmed positive cases, with 16.67% of the total percentage. A questionnaire was conducted to understand the different routes of viral infection transmission. It also represented 2%, 4.67% & 1.33% (HBV Positive, HCV Positive & HIV Positive) respectively for Injection Drug abusers. The study found that the highest values of Hep. C & B and HIV intravenous drug users in jail with a ratio of 4.67%, 02%, and 1.33% respectively. Conclusion: The significant incidences of viral illnesses among jail inmates brought into being in this research can serve as a National Alarm regarding Compulsory-focused, successful prison initiatives.

Keywords: Screening of viral infections, prisoners, ELISA, hepatitis B, hepatitis C, HIV, Central Jail of South Punjab, Pakistan
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ZOO-1071
Study of Elletaria Cardamom on Hematological Parameters, Hormonal Changes and Sperm Count of the White Male Rabbits (Oryctolagus cuniculus)
Gulnaz Amjad1, Sadia Roshan1*, Shazia Shamas1*, Rabia Ansar1, Zainab Afzal1, Maham Asif1
1Department of Zoology, University of Gujrat
*e-mail: sadia.roshan@uog.edu.pk; shazia.shamas@f.rwu.edu.pk 

Abstract: Generally, a variety of the diseases has been cured by the use of herbal plants like Elettaria cardamom. So, therefore effect of Elettaria cardamom extract to minimize the infertility rate in male rabbits was investigated. The purpose of the current investigation was to ascertain the impact of E. Cardamom extract on hormonal changes, hematological parameters and total sperm count of male rabbits. In this perspective four groups of 40 white male rabbits were created namely A, B, C and D and in each group 10 rabbits were placed. Group A, B and C were treated with three different concentrations of ECE 3ml, 2ml and 1ml respectively, according to their body weight for 45 days. Group D was given with basal diet this was our controlled group. Blood samples were obtained to investigate the hormonal concentration, and hematological parameters. Sperm count test was also performed at 15th, 30th and 45th day of the experiment. Findings indicated that the amount of testosterone and total sperm count was considerably higher in the group A as compared to all the other groups and control group. Cardamom Extract also had significant effect on level of Luteinizing hormone. ECE treated groups had significant effects on hematological parameters, specifically erythrocyte count, hematocrit, and hemoglobin concentration were increased considerably (p < 0.05) as compared to controlled groups. Then we have concluded, that ECE improves hematological parameters and it has stimulating effect on the testosterone level and sperm count and it also maintain the level of LH hence reduce infertility chances.

Keywords: Elettaria Cardamom Extract, ECE, LH, Testosterone, Sperm Count
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Prevalence of Endoparasites in Antelopes from Selected Parks in Lahore Punjab, Pakistan
Maria Faiz 1, Shamaila Irum 1*, Sadia Roshan1, Shazia Shamas2 & Rida 1
1Department of Zoology, University of Gujrat
2 Rawalpindi Women University
*e-mail: shamaila.irum@gmail.com

Abstract: Present study investigated the frequency and types of gastrointestinal parasites (GI) in species of antelopes from chosen reserves in Punjab, Pakistan. 110 recently expelled fecal samples were gathered scrutinized using both the flotation and sedimentation techniques. Out of the three species, examination of the fecal samples for parasite eggs and cysts showed a high parasite load of several species of GI parasites. The results pointed to the fact that burden of parasite was dependent on factors including age, gender and the seasons. 77.25% of the samples had parasite prevalence, according to microscopic analysis. The majority of antelopes were afflicted with either protozoans or helminthes parasites, or both. Parasitic infections’ prevalence in Hog Deer was the highest. Analyses were performed according to age and season, and it was observed lower aged deer were most susceptible to infections and seasonal effects showed increased parasite loads during certain time of the year because of the environmental conditions that favors growth and multiplications of parasites. Therefore, the result of the study was useful in recommending wildlife management and conservation policies to improve the health and sustainability of antelope populations thus helping to maintain balance in ecosystems.
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ZOO-831
Notes on Species of the Genus Cercophorus Chevrolat, 1880 (Coleoptera: Curculionidae: Entiminae) of Pakistan: Effect of Habitat and Climatic Changes
Nadia Fatima *, Zubair Ahmed & Haseeb Ahmed Lalika 
1Federal Urdu University of Arts, Sciences & Technology, Karachi
2Islamia University Bahawalpur
3Rawalpindi Women University, 6road, Satellite Town, Rawalpindi
*e-mail:  nadiafatima.ku@gmail.com

Abstract: Two specimens of the genus Cercophorus Chevrolat herein described. The climatic and geographic scales reveal with their habitus structure; one specimen from desert of Sindh province while another specimen from Lakki Marwat, KPK province. Both provinces inversely climate with geographical scales which affect not only superficially but also make difference the male genitalia which discussed and illustrated.

Keywords: Coleoptera, Curculionidae, Entiminae, geographical scales, Cercophorus species, Pakistan.
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ZOO-1034
Advancements in Integrated Pest Management: Integrating Biological Control, Chemical Applications, and Cultural Practices for Sustainable Cotton Yield Enhancement

Qasim Ali Hashmi2, Iram Asad1*, Maryum Daman3, Arooj Fatima1, Memoona Kawal1
1University of Gujrat, Gujrat
2Department of Agronomy, University of Agriculture Faisalabad, Faisalabad
3Government graduate college, Jhelum
*e-mail: eruasad0885@gmail.com

Abstract: Integrated Pest Management (IPM) has evolved significantly, integrating advanced biological controls and data-driven techniques to enhance sustainable crop protection. Cotton (Gossypium hirsutum) production is threatened by cotton bollworm (Helicoverpa armigera) and its infestations require efficient control measures. The purpose of this study was to assess the efficiency of Chrysoperla carnea biological control, Emamectin Benzoate and Lambda-Cyhalothrin chemical control, and pheromone traps cultural control, on pest and seed cotton yield. The experiment was laid down in randomized complete block design (RCBD) with an untreated control and four treatments replicated four times at Agronomy Farm, University of Agriculture, Faisalabad. It has also been established that the chemical control was effective since pest density was mainly reduced to 3 larvae per 10 plants and boll damage to 5.30% with the highest seed cotton yield of 3492.5 kg/ha recorded. Biological control gave a yield of (3212.5kg/ha) whereas cultural control an avg of 2805.0 kg/ha. The untreated control had the highest pest density of 14.75 larvae per 10 plants and the least yield of 2017.5 kg/ha. Significant negative relationship between the pest density and seed cotton yield was Observed (r = 0.98) highlighting the significance of pest management. In conclusion, it is possible to suppose that the chemical control showed better results compared with other ways in getting rid of pests and increasing yield. But, biological and cultural controls seem to provide more realistic solutions to it. Implementing all these methods into a single IPM strategy can perhaps, help bring down chemical use even as output is sustained. Future research should therefore be directed towards continuous enhancement of the strategies of IPM to meet long-term goals that will not harm the environment.

Keywords: biological control, bollworm, chemical control, cotton, butenber control, sustainable agriculture 
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ZOO-1032
Effect of Glyphosate Exposure on Liver and Kidney Functions in Gallus Gallus domesticus

Fareeha Ambreen1*, Aqeel Nazir2, Hamna Javaid2, Momina Imran2
1Department of Zoology, Rawalpindi Women University, Rawalpindi
2University of Central Punjab, Quaid Campus, Rawalpindi
*e-mail: fareeha.ambreen@f.rwu.edu.pk

Abstract: The aim of the current study was to analyze the effect of herbicide (41% of glyphosate isopropylamine: IPA) exposure on liver and kidney functions in broiler chicken (Gallus gallus domesticus).  One day old broiler chicks were maintained under controlled conditions. After two weeks they were divided into two groups: control and glyphosate exposed group for four weeks. Blood was taken after 2 weeks and six weeks of exposure respectively. Serum was used for analyses including liver function tests (ALT, ALP, Bilirubin) and renal function tests (creatinine, uric acid) using commercially available kits. In addition, total blood counts were done with whole blood. Student T-test was applied using SPSS version (21.0) to carry out statistical analyses.On week 6 of treatment, serum ALP levels in treated animals were significantly high compared to controls (p< 0.08). Serum ALP levels in treated animals were significantly high compared to the controls (p< 0.035). No significant difference was observed in the renal function tests and blood counts after the exposure to glyphosate between the glyphosate treated and control group. Glyphosate exposure to the broiler chicken can cause damage to the liver functions and if consumed can be transported to the humans indirectly leading to pathologies.

Keywords: glyphosate, chicken, RFTS, LFTs
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BOT-1371
Effects of Industrial and Household Effluents on Morphological, Physiological, Phytochemical and Antioxidant Traits of Selected Plant Species of Brassicaceae Family

Nayab Zaheer1, Mehmooda Munazir1*, Ammara Zafar1*, Naima Shahzadi1, Amina Kanwal1, Muhammad Farhan2, Rehana Badar3, Zonaira Qaiser1, Mubashrah Munir4
1Department of Botany, Government College Women University Sialkot.
2Department of Sustainable Development Study Center, Government College University, Lahore.
3Department of Biological Science, Superior University. Lahore.
4Department of Biological Sciences, University of Veterinary and Animal Sciences, Lahore
*e-mail:ammara.zafar646@gmil.com; mehmooda.munazir@gcwus.edu.pk

Abstract: Since the dawn of human civilization, man has been consuming plants for comestible and medicinal purposes. Human beings have been facing many problems for their survival on this planet. One of the most disastrous ones is pollution. Human population is increasing on alarming rate which imposes great stress on farmers to produce more and more quantity of food. On the other hand, natural resources are running short, hence local farmers or vegetable growers are usually found growing the plants with waste waters. The current research work was aimed at evaluation of the effect of waste water on plant growth and medicinal value. For this purpose, morphological, physiological, phytochemical and antioxidant attributes of selected plant species i.e. Brassica campestris and B.oleraceae were recorded before and after application of domestic and industrial effluents. All plant species were irrigated for six weeks at regular time intervals. At the end, the data for all selected parameters was recorded. It was observed that the plants irrigated with clean water grew well as compared with the plants irrigated with waste water. The antioxidant activity of control groups was higher. The phytochemical analysis showed that saponins were not present in any of the plant samples while flavonoids, phenols and tannins were present in all samples. The findings of this study are expected to help researchers to understand the impacts of waste water on the medicinal and nutritional value of plants. In addition, it might help us find alternate ways to grow economically important plants and to realize the importance of natural resources in human life.
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Physiological Response of Wheat to Moringa Seed Extract and Salicylic Acid Under Various Chromium Stress Constrains
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Abstract:  Pollution caused by heavy metals is of worldwide nature. Chromium is an important environmental contaminant. It is released into the groundwater and soil as it is used in industries and tanneries. It is considered due to its toxicity and it is highly mobile. The most important staple food across the globe is wheat. It is the vital source of food in Pakistan.  Rising population is a main constrain on natural resources that are limited. The research was done using pots, in field area of University of Gujrat, Pakistan. Salicylic acid seed (SA) priming and extract of moringa seed (MSE) exogenously was used to study the harmful affects of chromium on wheat (Triticum aestivum L.) variety Sehar-06 and variety Johar-16. The finding signifies the two years data (2021 and 2022) of wheat. Chromium has negative effects on physiological parameters measured by IRGA, (a) Photosynthesis rate (b), stomatal conductance (c), transpiration rate and WUE. The data was obtained on the leaves in wheat exposed to different levels of chromium and various treatments. It was established that (0.5, 0.75mM) chromium treatment decreased photosynthetic rate, , 0.5 mM level of chromium stress may be overcome by foliar treatment of MSE (3%) as well as SA (3mM) to create tolerance in wheat plant. Decreased photosynthetic rate (55.62%, 59.92%) in Sehar-06 and (52.38%, 53.04%) in Johar-16 were noted at highly stressed plants at both years. Declined transpiration rate (49.08%) in Sehar-06 and (46.86%) in Johar-16 with respect to negative control were noted at highly stressed plants at both years. While the 0.5 mM chromium stress was minimized by exogenous application, which also enhanced the rate of transpiration. Maximum enhancement (56.99 % and 53.64 %) in stomatal conductance was detected in foliar spray of moringa seed extract as well as seed priming of salicylic acid of Sehar-06 and Johar-16 respectively in 0.5 mM Cr stress.
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Ethnobotanical Study of Important Medicinal Plants from Jand, District Attock, Pakistan
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1Rawalpindi Women University, Rawalpindi
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Abstract: A variety of traditional medicinal plants has been widely used by different indigenous people in Pakistan for many human and livestock ailments. This study documented 50 medicinal plants from 27 families, used for various medicinal purposes in the Jand District. The data was collected through field research, interviews with local healers and from previous literature reviews. The analysis showed that the most frequently treated diseases were digestive disorders, respiratory problems and skin diseases. Out of these 50 plants, 12 species (24%) were used against digestive ailments, 11 species (22%) were used against respiratory problems, and 10 species (20%) were used to treat skin diseases. From the result, it recorded that herbs constituted the highest proportion (58%) of the medicinal plants, followed by shrubs (14%), trees (28%) and climbers 2%. This study also highlighted that leaves were the most frequently used plant parts (58%), followed by the whole plant (22%), seeds (16%), and fruits (14%). In addition, the study identified Poa annua and Cousinia prolifera as important species in the treatment of respiratory problems and inflammation. This diversity highlights the region's rich botanical knowledge and the critical role herbal medicines play in maintaining community health. This result of this study will contribute to the preservation of traditional knowledge and promotes the potential of ethnobotanical resources in the development of sustainable health solutions in future. 
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Abstract: In Pakistan, the most significant issue of wastewater is presence of heavy metals in large amount, particularly the high toxicity of copper (Cu), is a growing concern. Copper is a common pollutant in wastewater of Gujrat, Pakistan, comes from electrical and industrial discharge. This causes significant environmental and health risks due to its persistence and toxicity. Biochar derived from the pyrolysis of organic matter, has emerged as an effective remediation method with active carbon sites that facilitate the adsorption of metal ions. This study investigates the use of rice straw biochar and silver nanoparticle-activated biochar for the remediation of Cu-contaminated wastewater due to their potential as an ecofriendly and cost-effective adsorbent. FTIR analysis indicated an increase in presence of –OH functional groups on the silver nanoparticles activated biochar surface, enhancing Cu adsorption capacity. Batch adsorption experiments were conducted using synthetic Cu solutions by making stock solution of copper sulphate pentahydrate, considering variables such as different pH values (3.5,4.5,5.5,6.5), initial concentrations (25 mg/L,50 mg/L,100 mg/L,200 mg/L,300 mg/L), and contact time (1 h,2 h,4 h, 8 h, 16 h, 32 h) and results demonstrated high Cu removal for activated rice straw biochar (77.23 %) compared to normal rice straw biochar (53.31 %) at pH 6.5. Langmuir isotherm model was the best fit described the Cu adsorption onto both biochars (R2 >0.97). Whereas, for adsorption kinetics, pseudo-First order was the best fitting (R2 > 0.97). Cu adsorption from wastewater reached 99.97 % for activated rice straw biochar and 88.72 % for normal rice straw biochar. Column scale study also proved the higher Cu adsorption on activated rice straw biochar than normal rice straw biochar. Our results proved higher efficiency of activated rice straw biochar for Cu adsorption, which can be good for remediation of wastewater in future. 

 Key Words: waste water, silver nanoparticles, FTIR, Cu toxicity, batch adsorption experiment 
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Bio-assisted Synthesis, Characterization and Selected Biological Activities of Silver Nano Particles using Argyrolobium roseum
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Abstract: Recently, it has been shown that the green synthesis of metallic nanoparticles (NPs) has enormous implications in many industries because of their low cost, ease of synthesis, and environmental friendliness. This article describes a straightforward and environmentally safe process for producing silver nanoparticles (Ag-NPs) by employing an aqueous leaf extract from Argyrolobium roseum (Cambess.)Jaub. & Spach (A. roseum) as a bioreductant. For the purpose of analyzing the biosynthesized AgNPs, a variety of characterisation techniques were used, including FTIR, X-ray powder difraction (XRD), scanning electron microscopy (SEM) and ultraviolet-visible absorption (UV-Vis) spectroscopy. UV- visible spectrum exhibited a sharp absorption peak at 450nm while XRD analysis showed the crystalline nature of Ag-NPs and FTIR analysis showed C-H, C≡C, C=O, C=C, NO2, C-F and C-I bonds demonstrating the active participation of these functional groups in reduction of Ag+ into Ag-NPs. Data from scanning electron microscopy (SEM) showed that the biosynthesized Ag-NPs had a spherical form. Ag-NPs proved to be effective against all bacterial strains at concentration of 1000µg/ml. The maximum antibacterial potential of AR-AgNPs was recorded against gram-positive bacteria Bacillus subtilis (9.6mm±0.5) and minimum against Klebsiella pneumoniae (7.6mm±0.5). At 100µg/ml, the highest antioxidant activity (89%) was recorded, it was dose dependent as the activity increased with an increase in Ag-NPs concentration. Ag-NPs were significantly boosted wheat seed germination and growth capacity. In contrast to the control, significant effects were noted at 200 and 300 ppm. Overall concentrations of Ag-NPs were found anti-bacterial, anti-oxidant and growth promoting agents for wheat seeds. 

Keywords: A. roseum, green synthesis, silver nanoparticles, antioxidant activity, antibacterial activity, nano seed priming
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Abstract: The current study aimed to report eco-friendly production of iron oxide nanoparticles (IONPs) using Rhamnus virgata fruits extract as a potent reducing and stabilizing agent. Moreover, characterization of the obtained RV-IONPs was undertaken using UV, FT-IR, XRD, DLS, SEM, and EDX to investigate the morphology, size and elemental composition. The size of the IONPs was found to be ~24 nm with a spherical shape and an almost uniform distribution. Furthermore, in vitro studies revealed potential biological applications. The IONPs exhibited efficient DPPH free radical scavenging potential (83%), reducing power (69%) and total antioxidant capacity (81%) illustrating strong antioxidant power. Furthermore, antibacterial and antifungal potentials were evaluated using the disc diffusion assay against selected bacterial and fungal strains and minimum inhibitory concentration (MIC) values were also determined. Biofabricated IONPs showed excellent antibacterial and antifungal activities. A brine shrimp cytotoxicity assay was exploited to measure the cytotoxicity potential (LC50: 9.24 μg/mL). Overall, the current study demonstrated that IONPs based Rhamnus virgata fruits are cost-effective and straightforward alternative to conventional methods of iron oxide nanoparticle synthesis. Furthermore, the obtained RV-IONPs revealed significant bioactivities, making them promising candidates for different applications in medicine and related areas.

Keywords: Rhamnus virgata fruits, iron oxide nanoparticles; cytotoxicity, anticancer, antioxidant assay
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The Phenetic and Phylogenetic Study of Genus Morus
Reveals A New Species from Pakistan
Hafeeza Amna Saleem
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Abstract: Morus is a multipurpose plant genus. It is playing a significant role in improving the economy, used for the formation of many important medicines. For the correct and appropriate use of its medicinal benefits, it is indispensable to understand its taxonomic and phylogenetic position. Its taxonomic status always remains complex and disputed. A very little research work has been done on its taxonomic and phylogenetic identification. Many species are still wrongly identified create problems in any new or existing species identification. Up till now, merely four species have been documented on the basis of their morphological features. In this research work, one new species of Morus have been reported based on morphological and phylogenetic approaches. It is first detailed study on the phylogenetic analysis of Morus acuminatus nom. prov. from Pakistan. Complete morphological and phylogenetic analysis based on SSU, ITS & LSU region has been illustrated and described. 

Keywords: mulberry, identification, phylogenetic, new species
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Study of Ethnobotanical Flora and Medicinal Plants of District Mandi Bahauddin
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Abstract: diseases within local communities across various countries. They also constitute the raw ingredient for the pharmaceutical industry. This study was conducted during year 2020-2021 to gather the native indigenous knowledge about therapeutic uses of medicinal plants in Mandi Bahauddin, District Gujrat, Punjab, Pakistan. Ethnomedicinal information was collected using surveys and personal interviews with local inhabitants, involving 30 males and 20 females across a wide range of age groups ranging from 25 to 80 years. The participants also included traditional practitioners of herbal medicines, known as ‘tabibs’ and ‘hakims. Household and market surveys were conducted in the rural areas of Mandi Bahauddin, Phalia and Malikwal for collection of socioeconomic and ethnic information of different plant species. Plant specimens underwent pressing, drying, and mounting onto herbarium sheets. The identification process was conducted for all gathered samples. In this research study, documentation was carried out for 50 plant species distributed across 27 families. These species arranged with scientific names, common names, family names, plant part used and ethnopharmacological applications. There were 20- herbs, 13- shrubs and 18 tree species documented on the basis of their importance and medicinal uses. Frequently utilized plant components included were fruits, leaves, roots, barks, seeds, and sometimes whole plant. There was a total of 50 plants out of which 20 plants were used through the preparation of decoction, 17 plants in the powder form and 10 plants used through infusion. 80% plants used to cure cough, asthma, fever, influenza, diabetes and liver diseases. 60% plants used to cure digestive diseases, diarrhea, cancer, inflammation, stomachache and dysentery. About 30% plants used to cure cardiovascular diseases and ulcers. The purpose of this study is to recognize wild plants gathered for medicinal purposes by the local residents of Mandi Bahauddin and to document the common names and therapeutic uses associated with these plants.

Keywords: ethnobotanical flora, ethnopharmacological applications, Mandi Bahauddin, herbarium sheets, anticancer
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Abstract: This study investigates the ethnobotany and floral diversity of medicinal plants in the Sudhnuti District of Azad Jammu and Kashmir (AJK), Pakistan. AJK, located between 34°22′25″ N latitude and 73°28′14″ E longitude, is rich in plant diversity due to its varied geographical zones, including hilly, mountainous regions and fertile plains. The population of AJK, around 4 million, largely relies on traditional medicine for healthcare, with up to 80% of the population using herbal remedies. The study focuses on documenting traditional knowledge related to medicinal plants, particularly in the Sudhnuti District, where traditional healers (hakims and vaidhs) play a crucial role in preserving and practicing ethno botanical knowledge. Despite the region's rich plant diversity, factors such as overgrazing, deforestation, and the erosion of traditional knowledge threaten the survival of these medicinal plants. The research highlights the need for conservation efforts and the importance of raising awareness about the value of these plants. The study also aims to identify novel plant uses, analyze ethno botanical data through quantitative indices, and contribute to the preservation of the region's ethno botanical heritage.

Keywords: Ethnobotany, sadhunti, traditional medicines, flora, AJK
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In Silico Vaccine Design for Yersinia enterocolitica: A Comprehensive Approach to Enhanced Immunogenicity, Efficacy and Protection
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Abstract: Yersinia enterocolitica, a foodborne pathogen, has emerged as a significant public health concern due to its increased prevalence and multidrug resistance. This study employed reverse vaccinology to identify novel vaccine candidates against Y. enterocolitica through comprehensive in silico analyses. The core genome's conserved protein translocase subunit SecY was selected as the target, and potential B-cell, MHC class I, and MHC class II epitopes were mapped. 3 B-cell epitopes, 3 MHCI and 11 MHCII epitopes were acquired. A multi-epitope vaccine construct was designed by incorporating the identified epitopes, TLR4 Agonist was used as adjuvants to enhance the immunogenic response. EAAAK, CPGPG and AYY linkers were used to form a vaccine construct, followed by extensive computational evaluations. The vaccine exhibited desirable physicochemical properties, stable secondary and tertiary structures as evaluated by PDBSum and trRosetta. Moreover, favorable interactions with the human Toll-like receptor 4 (TLR4) was observed by ClusPro. Population coverage analysis estimated the vaccine's applicability across 99.74% in diverse populations. In addition, molecular dynamics simulations and normal mode analysis confirmed the vaccine's structural stability and dynamics in a simulated biological environment. Furthermore, codon optimization and in silico cloning facilitated the evaluation of the vaccine's expression potential in E. coli and pET-28a was used a recombinant plasmid. This study provides a promising foundation for the development of an efficacious vaccine against Y. enterocolitica infections.

Keywords: Yersinia enterocolitica, reverse vaccinology, in silico analysis, multi-epitope vaccine, molecular docking, yersiniosis, multi-drug resistance
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Abstract: Silver oxide nanoparticles (NPs) has received specific attention of scientific community due to their fascinating properties; small size, high surface area, shape and high surface energy. Herein, a nontoxic, eco-friendly, cost-efficient and green chemistry method has been established for the synthesis of silver oxide nanoparticles (AgONPs) using aqueous plant extract of Ziziphus spina-christi fruits. The fabrication of green AgONPs was determined by shift in the color of the reaction mixture from greenish brown to reddish brown. Different other physicochemical properties of AgONPs were studied using different analytical characterization tools (UV-Vis spectroscopy, SEM, FT-IR, DLS, EDX and XRD) to determine phase purity, morphology, crystalline nature and involvement of different functional groups. The Scherrer equation determined an average crystallite size of about 33 nm. FT-IR analysis revealed the presence of different functional groups involved in synthesis, capping and stabilizing of bio-inspired AgONPs. Antibacterial and antifungal potentials were evaluated using different concentrations of 1000–31 μg/mL which has revealed significant results. Moreover, cytotoxicity potential was examined using brine shrimp’s cytotoxicity assay with IC50: 37 µg/mL. Radical scavenging DPPH assay (87%) was determined to assess the antioxidant potential of AgONPs. On the whole, AgONPs may be desirable and have shown potential in vitro biological activities, which calls for more in vivo research using a variety of animal models in order to identify possible leads for novel therapeutics for a variety of chronic diseases.

Keywords: Rhamnus virgata fruits, iron oxide nanoparticles; cytotoxicity, anticancer, antioxidant assay
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Abstract: Silver oxide nanoparticles (NPs) has received specific attention of scientific community due to their fascinating properties; small size, high surface area, shape and high surface energy. Herein, a nontoxic, eco-friendly, cost-efficient and green chemistry method has been established for the synthesis of silver oxide nanoparticles (AgONPs) using aqueous plant extract of Ziziphus spina-christi fruits. The fabrication of green AgONPs was determined by shift in the color of the reaction mixture from greenish brown to reddish brown. Different other physicochemical properties of AgONPs were studied using different analytical characterization tools (UV-Vis spectroscopy, SEM, FT-IR, DLS, EDX and XRD) to determine phase purity, morphology, crystalline nature and involvement of different functional groups. The Scherrer equation determined an average crystallite size of about 33 nm. FT-IR analysis revealed the presence of different functional groups involved in synthesis, capping and stabilizing of bio-inspired AgONPs. Antibacterial and antifungal potentials were evaluated using different concentrations of 1000–31 μg/mL which has revealed significant results. Moreover, cytotoxicity potential was examined using brine shrimps cytotoxicity assay with IC50: 37 µg/mL. Radical scavenging DPPH assay (87%) was determined to assess the antioxidant potential of AgONPs. On the whole, AgONPs may be desirable and have shown potential in vitro biological activities, which calls for more in vivo research using a variety of animal models in order to identify possible leads for novel therapeutics for a variety of chronic diseases.

Keywords: Ziziphus spina-christi fruit, phytochemicals, silver oxide nanoparticles, antibacterial, antifungal, DPPH.
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Abstract: Pakistan generates organic waste in bulk which can be managed by composting. As composted organic waste is rich in nutrients and its characteristics are beneficial for agricultural land as well as production. Therefore, the present study was undertaken to prepare efficient compost using lignocellulosic organic wastes of Sugarcane Bagasse (SCB) and Rice Husk (RH). Additives including Farmyard Manure (FYM), Green Waste (GW), and Bacilli Subtillis (BS) were tested to accelerate the composting process through five treatments for 90 days: (a) SCB + RH, and FYM, (b) SCB + RH + FYM, and BS inoculation), (c) SCB + RH, and GW), (d) SCB + RH + GW + BS inoculation, and (e) SCB + RH + GW + FYM, and BS inoculation. In treatments b, d, and e, bacteria inoculation was 5% and organic additives were doubled the ratio on a volume basis to the basic substrate. Composite samples from each treatment were collected at every 15-day interval and were analyzed for quality parameters; pH, EC dynamics, macronutrients (NPK), micronutrients (Zn, Mn, Cu), and C:N value. The results indicated that treatment b (SCB+RH+ FYM and BS inoculation) had an efficient composting process and stable product. The results demonstrated that bacteria inoculation (BS) in combination with FYM significantly accelerates the compost process and improved the compost quality. Thereby, based on results, it can be recommended that to accelerate the efficient composting process and quality of SCB and RH, 5% BS inoculation and FYM can be used as an excellent additive. The findings would be helpful for local farmers and industries likewise if conducted on a larger scale for low-middle-income countries. 

Keywords: composting, organic waste, inoculation, additives.
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Sustainable Production of Biodiesel from Non-Edible Oil Seeds (Ziziphus oxyphylla Edgew.) vis Novel and Recyclable Nanocomposite (CoWO3@rGO)

Zara Eman1*, Mamoona Munir1, Zaryab Tahir1, Sana Eman1, Mustaq Ahmed1, and Banzeer Ahsan Abbasi1 
1Rawalpindi Women University, Rawalpindi
*e-mail: emanzara068@gmail.com 

Abstract: Globally, energy demand is expanding progressively owing to constant population rise and industrial growth. Solar and wind power, hydrogen, and biodiesel are promising alternative renewable energy sources to satisfy the global energy demands and to mitigate climate change impacts. In addition, the rapid reduction in fossil fuel reserves has accelerated the efforts to search for renewable energy sources. Biodiesel, among renewable energy sources, has emerged as prominent alternative natural fuel, which is economically competitive, technically viable, environment-friendly along with its utilization in diesel-based engines with no mechanical modification. The identification of non-edible oil seed (Ziziphus oxyphylla) as a novel and sustainable feedstock for synthesizing eco-friendly biodiesel using cobalt tungstate loaded reduced graphene oxide (CoWO3@rGO) as nanocomposite.

Keywords: sustainable, renewable, biodegradable, global warming, nanocomposite, fossil fuel, ecofriendly.
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Rabia Bibi1, Mehmooda Munazir1, Naima Shahzadi1*, Ammara Zafar1, Amina Kanwal1, Muhammad Farhan2, Rehana Badar3, Rahmatullah Qureshi4, Ayesha Batool1
1Department of Botany, Government College Women University, Sialkot
2Department of Sustainable Development Study Center, Government College University, Lahore.
3Department of Biological Science, Superior University, Lahore
4Department of Botany, Pir Mehr Ali Shah-Arid Agriculture University Rawalpindi
*e-mail: naima0346@gmail.com

Abstract: Industrial pollution contaminates soil and water, seriously threatening human health and ecosystems. Coriandrum sativum L. is widely used for seasoning foods and its essential oil in aromatherapy, perfumery, and soap making. It also has medicinal uses, treating conditions like diarrhea, fever, and stomach issues due to its antioxidant and antimicrobial properties. It is native to Pakistan's temperate regions. The current research work was conducted to investigate the morphological, physiological, phytochemical, and antioxidant characteristics of this medicinally important plant grown in clean, and domestic industrial effluents. Plants grown in wastewater may absorb more heavy metals; some plants are resilient and will raise antioxidant levels to neutralize the toxicity. High concentrations of tannery and industrial wastewater can negatively impact seedling growth and germination, lead to great health risks by accumulating heavy metals in leafy vegetables. The impact of using clean water and domestic industrial effluents on the antioxidant activity of plant was determined by DPPH free radical scavenging assay. A methanolic extract of plant parts was prepared for qualitative phytochemical screening. The results showed a significant reduction in antioxidant activity (from 1.316±0.024 to 0.771±0.111 µg/ml in the control group and experimental group respectively) of the leaves of Coriandrum sativum. On the other hand, chlorophyll content increased from 39.239±0.052 (in control group) to 38.227±0.025 mg/g (in experimental group) in the same plant. This experiment showed that clean water irrigation improves phytochemical content, whereas sewage water raises growth and chlorophyll but decreases antioxidant activity and alters phytochemical profile, affecting overall plant health and quality. Coriandrum sativum absorbs pollutants and emerges as a sustainable, cost-effective strategy in phytoremediation. Further study is required to better understand the long-term effects of wastewater on plant health and soil, and investigate novel wastewater treatment techniques and plant resilience mechanisms. Comprehensive research is needed on the health hazards of heavy metal accumulation in plants and the broader ecological effects of tannery and industrial effluent.

Keywords: effluents, heavy metal toxicity, antioxidant, chlorophyll, phytochemical screening, phytoremediation, Coriandrum sativum
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Abstract: Agroforestry, which involves the strategic incorporation of trees and shrubs into agricultural lands, is emerging as an essential practice for both conservation and sustainability. This practice offers a multifaceted approach to preserving plant biodiversity while simultaneously enhancing ecosystem services, such as soil health, water retention, and carbon sequestration. By incorporating woody perennials into croplands or pastures, agroforestry systems create a more diverse and resilient agricultural ecosystem, which can mitigate the negative impacts of conventional farming practices. This review delves into the various agroforestry systems, such as alley cropping, silvopasture, and agro-silviculture, assessing their environmental, economic, and social impacts. The findings highlight the ability of agroforestry to increase biodiversity by providing habitats for various plant and animal species, thus contributing to the conservation of endangered species and the maintenance of genetic diversity. Additionally, agroforestry systems can improve soil fertility, reduce erosion, and enhance water management, leading to more sustainable land use and increased agricultural productivity. Economically, agroforestry offers farmers diversified income streams through the production of timber, fruit, nuts, and other non-timber forest products. Socially, it supports the livelihoods of rural communities by enhancing food security and providing employment opportunities. However, despite its benefits, the widespread adoption of agroforestry faces challenges, including lack of awareness, limited technical knowledge, and policy constraints. This review explores how agroforestry contributes to the preservation of plant biodiversity while enhancing ecosystem services and supporting the livelihoods of farming communities. Through a detailed examination of different agroforestry systems and their environmental, economic, and social impacts, this article highlights agroforestry’s significant role in balancing agricultural productivity with ecological conservation. Challenges to widespread adoption and the future potential of agroforestry are also considered, emphasizing the importance of this practice in achieving global sustainability goals.

Keywords: agroforestry, biodiversity conservation, carbon sequestration, silvopasture, Environmental sustainability
[image: Free Line Designs Png, Download Free Line Designs Png png images, Free  ClipArts on Clipart Library]

BOT-1052
Antimicrobial susceptibility of Cassia fistula and Ricinus communis

Roha Ramash1, Iqra Munir1, Hira Fatima1, Sunbal Khalil Chaudhari*, Muhammad Asim Sultan1, Aimen Fatima1
1Department of Botany, Institute of Molecular Biology and Biotechnology, The University of Lahore, Sargodha Campus 
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Abstract: The main objectives of the present study were to check ethno-medicinally importance, antimicrobial activities and phytochemical characters of selected plants of District Sargodha. The ethno medicinal study was carried out through a survey. Antimicrobial activities and phytochemical study were carried out in this research of Cassia fistula and Ricinus communis. The extract of the plants obtained through four different solvents (ethanol, methanol, chloroform and water) against the growth of four selected bacterial strains Escherichia coli, Pseudomonas aeruginosa, Staphylococcus aureus, Streptococcus pyogengs and one fungal strain Candida albicanes to standardized the best solvent for each plant to be against each bacteria and fungi. The antimicrobial activity was studied by measuring zone of inhibition. The best solvent that showed maximum zone of inhibition ZOI was ethanol and methanol. The Cassia fistula leaves shown highest antimicrobial susceptibility in ethanol and chloroform against S. aureus and E. coli. i.e ZOI value was 13.66 mm. and bark with ZOI 14.33 mm against P. aeruginosa in methanol. But best ZOI was found to be in Risinus communis stem in methanol against S. aureus. 

Keywords: ethnomedicine, antimirobial activity, Ricinus communis, Cassia fistula, Pseudomonas aeruginosa
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Genetic Diversity Assessment in Exotic Soybean Accessions for Climate Resilience

Sidra Iqbal1*, Zaheer Ahmed2, Ahmed Raza3, Muhammad Rizwan Shafiq1, Muhammad Azam2, Maqsood Ali4, Muhammad Qasim1
1Department of Plant Breeding & Genetics, University of Agriculture Faisalabad Constituent College Depalpur, Okara
2Department of Plant Breeding & Genetics, University of Agriculture, Faisalabad 
3 Crop Diseases Research Institute, National Agricultural Research Centre, Islamabad
1Department of Plant Pathology, University of Agriculture Faisalabad Constituent College Depalpur, Okara
*e-mail: dr.sidraiqbal@uaf.edu.pk

Abstract: Changing Climate is imposing numerous challenges, of which food security remains a significant concern for developing nations. For combating this challenge, a shift towards non-conventional crops that can be integrated into existing cropping systems is a must. Soybean (Glycine max L. Merrill), a leguminous crop renowned for its high protein content and quality oil, is underutilized in Pakistan due to the lack of adapted and diverse genotypes. We aimed to evaluate the genetic potential of elite exotic soybean genotypes under the agro-climatic conditions of Okara, Pakistan. Field trials were conducted at the University of Agriculture Faisalabad’s Constituent College, Depalpur, Okara. Seventy exotic accessions were evaluated alongside two local check varieties (NARC-61 and Faisal Soybean) using an augmented block design. Data were collected on morphological parameters viz days to flowering, days to maturity, germination percentage, plant height, number of pods per plant, number of seeds per pod, hundred seed weight, and leaf area. Statistical analysis revealed significant genetic variation among the genotypes for all traits except germination percentage. Fifteen genotypes demonstrated significant potential and were selected to be utilized in future breeding programs to develop climate-resilient soybean varieties with improved yield.
Keywords: Soybean, Climate Change, Breeding program
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Sustainable Mangroves Management Along the Indus Delta Using Geospatial Machine Learning Approach

Sher Shah Hassan1*, Muhammad Ajmal1 and Muhammad Arif Goheer2
1Department of Agricultural Engineering, University of Engineering & Technology, Peshawar
2Global Climate-Change Impact Studies Centre, Islamabad
*e-mail: shershah538@gmail.com

Abstract: Mangroves are essential ecosystems that play a crucial role in both climate change mitigation and adaptation by safeguarding coastal areas against seawater intrusion and soil erosion. In addition to serving as vital feeding and breeding grounds for fish, mangroves also protect coastal regions from natural disasters such as tsunamis and cyclones, and they are significant carbon sinks for blue carbon storage. This study aimed to identify suitable hotspots for mangrove restoration in the Indus Delta of Sindh, Pakistan, using geospatial machine learning for the year 2015 and incorporating six parameters. The Fuzzy Analytic Hierarchy Process (FAHP) was utilized to integrate various topographic parameters, such as slope, Topographic Wetness Index (TWI), and Stream Power Index (SPI), along with environmental parameters like the Normalized Difference Vegetation Index (NDVI) and Normalized Difference Turbidity Index (NDTI), as well as assessments of Land Use and Land Cover (LULC) to map suitable zones for mangroves. The results indicated that, in 2015, 24.4% of the study area was classified as moderately suitable, while 44.3% was highly suitable for mangrove growth. According to the LULC map, 21.5% of the study area is currently covered with mangroves. The study concluded that 22.8% of the area remains highly suitable for mangrove restoration. The identification of suitable zones was significantly influenced by factors such as LULC (36%), NDTI (18%), and slope (15%). This research will contribute to several Sustainable Development Goals (SDGs) outlined in the 2030 Agenda for Sustainable Development and aligns with national commitments under the Living Indus Initiative program of the Government of Pakistan. The findings will provide valuable insights for policymakers regarding the restoration of optimal mangrove sites.

Keywords: geospatial machine learning, fuzzy analytic hierarchy process, mangrove restoration, land use and land cover, indus delta
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BOT-013
Synthesis of Eco-friendly Biodiesel from Non-Edible Oil Seeds of Lepidium sativum

Sumayya Siddiqa1, Mamoona Munir1*, Banzeer Ahsan Abbasi1, Mushtaq Ahmad2 
1Department of Botany, Rawalpindi Women University
2Department of Plant Sciences, Quaid e Azam University Islamabad
*e-mail: mamoona.munir@f.rwu.edu.pk

Abstract: Every nation's prosperity depends on energy, which is a benchmark because of its economic and social development. Since fossil fuels are not renewable, their reserves—which include coal, oil, and natural gas—are the main source of fuel that is rapidly depleting. One of the harmful effects of consuming fossil fuels is a rise in greenhouse gas emissions, particularly carbon dioxide, and an increase in sulfur content, which means diesel costs more. This study investigates the environmentally friendly synthesis of Bentonite clay nanoparticles from non-edible seeds of Lepidium sativum oil to produce biodiesel in a sustainable manner. It is biodegradable fuel with a low sulfur content, and helps to reduce greenhouse gas emissions. The transestrification reaction was tuned to provide 94% biodiesel output at a ratio of 1:9 oils to methanol, 1.5% modified Bentonite clay catalyst, 2.5 hours at a temperature, and 3 hours of time. The analysis of biodiesel was done using XRD, SEM, EDX, GC/MS, NMR, and FTIR. The produced biodiesel was compared to international standards law China's (GB/T 20828) and   (EU 14214) The  nano-catalyst from these plants  allows for a more affordable and scalable production of biodiesel.

Keywords:  Biodiesel, Non-Edible Seeds, Lepidium sativum, Transesterification 
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Green Synthesis of Zinc Oxide Nanoparticles using Justicia adhatoda for Biomedical Applications

Kinza Hafeez1 & Bushra Hafeez Kiani1
1Department of Biological Sciences, International Islamic University, Islamabad
*e-mail: bushra.hafeez@iiu.edu.pk

Abstract: Nanotechnology is the rapidly growing field nowadays and has several applications in real world. Due to their unique properties, nanoparticles appear to be more efficient as compared to macromolecules. Among different metallic oxide nanoparticles, Zinc oxide nanoparticles appears to be more effective because of their biocompatible nature and also listed by FDA as “generally regarded as safe (GRAS)”. This study aims to investigate the synthesis, characterization of ZnO nanoparticles and evaluation of their biochemical activities in vitro and in vivo. For the synthesis of ZnONPs, the green synthesis approach was adopted; using Justicia adhatoda leaf extract. The extraction of plant material was carried out using three different solvents: ethanol, ethyl acetate and distilled water. Extraction was followed by the synthesis of nanoparticles, characterization and biochemical analysis of both nanoparticles and crude extract. The result showed significant activities of nanoparticles as compared to crude extracts.  For biochemical analysis, the ethyl acetate ZnONPs appears more effective as compared to their counter extracts; showed minimum MIC value (1µg/ml) against different bacterial and fungal strains.  Apart from that, ZnONPs prove their potential for anti-tumour, anti-oxidant assays with minimum IC50 values of 116 and 220µg/ml respectively. For in vivo, ZnONPs demonstrates the effective anti-diabetic activity with p-value < 0.05, suggesting being potent anti-diabetic agent. Hence the study highlights that biologically synthesized ZnONPs found to be promising for future application.

Keywords: zinc oxide nanoparticles, Justicia adhatoda, antidiabetic activity, antioxidant activity
[image: Free Line Designs Png, Download Free Line Designs Png png images, Free  ClipArts on Clipart Library]

BOT-1179
Ethno-pharmacological Investigation of Some Selected Medicinal Plants of Khewra Salt Mine for Treating Skin Dieaseas

Sidra Naseer1, Mamoona Munir1*, Mushtaq Ahmad2, Banzeer Khan Abbasi1 Samreen Dawood3
1Department of Botany, Rawalpindi Women university, Rawalpindi
2 Department of plant sciences, Quaid-I-Azam university, Islamabad
*e-mail: mamoona munir@f.rwu.edu.pk

Abstract:  Khewra is the largest and oldest salt mine in Pakistan's Salt Range in Jhelum district, Punjab. It is unique in its topography and diverse plant types, highlighting the need for exploration of diverse plant species for the treatment of skin diseases among rural communities. The traditional use of medicinal plants in health-care practices among the rural communities provides the basis for the treatment of skin diseases. To the best of our knowledge, this is the quantitative ethnobotanical investigation on the use of medicinal plants in the District Jhelum (Khwera Salt Mine). Semi structured interviews were used to interview traditional healers and local informants. The recorded data was subjected to a number of quantitative indices, including the, fidelity level (FL), informant consensus factor (ICF), and relative frequency of citation (RFC). The traditional medical uses of 20 plant species belonging to different families from the salt range. The study's goal was to gather, record, and protect local people's traditional knowledge of plants for the good of the community and its surroundings. The inhabitants have unique customs, beliefs, and methods of living. They have also been employing native plants for a variety of reasons for many years. The most used plant part was leaves and flowers. Aloe vera, Curcuma longa, Calotropis gigantean, Moringa oleifera and Allium cepa. These plants are great for treating of skin aches. Antioxidant activities and phytochemical investigation will be done in coming times.
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A Phytosociological Study of Weeds Distribution under t

BOT-015
Influence of Edaphic, and Farming Dynamics in the Wheat Field of District Khushab

Qurat ul Ain1, Shujaul Mulk Khan,1,2 Sadia Jehangir*1, 3, Zeshan Ahmad 4,Fazal Manan1  & Shakil Ahmad Zeb1

1Department of plant sciences, Quaid-i-Azam University, Islamabad
2Member Pakistan Academy of Sciences Islamabad
3Department of Botany, Mirpur University of Science and Technology, Mirpur, AJK
4CAS Key Laboratory of Tropical Forest Ecology, Xishuangbanna Tropical Botanical Garden, Chinese Academy of Sciences, Mengl, China
*e-mail: shujaqau@gmail.com

Abstract Weeds present a major challenge to global agriculture by adversely affecting crop yields and quality. This study explored the hypothesis that agroecological variation results in diverse weed species associations, influenced by soil factors and farming practices across various habitat sizes. We conducted an extensive investigation to examine the spatial distribution of weed species in relation to edaphic conditions and agricultural practices in 100 wheat fields in the Khushab district. We measured phytosociological attributes such as density, cover, frequency, and Important Value Indicesusing three randomly placed 1m² quadrats per field. Analyzed factors included soil texture, electrical conductivity, pH, total dissolved solids, organic matter, phosphorus, soil saturation, as well as irrigation methods, duration, previous crop types, fertilizer use, and herbicide types and quantities. Data were analyzed using multivariate statistical methods, including PC-ORD version 5, CANOCO version 4.5, PCR, linear regression, and Pearson correlation. The study documented 90 weed species from 30 families and 70 genera across 300 quadrats, with Poaceae (16 species), Asteraceae (13 species), and Brassicaceae (9 species) being most prevalent. Our findings indicate that agricultural practices and soil conditions significantly shape weed distribution and community composition in the region. Despite their general reputation as pests, some economically significant and rare weed species also require targeted conservation measures.

Keywords: phytosociological, weed diversity, wheat crop, edaphic factors and farming practices, district khushab  
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BOT-016
Sustainable Biodiesel Production from Malilotus Officinalis Using Highly Reactive Green Nanocatalysts Al2O3

Sadia Abdullah1, Mamoona Munir*1, Mushtaq Ahmed2 and Banzeer Ahsan Abbasi1
1Department of Botany, Rawalpindi Women University, Rawalpindi
2Department of plant sciences, Quaid-i-Azam University, Islamabad
*e-mail: mamoona.munir@f.rwu.edu.pk 

Abstract: Biodiesel serves as a sustainable alternative to fossil diesel that offers improved air quality and lowers greenhouse gas emissions. A promising strategy is to use sustainable, nonedible feedstocks, such as yellow sweet clover Melilotus officinalis along with advanced catalysis technology. Using highly reactive green nanocatalysts, namely aluminium oxide nanoparticles, we investigate in this work the process of producing biodiesel from Melilotus officinalis oil. The environmentally sustainable manufacture of Al2O₃ nanocatalysts minimizes their influence on the environment while simultaneously improving catalytic efficiency.
Since Melilotus officinalis is a plentiful and drought-tolerant plant, it is a viable option for producing biodiesel, particularly in areas where agricultural activity is restricted by water scarcity. The synthesized Al2O₃ nanocatalysts and methanol were used to transesterify its oil. The catalyst was characterized using techniques such as X-ray diffraction (XRD), scanning electron microscopy (SEM), and Brunauer-Emmett-Teller (BET) surface area analysis to confirm its nanostructure and reactivity. The catalytic activity was evaluated based on biodiesel yield, reaction time, and process efficiency under various conditions.
Results showed that the Al₂O₃ nanocatalysts exhibited high stability and reactivity, significantly enhancing the biodiesel yield while operating under mild reaction conditions. The biodiesel produced met the international standards for fuel quality, demonstrating a high level of conversion efficiency. Moreover, the green synthesis of Al₂O₃ nanocatalysts reduced the environmental footprint compared to conventional catalyst production methods.

Keywords: Malilotus officinalis, biodiesel, nanocatalysts, transesterification, drought-tolerant, yield optimization
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Sustainable Biodiesel Production using Non-Edible Seed Oil (Argemone ochroleuca) Via Novel and Recyclable Nano Composite (Cu-Mmt Clay)

Sana Eman1, Mamoona Munir*1, Mushtaq Ahmad2, Zara Eman1, Zaryab Tahir1, and Banzeer Ahsan Abbasi1
1Department of Botany, Rawalpindi Women University, 6th Road Satellite Town Rawalpindi
2Department of Plant Sciences, Quaid-e-Azam University, Islamabad
*e-mail: mamoona.munir@f.rwu.edu.pk, sanaeman41@gmail.com  

Abstract: Globally, fossil fuels dominate energy usage, leading to critical climate issues like greenhouse gas emissions and global warming. To address declining fossil fuel reserves and environmental pollution, adopting green, sustainable, and renewable energy is essential. Biodiesel is emerging as an alternative fuel due to its renewability, biodegradability, non-toxicity, better fuel characteristics i.e., higher cetane number and environment-friendly nature, and can be employed directly in diesel engines with minimal adjustments to the engine. Today, nanotechnology and nanomaterials are garnering attention across many fields due to their attractive properties. Nano-catalysts, made from different nanomaterials, can overcome issues of traditional catalysts, crucial for biodiesel with qualities like high reactivity, improved performance, and eco-friendliness.
Keywords: Biodiesel Transesterification, Renewable energy, clay Nano catalyst, Environmental sustainability
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Phytochemical Characterization and Assessment of Crude Extracts from Justicia Adhatoda for Phytotoxic and Cytotoxic Activity

1Muhammad Nasir, 1*Sunbal Khalil Chaudhari, 1Hira Fatima, 2Sana Ashraf, 1Iqra Munir, 1Roha Ramash, 2Sundas Asghar, 1Muhammad Adnan
1 Institute of Molecular Biology and Biotechnology, The University of Lahore, Sargodha Campus, Sargodha, 42100, Pakistan 
2Department of Zoology, The University of Lahore, Sargodha campus
*e-mail: sunbal.khalil@imbb.uol.edu.pk
Abstract: The aim of the study was to investigate the cytotoxicity, phytotoxicity, proximate and phytochemical analysis of methanolic extracts of the leaves of Justicia adhatoda L.  Methanolic leaf extract of J. adhatoda was screened for phytotoxic activity by using root length inhibition, percentage reduction in seed germination and cytotoxic activity using brine shrimp lethality bioassay. Plant extracts were also investigated for their proximate composition. The presence of several phytochemicals were tested by employing different methods. Decrease in seed germination and root length, 62.67% and 83.11% was proportional to the increasing concentration of the methanolic extract of the plant. Cytotoxicity assay results indicated that the methanolic extract possessed significant cytotoxic potential with an LC50 of 217 µg/ml. Proximate analysis revealed that the leaves of J. adhatoda contain 9.4 % moisture, 90.6 % dry matter, 19.25 % crude protein, 4.5 % crude fat, 8.0 % crude fiber and 11.5 % total ash. Methanolic extracts of J. adhatoda leaves showed significant cytotoxic effects and may have potential use in medicine. The J. adhatoda foliar extract shows good inhibitory effects against seed germination and root growth. Therefor, it might be used as soil additive in crops to control weeds. Further research is required to detect and isolate phytotoxins from the plant that might replace synthetic herbicides with ecofriendly herbicides.
Keywords: Justicia adhatoda, Methanolic extract, Phytotoxicity, Cytotoxicity, Proximate analysis, Phytochemicals
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Integrated Application of Salicylic Acid and PGPRs to Control Fusarium Wilt of Chickpea

Rabia Mufti1, Asghari Bano1,2*, Muhammad Farooq Hussain Munis1, Tayyaba Andleeb1, Umar Masood Quraishi1, Naeem Khan3
1Quaid-i-Azam University, 45320 Islamabad
2University of Wah, 47040 Wah Cantt
3University of Florida, Gainesville, USA
*e-mail: asghari.bano@uow.edu.pk

Abstract: Fusarium wilt and Ascochyta blight are the most important diseases of chickpea. The current study was designed to investigate the individual and combined effect of salicylic acid (SA) with Pseudomonas stutzeri and Pseudomonas putida to suppress Fusarium wilt and promote growth of chickpea varieties: Thal-2006 and Punjab-2008. At the time of sowing, inoculum of Fusarium oxysporum was applied to the soil and the incidence of Fusarium wilt was recorded after 60 days. The seeds were inoculated with Pseudomonas stutzeri and Pseudomonas putida prior to sowing. Chickpea plants were treated with salicylic acid at seedling stage. The combination of P. stutzeri and SA significantly increased root length (166% and 145%), shoot height (50% and 47%) and shoot biomass (300% and 233%) in cv. Thal-2006 and cv. Punjab-2008, respectively, in infected plants. Similarly, the combined treatment of P. putida + SA, also enhanced the plant growth parameters of chickpea varieties. Maximum reduction in disease severity was observed in both P. stutzeri + SA (90% and 84%) and P. putida + SA (79% and 77%) treatments in cvv. Thal-2006 and Punjab-2008, respectively. Both P. putida + SA and P. stutzeri + SA treatments resulted in increased leaf relative water and total protein content, peroxidase, superoxide dismutase, phenylalanine ammonia-lyase and polyphenol oxidase activities in both resistant (cv. Thal-2006) and susceptible (cv. Punjab-2008) cultivars. Both treatments also resulted in significant reduction of malondialdehyde (MDA) and proline content in cvv. Thal-2006 and Punjab-2008. Cultivar Thal-2006 was more effective than cv. Punjab-2008. The results suggested that salicylic acid and P. stutzeri in combination, may play an important role in controlling Fusarium wilt diseases by inducing systemic resistance in chickpea.

Keywords: Cicer arietinum; Fusarium wilt; P. stutzeri; P. putida; 
salicylic acid; defense-related enzymes
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Miraculous Role of Medicinal Plants for welfare of Mankind
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*e-mail: mamoona.munir@f.rwu.edu.pk
Abstract: Since the late Mesolithic to early Neolithic era, roughly 10,000 BC, medicinal plants have been cultivated and utilized to treat a wide range of disorders. Traditional medicinal systems such as Ayurveda, Chinese and Unani medicinal systems relied on medicinal plants for centuries which are based on the principles of holistic healing. Nowadays, 50% medicines on the market are plant-based and include bioactive substances that have immunosuppressive, antibacterial, and anti-inflammatory qualities. Trianthema portulacastrum, Brassica campestris, Trianthema portulacastrum, Fagonia indica, Punica granatum, and Forsskaolea tenacissima are good sources of iron, zinc, calcium, and anti-malaria compounds. Aspirin derived from Willow bark and quinine from cinchona bark saved countless lives. According to ongoing study numerous factors, including plant species, geographic location, cultivation methods and extraction technology have an impact on the accessibility of medicinal plants. Medicinal plants can be used to cure a number of diseases, including as diabetes, cancer, and infectious disorders. In low-income countries, medicinal plants are widely used to cure a number of diseases. In order to protect biodiversity for future generations, conservation and sustainable farming methods are essential. Research on indigenous plant species result in the discovery of new medicines which enhance the quality of healthcare. They supply constituents which influences the western medicine. Certain medicines produced directly from plants or their chemical constituents. A multidisciplinary approach is important to identify new medicinal agents through merging traditional knowledge with modern scientific methodologies. The potential of medicinal plants to improve global health outcomes is enormous, but the indiscriminate use and loss of biodiversity pose significant challenges. Sustainable practices, conservation efforts, proper cultivation techniques and ethical sourcing are crucial to ensure the availability of medicinal plants for future generations.
Key words: Traditional Medicinal systems, holistic healing, antibacterial, anti-inflammatory, immunosuppressive, medicinal 
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Invasive Plants Diversity, Ecological Status, and Distribution Pattern in Relation to Edaphic Factors in Different Habitat Types of District Mandi Bahauddin, Punjab, Pakistan
Muhammad Danish Jamil
University of Gujrat, Gujrat
e-mail: danishjamil130@gmail.com
Abstract: Our understanding of the diversity and distribution of living things is crucial to the conservation and sustainable use of biodiversity. Because biological invasions by alien species pose a significant threat to native biodiversity, tracking alien species at various geographical scales has recently gained prominence. The current study is designed to evaluate the diversity and composition of invasive plants in different habitats of Mandi Bahuddin, Punjab, Pakistan. The investigation explores the impact of environmental factors on the distribution of alien species in association with edaphic and geographic patterns. Diversity patterns, ecological impact, and the distribution of alien species with respect to environmental variables were recorded. A randomized sampling technique was used taking data from 120 sites with triplet quadrates in each, 360 overalls, between 2019 and 2021 to record the data on alien flora and associated environmental variables. Important value indices for each alien species were determined with respect to environmental data, by cluster and ordination analysis. Overall, 43 invasive alien plants from 37 genera and 18 families were documented in the district Mandi Bahuddin. The prominent family was Poaceae with ten species (23.25%) followed by Leguuminosae with six species (13.95%), Compositae with five species (11.62%), Amaranthaceae with three species (6.97%), and Convolvulaceae, Euphorbiaceae, Malvaceae, Polygonaceae, and Scrophulariaceae with two species each (4.65%). Out of 65 alien species comprised herbs 52.13%, grasses 23.25%, shrubs 9.30%, and trees 9.30%. In case life form Therophyte (48.83%) was leading, followed by Chamaephyte with (16.27%) species, Nanophanerophyte and Megaphanerophyte with (11.62%) species each, Geophyte with (6.97%) species, and Hemicryptophyte with (4.65%) species. With leaf size spectra, microphylls (41.86%) were dominating and followed by mesophylls (27.90%), leptophylls (13.95%), nanophylls (11.62%), and macrophylls (4.65%). PCA was applied in order to further understand the species distribution and abundance pattern and to find significant connections among the species with sampling locations comprising various habitats. Ward’s agglomerative clustering technique classified the one hundred and twenty transects into four major groups. Ordination analysis showed that different ecological factors had a significant (p ≤ 0.002) influence on vegetation. The current study provides a foundation from which to comprehend the influences of environmental variables on alien plants’ composition, diversity, structure, and links. These will be useful for developing scientifically informed management strategies for use by administrative agencies in the ecological restoration of the degraded habitat of the studied area.
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Evaluation of Antimicrobial Activity of Selected Indigenous Medicinal Plants
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Abstract: Medicinal plants contain anti-microbial characteristics, which are used to treat a variety of ailments. Infectious diseases such as skin infections, cold and cough, tonsillitis, headaches, fevers, high elevation sickness, diarrhea and dysentery are caused by bacteria. The main aim of the study is to determine the anti-bacterial activity of selected medicinal plants. The plants Mentha arvensis and Ziziphus oxyphylla were collected from different region of Azad Jammu and Kashmir. The extraction of these plants was done by maeceration process. Phytochemicals were performed and antimicrobial action was checked by Agar well diffusion method. Mentha arvensis extract prepared from water showed highest zone of inhibition of 30 mm against E.coli. MBC values varied from 11.9 mg/ml to 95.2 mg/ml. It is concluded that selected indigenous medicinal plants have anti-microbial properties. Therefore, awareness among local communities is necessary to conserve natural flora.
Keywords: medicinal plant, Mentha arvensis, Ziziphus oxyphylla, Antimicrobial activity, E.coli
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Computational and Wet Lab Approaches for the Design and Synthesis of Azole Small Molecules as Inhibitors of Mushroom Tyrosinase
Khalil Ahmad
Allama Iqbal Open University, Islamabad
e-mail: Khalil.ahmad227@gmail.com

Abstract: Tyrosinase is widely distributed in nature, found in a wide range of living organisms. It is a binuclear copper containing enzyme which plays a crucial role in the process of melanogenesis. Melanin is an important biological molecule responsible for the pigmentation of different body parts in living organisms. It also plays a crucial role in several other important functions like UV protection and insects defense mechanism. However, over-expression of tyrosinase enzymes results in several serious dermatological problems like Melanoma. Several natural and synthetic inhibitors are used showing considerable tyrosinase inhibitory activity. It is especially of crucial importance in the fields of cosmetics and medicine.  Naturally isolated tyrosinase inhibitors include phenolics and benzaldehyde derivatives. Similarly, azoles, especially triazoles, are synthetic compounds and appeared to be useful synthetic pharmaceutical target showing a wide spectrum of biological activities. In this work, 1, 2, 3-triazole based hydrazones were synthesized and screened for tyrosinase enzyme inhibition. Synthesis involved hydrazone condensation of various substituted benzaldehyde derivatives with hydrazides of triazole. A total of ten new triazole-based hydrazone derivatives were synthesized as potential tyrosinase inhibitors. In silico docking studies were performed using Schrodinger’s Maestro in both protonated and de-protonated form of products. The docking studies showed greater docking scores for meta-substituted and para-substituted products specially with polar substituents on these positions of phenyl hydrazone ring when it is compared with standard Kojic acid. The structures of these inhibitors were verified by FTIR, 1HNMR, 13CNMR. In vitro bio-evaluation studies verified the results of in-silico studies. Polar substituents at meta positions retained the result of in-silico studies with greater inhibitory activity for meta-substituted 3-nitro and 3-hydroxyl than kojic acid.  Halo-substituted products showed the least inhibitory activity. Structure activity relationship was deduced from the results of bioassay. It was observed that position of substituents, their nature, and number of substituents have considerable effect on the inhibitory activity of the synthesized products.
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CHM-806
Integrating Computational Method for Druggable Beta Catenin Inhibitory Phytocompound from Glycine max l. Seeds to Treat Ovarian Cancer

Samra Hafeez1, Asma Ahmed1*, Maryam Mureed1, Hamna shahid1, Afaq Akram1  	
1Institute of Molecular Biology and Biotechnology, The University of Lahore, Lahore
*e-mail: asma.ahmed@imbb.uol.edu.pk
Abstract: Ovarian Cancer is the most lethal gynecological malignancy and is ranked as the seventh leading cause of cancer deaths in females. Wnt signaling is an evolutionarily conserved regulatory pathway that governs numerous normal cellular and developmental processes such as cell fate determination, cell proliferation and migration. However, aberrant Wnt signaling has also been identified as a key mechanism in cancer biology. ß -catenin is the key mediator of the Canonical Wnt pathway. In the absence of a Wnt ligand, ß-catenin is degraded by a destruction complex. The main components of this complex include AXIN, adenomatous polyposis coli (APC), casein kinase 1 (CK1), and glycogen synthase kinase 3ß (GSK3ß), as well as the E3 ligase, ßTrCP. Protein phosphatase 2A (PP2A) is also associated with the ß-catenin destruction complex. AXIN is a scaffolding protein that has interaction sites for multiple proteins including PP2A, APC, GSK3ß, and CK1. The most common genetic alteration in the Wnt/ß-catenin pathway involved in EOC is in the ß-catenin gene, CTNNB1. In EOCs a missense mutation in CTNNB1 was always found within the amino terminal domain. Soybeans (Glycine max L.), a functional food widely consumed in Asia, has been reported as the main source of isoflavones. Phytoestrogen properties of soy isoflavones showed their activity as ligands for estrogen receptors and exhibited the estrogenic potency as reported in the previous in vitro and in vivo studies. The major functional components include Carbohydrates, fats, Proteins, Saponins, Lecithin, Linolenic acid, Linoleic acid, Phytosterols and Isoflavones. Due to these valuable constituents, it possesses multiple therapeutic activities. Current in-silico study showed that Daidzein from G. max L. has maximum binding affinity with beta catenin, which may be ultimately inhibited followed by the inactivation of Wnt/β -Catenin pathway. Moreover, it has been shown to relive sleep disorders, may help managing diabetes, prevents osteoporosis, improves blood circulation and provides good care of pregnancy.

Keywords: ovarian cancer, Wnt/ß-catenin inhibition, phytocompound, Glycine max L.
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CHM-886
Synthesis of Sr incorporated Tin Oxide (SnO2) for Improved Electrocatalytic Applications

Dr. Muhammad Aamir1*, Sameen Azad1*
1 Mirpur University of Science & Technology (MUST), Mirpur Ajk
*e-mail: amir.chem@must.edu.pk; sameenazad122@gmail.com

Abstract: The Incorporation of metal to semiconductor metal oxides is regarded an efficient technique for enhancing electrocatalytic activity. This is because it allows for the adjustment of the electronic structure and reduces the recombination of charge carriers. This study focuses on the impact of Sr Incorporation in Tin Oxide on the Electrcatalytic performance. 
Regarding SnO2 n X-ray diffraction (XRD) patterns and field-emission scanning electron microscopy (FESEM) with energy-dispersive X-ray spectroscopy (EDX) results indicate that Sr-incorporated SnO2 nanoparticles have been developed in a single phase tetragonal rutile structure. Optical absorption research shows the band gap narrowing of SnO2 NPs with Sr content. Other Techniques like Cyclic voltammetry (CV), Linear Sweep Voltametry (LSV) and Electrochemical impedance spectroscopy (EIS) shows that the 50% Sr incorporation in Tin Oxide exhibits outstanding electrocatalytic activity as compared to pure Tin oxide and other concentrations of Sr content. 50% Sr Incorporated electrocatalyst shows excellent OER activity with an over potential of 430 mV at 10 mA cm−2.The incorporation of Sr into SnO2 optimized the electronic sites around the Sn causing improved catalytic activity by lowering the over potential comparing to others concentrations of Sr. This work offers low-cost, low-component stragties for creating efficient electro catalyst.
Keywords: strontium, cyclic voltametry, linear sweep voltmetry, electrochemical impedance spectroscopy, nano-particlesm, milivolt
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CHE-900 
1,3-Thiazoles: Crystal Structures, Hirshfeld Surface Analysis and Density Functional Theory Calculations

Hamid Aziz1*, Aamer Saeed2*
1Department of Chemistry, Rawalpindi Women University, Rawalpindi
2Department of Chemistry, Quaid-i-Azam University, Islamabad
*e-mail: hachem@f.rwu.edu.pk, hamidazizwazir@gmail.com
Abstract: The present research work contains efficient synthesis, single crystal X-ray structure determinations, Hirshfeld surface analysis, interaction energies, energy frameworks, and Density functional theory calculations of functionalized 1,3-thiazoles 5a and 5b. Consequently, both the compounds were crystalized in monoclinic crystal systems with P 21/c space groups. Subsequently, the intermolecular interactions were successfully visualized in detail by Hirshfeld Surface (HS) analysis. HS analysis suggest hydrogen bonding and van der Waals contacts as significant for crystal packing of the thiazoles 5a and 5b. On the other hand, voids analysis was performed which explored higher mechanical stability of the crystallized 1,3-thiazoles 5a and 5b. Subsequently, interaction energies are calculated, and the energy frameworks were constructed to clarify the types of energy contributions dominated in the stabilizations of crystals 5a and 5b. The evaluations of the Eele, Edis and the whole energy frameworks indicate stabilizations are dominated via electrostatic 5a and dispersion 5b energy contributions. Moreover, Density functional theory electronic and vibrational calculations provided insight into the redox behavior of the synthesized compounds 5a and 5b. The electronic energies and densities of frontier molecular orbitals coupled with vibrational frequency and transition state as well as thermodynamic parameters suggested electrophilic characteristics for both compounds 5a and 5b. However, compound 5a was predicted to be more reducible than 5b in charge transfer reactions.

Key words: density functional theory, hirshfeld surface analysis, energy frame works, thiazoles, xray diffraction
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CHE-976
Green Synthesis of ZnO, Mg Doped ZnO and Cu-Mg Co Doped
ZnO Nanoparticles Using Leaves Extract of Polyalthia longifolia

Irsa khatoon1, Zukhraf Bano1, Tunzeel Iqbal1*
1Rawalpindi Women University, Rawalpindi
*e-mails: tunzeel.iqbal@f.rwu.edu.pk

Abstract: Using Polyalthia longifolia leaf extract as a reducing agent, this study describes the successful green synthesis of ZnO, Mg doped ZnO, and Mg-Cu doped ZnO nanoparticles. In contrast to conventional methods, the plant-based synthesis approach is more sustainable and kinder to the environment. Since this Technology does away with the necessity for hazardous substances, high temperatures, and energy-consuming processes, it makes a strong argument to replace customary methods. Fourier transform infrared (FTIR) spectroscopy analysis was used to characterize the nanoparticles. This study illustrates the Possibility of using Polyalthia longifolia leaf extract as a green creating metal oxide nanoparticles with improved characteristics. This research helps advance sustainable nanotechnology by providing a fresh viewpoint on using plant-based resources for cutting-edge applications. The research's conclusions have broad ramifications for the creation of nanomaterials for a variety of applications, such as environmental remediation, optoelectronics, and biomedicine.

Key words: green chemistry, leaves extract, Polyalthia longifolia, metal oxide nanoparticles, dye degradation
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CHE-1171
Synthesis and Spectral Characterization of 3-(6'-Hydroxy-naphthyl)-1-(3''-Iodo-phenyl)-2-propen-1-one and Its Pyrazoline and Benzodiazepine Derivatives

Aiman abid, Faiqa Mehru*, Lubna Rasheed
Rawalpindi Women University, Rawalpindi
*e-mail: faiqamehru@gmail.com 

Abstract: Chalcones and its derivatives are a versatile class of organic compounds that successfully proved as an effective agent for different biological activities.  This research focuses on the synthesis and spectral characterization of 3-(6'-hydroxy-naphthyl)-1-(3''-iodo-phenyl)-2-propen-1-one (chalcone) and its derivatives, pyrazoline and diazepine. These compounds were synthesized through conventional organic synthesis methods. Characterization was performed using UV-Visible and Infrared (IR) spectroscopy to confirm the structures and investigate the electronic and vibrational transitions in these molecules. 

Key Words: chalcone, claisen-schmidt condensation, pyrazoline, benzodiazepine, UV spectrophotometry, IR spectrophotometry.
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CHE-978
Electrochemical Performance of Carbon Modified LiNiPO4 as Li-Ion Battery Cathode: A Combined Experimental and Theoretical Study

Mehwish Huma Nasir,1,2,3 Naveed Kauser Janjua,1* & Jay Santoki3
1Department of Chemistry, Quaid-i-Azam University, Islamabad
2Institute for Applied Materials (IAM-ESS), Karlsruhe Institute of Technology, Eggenstein-Leopoldshafen, Germany
3Institute of Applied Materials (IAM-CMS), Karlsruhe Institute of Technology (KIT), Karlsruhe, Germany
*e-mail: nkausarjanjua@yahoo.com 

Abstract: This study demonstrates the synthesis of olivine LiNiPO4, and carbon modified LiNiPO4 (LNP/C-composites) cathode materials for use in lithium-ion batteries (LIBs) synthesized via non aqueous sol-gel process. The LNP/C-composites were fabricated through high energy ball-milling of LiNiPO4 with different weight ratios of conductive carbon black. The electrochemical performance of LiNiPO4 has been considerably improved by modifying the material with conductive carbon black which enhanced cathode performance as thoroughly studied by electrochemical analysis. Discharge capacities of LNP/C-composite cathodes with 25 wt% carbon were 175 mAh g−1, 150 mAh g−1 and 125 mAh g−1 with corresponding capacity retention of 82.7%, 84.1% and 82.2% after 100 cycles at 0.05C, 0.1C and 1C rates, respectively. High-temperature electrochemical impedance spectra correspond to decreased charge transfer resistance with increased electronic conductivity and minimum cell polarization for the LNP/C powders. Additionally, the inflow of lithium-ion flux in cathode particle was simulated by using phase-field modeling indicating the coexistence of Li-poor and Li-rich phases during charging and discharging processes. The findings are significant for the development of optimal battery electrode materials as the methodology and insights used are readily transferable to other ion insertion-based electrodes.

Keywords: LiNiPO4, sol-gel process, LNP/C-composites, electrode materials, lithium-ion batteries (LIBs)
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CHE-1178
Synthesis and Photocatalytic Performance of Modified Copper Sulfide Nanoparticles for Efficient Environmental Applications

Noor Ul Ain1*, Anam Safdar1
1Rawalpindi Women University, Rawalpindi
*e-mail: nor.ain@f.rwu.edu.pk 
Abstract: This study reports the solvothermal synthesis of iron-doped copper sulfide nanoparticles (Fe-doped CuS NPs) using ethylene diamine and octylamine as capping agents, resulting in efficient photocatalysts for Methylene blue dye degradation. The octylamine-derived Fe-doped CuS NPs demonstrated superior photocatalytic activity, achieving complete degradation within 10 minutes, outperforming the ethylene diamine-synthesized counterparts (18 minutes). Moreover, hexagonal CuS/Cu2S nanoplates were synthesized using ethylene diamine as a decomposing solvent, exhibiting a mixed-phase structure (310-890 nm). These nanoplates showcased exceptional stability and reusability, achieving 100% degradation of Congo red dye under both dark and light conditions. The findings highlight the potential of Fe-doped CuS NPs and CuS/Cu2S nanoplates as sustainable catalysts for wastewater treatment applications.

Key words: solvothermal, catalysis, photocatalytic
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CHE-979
CuO/GO nanocomposite synthesis and characterization: A Systematic Approach
Safia Khan1*, Bilal Ahmad1
1Department of chemistry, Rawalpindi women University
*e-mail: safiakhan487@gmail.com

Abstract: Nanotechnology is a unique branch of technology that offers substances in a very small size between (1–100 nm) with various crystal shapes. Metals can produce many oxides. These metal oxides play a major role in many areas of chemistry, physics, material science, and food science. In this research, Copper (II) oxide nanoparticles were synthesized via sol-gel process using copper (II) nitrate hexa hydrate as a precursor, by using Hummer’s process we prepared GO and then finally synthesize CuO/GO nanocomposites. For the elucidation of functional groups of nanocomposites, spectroscopic characterization techniques are used.

Keywords: nanotechnology, Copper (II) oxide (CuO), nanoparticles, Sol-gel process, GO, CuO/GO nanocomposites, hummers method
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CHE-980
Green Synthesis of Bioplastic from Bio-waste Materials: Exploring the Roles of Citric Acid and Jojoba Oil

Hifza Zahid1 & Nadia Abbas1 Noureen Khan1*
1Rawalpindi Women University, Rawalpindi
*e-mail: noureenkhan@f.rwu.pk

Abstract: With the ever-increasing demand for plastics in the world and their consequent disastrous effects on the environment, a suitable environmentally-friendly substitute such as bioplastics/biodegradable plastics is the need of time. Therefore, this study aimed to develop bioplastic films using bio-waste materials including starch-based bioplastic; extracted from potato peels, and a composite bioplastic prepared using starch as a matrix and cellulose nanocrystals CNCs as a reinforcing filler (CNCs was obtained from paper waste). The bioplastics were prepared by simple solution casting method. In addition, explored the role of citric acid as a cross-linking agent and jojoba oil as both a reinforcement and plasticizer activity enhancer to achieve high flexibility and enhanced mechanical strength. The blank bioplastic films (starch-based) and composite bioplastic were tested in the physical characteristics (absorption of water, solubility in water, solubility in alcohol, solubility in acid, biodegradation in soil, tensile strength, Young’s modulus) of the produced samples due to their different compositions. Results demonstrated that the blank bioplastic was not formed with good mechanical strength. Furthermore, the mechanical tests revealed that both tensile strength and modulus significantly increased with CNCs load in starch to form composite films. The moisture uptake of the films reinforced with CNCs also decreased is an indication of improvement in water resistance. However, the thermal stability of the films decreased by the addition of CNCs. Also, the water resistance and flexibility of the films were increased with the Jojoba oil addition. Additionally, the biodegradation rate of the bioplastics is significantly higher in soil compared to water, acidic media, and ethanol. Thus, the composite bioplastic produced was synthesized using natural and environmentally safe raw material and showed biodegradation, thus proving to be a good alternative to conventional plastics.

Key Words: plastics, durability, oil addition, thin films
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STATISTICS


STAT-1383
Earthquake Analysis of The Hindukush Range by Using Statistical Methods

Aiman Zaka1* & Tahir Mehmood1
1National University of Sciences and Technology, Islamabad
*e-mail: aimanzaka.987@gmail.com
 
Abstract: The Hindukush region is renowned for its high seismic activity, making it a crucial area for earthquake analysis. This research examines the earthquake data from 2008 to 2010 utilizing sophisticated statistical techniques. The earthquake catalog contains both dependent and independent events, required declustering to eliminate dependent events. The study focuses declustering methods with the Gardner-Knopoff approach to identify mainshocks. The declustering found 3164 clusters of earthquakes with a total of 3574 (37.5%) events out of 9532 with only the mainshock shown on a color-coded seismicity map. The Gutenberg-Richter relationship was used to assess the distribution of magnitudes, indicating a completeness magnitude of Mc = 3.03. Temporal and spatial analyses revealed a high productivity rate “a” of 5.21, indicating significant seismic activity, and “b” value of 0.98, reflecting notable higher frequency of smaller earthquakes. Variations in b-values were linked to the region’s distribution of earthquake magnitudes, while the high “a” value was due to elevated seismic activity. Moreover, the research employed the ETAS model to distinguish between background and triggered seismic activity in a defined area, identifying 146 target events and classifying 75% as background events. Using an iterative stochastic declustering method, the ETAS model yielded Maximum Likelihood estimates for important parameters, emphasizing the connection between mainshocks and aftershocks. The plot of estimates of ETAS model and spatial and temporal plots were utilized providing valuable information for assessing seismic hazard and evaluate the model’s accuracy. This research provides crucial insights on earthquake risks in the Hindukush area, enhancing earthquake assessment and risk analysis.

Keywords: utenberg range, seismic activity, declustering, gardner-knopoff, utenberg-richter relationship, etas model, seismic hazard analysis[image: Free Line Designs Png, Download Free Line Designs Png png images, Free  ClipArts on Clipart Library]

STAT-1394
Intel Image Classification using Deep Learning Algorithms

Abdullah Zahid Khan1* & Tahir Mehmood1
1National University of Sciences & Technology, Islamabad
*e-mail: abdullah.khan233@gmail.com 

Abstract: The research aims at developing natural scene image classifications from different parts of the world using the Intel Image Classification dataset. The dataset consists of approximately 14,000 images in the training set, 3,000 in the test set, and 7,000 in the prediction set. The study evaluates the performance of five deep learning models: Convolutional Neural Networks (CNNs), ResNet50, Inception V3, EfficientNet B0, and VGG16. The primary objective is to enhance the accuracy and overall performance of these models by addressing the class imbalance problem and optimizing hyperparameters. To ensure a robust evaluation, we used the following performance indices to validate the process: accuracy, precision, recall, F1 score, sensitivity score, specificity score, and confusion matrix. Among the tested models, ResNet50 achieved the highest accuracy index of 93%, indicating its superior accuracy and greater generalization. In particular, Inception V3 and VGG16 gave 92% accuracy, and EfficientNet B0 showed a result of 91% accuracy. The CNN model had an accuracy of 80%, despite being efficient in classifying images. This thorough evaluation shows how more complex neural frameworks such as the deep residual learning network, or ResNet50, can be extremely powerful in a common image classification task, but also highlights how the problem of class imbalance needs special attention to gain the best results. This research’s contribution to the field of image classification includes benchmarks for similar studies that use similar image datasets and approaches.

Keywords: machine learning, deep learning, computer vision, neural networks, convolutional neural network, residual network
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STAT-1341
Penalized Regression Modelling of Socio-Demographic Variables of Punjab-Pakistan Using MICS Data (2017–18)

Danial Akhtars
University of the Punjab, Lahore-Pakistan
e-mail: mphil.25f20@gmail.com 

Abstract: Big data is a challenging task in the modern world. The classical linear regression methods may not fulfil the requirements if the number of predictors exceeds the total sample size. Secondly, traditional linear regression approaches failed to select significant predictors. However, researchers need advanced statistical analysis tools that involve feature selection, prediction accuracy, and the purpose of producing simpler statistical modelling. The advanced-level feature selection regression analysis tools used in our study include least absolute shrinkage and selection operator (LASSO), elastic-net, adaptive-LASSO, Smoothly Clipped Absolute Deviation (SCAD), Minimax Concave Penalty (MCP), and Ridge. These procedures are called penalized regression methods or shrinkage methods. Although ridge is not a feature selection technique, it is also a family of penalized regression methods because of its advantage of shrinking the estimates towards zero. In this study, our main focus is to check the performance of these penalized methods using multiple indicator cluster survey (MICS) data based on real-life experiences provided by the Punjab Bureau of Statistics (PBS). We aim to make a simpler statistical model on that data and determine which predictors have a high influence on the response variable (the number of births given by the women). The penalized regression methods successfully select the predictors and set the others exactly to zero. The goodness of the models and prediction accuracy were also measured using performance evaluation criteria, whereas the optimal value of a regularization parameter or tuning parameter was selected using the cross-validation method.

Keywords: statistical modelling, penalized regression, shrinkage methods, feature selection, MICS data, tuning parameter, LASSO and SCAD[image: Free Line Designs Png, Download Free Line Designs Png png images, Free  ClipArts on Clipart Library]

STAT-1294
A Class of Generalized Ratio and Regression Estimators of Population Mean in The Presence of Non-Response Under Single- And Two-Phase Sampling

Aysha Azmat
Government College University, Lahore
e-mail: aysha_ravian@yahoo.com  

Abstract: This research aims to develop some estimators of ratio and product, exponential ratio and product type, regression estimators for estimating population mean in the presence of non-response, and these developed estimators produced the family of estimators. The developed estimators are based on single and two-phase sampling using single and two auxiliary variables in the presence of non-response. Full information case, partial information case and no information case are also studied. Efficiency of the derived estimators is compared with the other estimators through mean square error, where mean square errors are derived up to first order term. These estimators are efficient from other well-known existing estimators. Biases of the suggested estimators up to second order term are also obtained. To illustrate the efficiency of proposed estimators, mathematical and numerical competitive studies were done for both single and double stage sampling when there were non-respondents, proposed estimators were compared with other existing estimators in three different real populations. The MSE results of the proposed single-phase estimators T1(1), T2(1) for population 1 are 0.292 and 0.290. The MSE results of the proposed full information cases in Two phase Sapling T2(2) ,T3(2) ,T4(2) for population 1 are 0.686, 0.276, and 1.127. The MSE results of the proposed partial information cases in Two phase sampling T5(2) , T8(2) for population 2 are 0.057 and 4.840. The MSE of the proposed No information case in Two phase sampling T9(2) for population 2 is 0.134. These results show the superior performance of the proposed estimators when compared to the existing estimators.

Keywords:  non-response, estimators, single-phase sampling, two-phase sampling.
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STAT-1346
Calibrated Estimators in Randomized Response Designs for Shrinkage of Response Bias

Adil Sajid1 and Mursala Khan1*
1PMAS Arid Agriculture University, Rawalpindi
*e-mail:mursala@uaar.edu.pk 

Abstract: The collection of sensitive information through direct survey technique is a difficult task. To overcome this problem, researchers have developed different indirect methods namely; randomized response techniques (RRT). The purpose is to reduce non-response rates and social desirability response bias. For the first time, Warner (1965) introduced this technique and later various researchers contributed in this field and developed different models depending on the nature of sensitive variable. Recent development provides an alternate to the classical RRT called item count technique (ICT). In order to meet new challenges several variants of this technique have been purposed. The one quantitative variant of this is the item sum technique (IST) in which the sampled units are asked to respond to a two list of items containing key item (sensitive question) related to study variable and various non-key items (non-sensitive questions). This technique is used to estimate the mean of a sensitive quantitative variable. No extensive literature (theoretical and applied) available to discuss the calibration technique in view of proposing calibrated estimator(s) using IST. This study attempts to propose calibrated estimator using IST which improves the efficiency of the sensitive mean when auxiliary information is used at the design and estimation procedures.  Horvitz- Thompson estimator provides the base for calibration. The efficiency of calibrated estimator under IST is evaluated by empirical and simulated data. The emphasis is given to calibration method as the designed-based approach is useful in sufficiently large domains. The results of this study open new avenue for researchers and justify that the calibrated estimators using IST provide valid or less biased estimates.

Keywords: calibration estimator, sensitive queries, indirect survey technique, non-response, item sum technique
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ZOO-843
Therapeutic Applications of Animals in Kallar Kahar Community

Saba Mulazim1, Sana Ashraf1*, Rabia Aslam1
1Department of Zoology, University of Lahore, Sargodha campus
*e-mail:  sana.ashraf@sgd.uol.edu.pk

 Abstract: Traditional medicine was taken because it was widely available and accepted in the community. The fact that traditional medication is less expensive than biological treatment. The complex links that exist between human societies and the animal species they encounter are the subject of the interdisciplinary science of ethno zoology. By combining viewpoints from anthropology, zoology, and ecology, it investigates how various fidelity level categorize, use, and interact with animals. Within the context of domestic animals and wildlife, this topic offers insights into traditional ecological knowledge and cultural values and practices. Researchers may learn more about how native people view animal behavior, conservation, and the place of animals in myths, customs, and everyday life by investigating ethno-zoological systems. By exposing customs and local knowledge that might guide contemporary conservation tactics, this research not only advances our understanding of cultural diversity but also helps to conserve biodiversity and promote sustainable resource management. From November 2023 to July 2024, my thesis is centered on (Ethno medicinal study of animals in Kallar kahar by indigenous communities of district Sargodha). This research intends to provide important insights into the relationship between cultural values and biodiversity by examining how different cultures view animals and their roles in different societal circumstances. The Apis mellifera (Honeybee) has highest IMA. A. mellifera has the highest functional capacity (40), while the Wolf and Horseshoe bat have the lowest (2). Passeres and others have the highest fidelity level (100), and Naemorhedus goral has the highest corrected fidelity level.
Keywords: Traditional medicines, ethno zoology, indigenous knowledge, sargodha, fidelity level
[image: Free Line Designs Png, Download Free Line Designs Png png images, Free  ClipArts on Clipart Library]

ZOO-840
Ethnomedicinal Study of Traditional Knowledge about Phytozoorecepis by Local Community of District Bhakkar

Anum Gull1, Sana Ashraf1, Sunbal Khalil1*, Rabia Aslam1, Saba Mulazim1, Ruth Zafar1
*Department of Botany, University of Lahore, Sargodha campus
*e-mail: Sana.ashraf@sgd.uol.edu.pk

Abstract: Ethnomedicine involves the use of traditional healing practices by indigenous and local communities to address various health issues through natural resources. This discipline merges cultural beliefs, spiritual practices, and empirical knowledge passed down through generations. Therapeutic remedies in ethno medicines frequently incorporate animal based (zoo therapy) ingredients, creating complex formulas that address both physical and spiritual health needs. It documents numerous animal parts for their medicinal properties, preparation techniques, and specific health applications among the residents of Darya Khan, located in District Bhakkar. Spanning from November 2023 to July 2024, the study employs in-depth interviews and surveys with 200 participants to examine both traditional and modern animal-based medicinal practices. The main goal is to catalog and evaluate the types of animals utilized, the ailments they are believed to address, and the cultural relevance of these practices. Various statistical methods were employed for data analysis, including Frequency of Citation (FC), Fidelity Level (FL), Relative Importance Level (RIL), Corrected Fidelity Level (CFL), and Informants of Major Ailments (IMA). The Macropus rufus (kangaroos) was noted for having the highest IMA value while Bos Taurus(cow) and crocodile (Crocodylus porosus) were found to have the highest RIL value of 1. Initial results indicate a wide array of therapeutic uses, with some animals playing a key role in local health rituals and treatments. The research aims to offer a thorough understanding of these practices, their historical backgrounds, and their potential impact on both local and broader medicinal fields. By capturing these traditional approaches, the study helps preserve local knowledge and sheds light on the relationship between culture, tradition, and health.

Keywords: Therapeutic uses, traditional medicine, darya khan, animal-based treatments, cultural significance.
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Morphometric Analysis of Apis cerana Populations in The Northeastern Himalayan Region

Iqra Afzal l & Samina Qamer2*
1Department of zoology, Government College University Faisalabad
2Department of zoology, Rawalpindi Women University, Rawalpindi
*e-mail:  samina.qamer@f.rwu.edu.pk

Abstract: The selected bee species Apis cerana is native honeybee species of Pakistan also known as “Asian bee” and “Dasi bee’. Thirty samples of worker honey bees form each hives were collected from Peshawar, Charsadda, Mansehra, Dadar and Swat from KPK and Muzaffarabad, Bagh, Rawalakot, Palandri and Poonch from Kashmir region. These bees were preserved in 70 alcohols before analysis. Body weight (90.5mg), body length (1cm), body width (4mm), cubital index (4um), and number of humuli were found (19) in A. cerana species from KPK, Pakistan. Body weight (108.82mg), body width (4mm), cubital index (4.33um), and number of humuli (18) were found in A. cerana species from AJK, Pakistan. Length of hind leg depicted variation 8mm and 7.52mm in A. cerana from KPK and AJK, respectively. Number of humuli and cubital index were appeared most important characteristics in discrimination of worker bees from ecologically different niches. While number of strips on thorax, number of segments of abdomen, sub segment of antennae, number of simple eyes are same in A. cerana worker bees from both regions (KPK, AJK).  Mean width of basitarsus nearly same (0.59, 0.58) in A. cerana of KPK and AJK, Pakistan. Mean width of 2nd tergite (2,2), 3rd tergite (2,2.17) and 4th tergite (2,2.01) found in A. cerana of KPK and AJK, Pakistan, respectively. The length of foreleg (6,6.4mm), middle leg (7,7.4mm), length of 2nd, 3rd, 4th, tergites (7mm,8mm) in the A. cerana were approximately same in all worker bees collected from two regions KPK and Kashmir region of Pakistan. 

Keywords: A. cerana, AJK, Khyber Pakhtunkhwa, cubital index
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ZOO-1357
Skin Type as Main Predisposition Factor to Acne, Evaluation of Acne Severity and Psychosocial Challenges Faced by Acne Patients: A Cross Sectional Study

Quratulain 12* & Madeeha Khan2
1COMSATS University Islamabad
2Shifa Tameer-e-Millat University, Islamabad
*e-mail: quratulain.stmu@gmail.com 

Abstract: Introduction: Acne vulgaris is very complex multifactorial inflammatory disease involving multiple pustules and nodules. This community-based study was done to evaluate the prevalence of different skin types in acne vulgaris patients and psychosocial challenges confronted by acne patients. The Study was conducted in Shifa Tameer-e-Millat University Islamabad by developing questionnaire and taking personal interview from acne patients in Rawalpindi and Islamabad. The Skin types of patients (n=400) were assessed by using information from questionnaire and interview data. Oily, normal, combinational, dry and sensitive skin types were compared with acne severity i.e. mild moderate and severe. Skin types were also compared with the feeling of embarrassment to evaluate whether acne prevalence is associated with psychic challenges or not. 69% of patients had oily skin types which showed that greasiness of skin is related to the occurrence of acne. Upon comparing skin types with acne severity significant results, (P value=<0.001) were obtained which showed that type of skin highly affects the severity of acne. Our data showed that 78% patients are facing psychosocial challenges in Pakistani community.
Persons with oily skin should be more careful about their skin cleanliness because greasiness of oily skin plays a major role in the development of acne. People with oily skin suffer from severe acne as compared to other skin types. The Pakistani community people with acne are facing different psychosocial challenges. There is a need for development of proper protocols for detection, diagnosis and early treatment of acne.

Keywords: Acne Vulgaris, skin types, prevalence, acne severity, questionnaire, psychosocial challenges
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Physicochemical Analysis of Drinking Water used for Poultry Farms in Northern, Central and Southern Punjab, Pakistan 

Shazia Shamas1*, Laila Siraj1, Bushra Nisa1, Hania Abrar1, Ghulam Fareed2, Rozina Sardar2, Akbar Ali2, Mubashra Naeem2 
 1Department of Zoology, Rawalpindi Women University, Rawalpindi
2Feed Testing Laboratory, Poultry Research Institute, Rawalpindi
*e-mail: shazia.shamas@f.rwu.edu.pk  

Abstract: Owing to alarming increase in population and rapid 
industrialization, drinking water quality is being deteriorated day by day in Punjab, Pakistan. Physico-chemical analysis of 400 drinking water samples was carried out to develop a record on the quality of water being consumed in different poultry farms of northern, central and southern Punjab. The results showed that pH values of all drinking water samples of three zones of Punjab province were within the safe limit. The total hardness values of water samples taken from three zones were found higher (except Jhelum) than the values recommended by Carter and Sneed (1996) and Fairchild and Ritz (2012). However, all these values were noted very low than the standard value given by Weltzien (2002). Average TDS levels in all three zones (except DG Khan), were lower than the permissible level. Mean values of Na in all drinking water samples (except Faisalabad and Sheikhupura cities) were lower than allowable value as recommended by Weltzien (2002). However, all these values were higher than acceptable value proposed by Fairchild and Ritz (2012). Low concentration of K and Ca ions in all drinking water samples were noted against acceptable value for poultry performance. Higher Cl- contents were found in only water samples collected from Faisalabad and DG Khan than the permissible limits. All the values of SO42- in the samples collected from northern Punjab are noted within the safe limits. But, two samples obtained from central Punjab (Kasur and Sheikhupura) are found higher SO42-values than the allowable value. Only one sample of southern Punjab (Muzaffargarh) was observed lower SO42- value than the recommended value. It means values of maximum samples relating southern Punjab are exceeding -values than the standard value suggested by Weltzien (2002) but lower than values recommended by Carter and Sneed (1996) and Fairchild and Ritz (2012) except Rawalpindi & Islamabad samples. Samples of drinking water taken from northern Punjab are showing higher NO3 values. However, NO3- values of samples obtained from central Punjab are presenting lower than standard value suggested by Weltzien (2002) except Gujranwala and Faisalabad samples. Likewise, NO3- values of samples collected from southern Punjab are depicting lower than standard value suggested by Weltzien (2002) except DG Khan and Rahim Yar Khan samples which indicating higher values than standard values suggested by Carter and Sneed (1996) and Fairchild and Ritz (2012). There is instant need to take protective measures and treatment technologies to overcome unhygienic condition of drinking water supplies in poultry farms situated at different areas of Punjab, Pakistan.

Keywords: drinking water; physical analysis; chemical analysis; standard values
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Evaluation of Anemia Prevalence and Its Impact on Pregnant Women in Gilgit District, Gilgit-Baltistan

Tehmina1, Uroosa Aslam1, Rabea Ejaz1*
1Department of Zoology, Rawalpindi Women University, Rawalpindi
*e-mail:  rabea.ejaz@f.rwu.edu.pk

Abstract: Anemia during pregnancy is a significant public health concern that reduces the oxygen carrying capacity of blood, potentially leading to adverse maternal and fetal outcomes. The present study aimed to determine the prevalence and severity of anemia among pregnant women in district Gilgit and to assess the association between anemia levels and various socio-economic and demographic factors. For this purpose, a descriptive cross-sectional study was conducted using secondary data collected from 150 pregnant women attending the District Headquarters (DHQ) Hospital in Gilgit-Baltistan. Data were gathered by detailed questionnaires, encompassing demographic information and hemoglobin (Hb) levels of patients. Anemia was classified according to WHO standards into normal Hb (≥11 g/dL), mild (10–10.9 g/dL), moderate (7–9.9 g/dL), and severe (<7 g/dL) categories. The participants were stratified into four age groups: 25–30, 30–35, 35–40, and >40 years. The hemoglobin levels among the participants ranged from 5.7 to 14.0 g/dL. The overall prevalence of anemia was 68%, with 21% classified as mild, 35.3% as moderate, and 11.7% as severe. Only 32% of the women had normal hemoglobin levels. Age-wise analysis revealed that the highest prevalence of moderate anemia was observed in the 25–30 years age group (37%), while severe anemia was most prevalent in the >40 years age group (20%). Socio-economic and nutritional factors were identified as significant contributors to the varying levels of anemia among the study population. The present study indicates a high prevalence of anemia among pregnant women in the district Gilgit, with moderate anemia being the most common. These findings underscore the need for targeted nutritional interventions and health education programs to improve maternal health. Emphasis should be placed on promoting iron-rich diets and addressing socio-economic disparities to prevent and manage anemia during pregnancy.

Keywords: anemia, pregnancy, hemoglobin levels, prevalence, Gilgit-Baltistan, maternal health
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DNA Binding Studies, Molecular Docking and Biological Activities of Drug like Molecules

Umema Maqbool 1* & Dr. Ruqia Mehmood Baig1
1PMAS Arid Agriculture University, Rawalpindi
*e-mail: umemamaqbool12345@gmail.com

Abstract: The in-silico and in-vitro studies had been carried out to investigate the interactions of heterocyclic compounds with DNA. Triazines; selected heterocyclic compounds, are known to have importance in pharmacology and medicines and proved as anticancer, anti-inflammatory, anti-viral and anti-mycobacterial. On this base, these compounds were selected and their interactions with nucleic acid had been studied in following research. Experimental work consists of DNA extraction, gel electrophoresis, nano-spectrophotometry and UV-Vis spectrophotometry. In-silico work includes analysis of pharmacokinetics of all selected compounds and molecular docking. Different outcomes from in-vitro and in-silico work have shown intercalation as dominant mode of interaction between drug and DNA. 

Keywords: DNA, In-silico, pharmacokinetics, UV-Visible spectroscopy, molecular docking, intercalation.
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Determination of Risk Factors of Retinopathy in Diabetic Patients

Uroosa Aslam1, Tehmina1, Baila Razzaq1, Hajra Qamar1, Yusra Khan1, Samia Ali1, Nadia Zulfiqar1, Husna Anwar1, Kulsoom Fatima1, Yusra Khan, Shazia Shamas*1 & Rabea Ejaz1
1Department of Zoology Rawalpindi Women University, Rawalpindi
*e-mail:  rabea.ejaz@f.rwu.edu.pk, shazia.shamas@f.rwu.edu.pk

Abstract: Diabetic retinopathy (DR) is a common problem in type 1 and type 2 diabetes mellitus and is a major cause of blindness among working adults. The present study aimed to investigate the risk factors for the development of DR. A cross-sectional study was conducted based on data from 100 individuals (70 individuals for the experimental group; and 30 individuals for the control group) attending the different eye hospitals of district Rawalpindi and local community people. First, the glucose estimation of the subject was measured by using a glucometer. Data was collected through a review of medical charts for the absence or presence of DR, determined by an ophthalmologist. The study protocol included demographic characteristics, metabolic control, diabetes mellitus (DM) profile, and comorbidities. Data was analyzed by using SPSS by percentage analysis to demonstrate a correlation between the duration of DM and the onset of DR in different age groups. The mean age of the experimental group was 55.6 years. Gender and body mass index were not associated with outcome of disease. Individuals with poor glycemic control were more likely to have DR. A positive relationship was observed between the duration of DM and DR, with higher chances in patients having DM for 11-15 years and ˃15 years. Diabetic patients having DM for last 10 years with poor glycemic control have a higher chance of DR.  

Keywords:  Diabetic retinopathy, diabetes mellitus, ophthalmoscopy, hyperglycemia
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Effect of Storage on Apis mellifera Honey

Hafsa Tariq1, Sajjal Batool1, Khola Bint E Ayaz1, Uzma Khalid1, Samina Qamer1*
Department of Zoology, Rawalpindi Women University, Rawalpindi
*e-mail:  samina.qamer@f.rwu.edu.pk

Abstract: The present study was conducted to determine the influence of storage on the various quality parameters of Pakistani Citrus spp. Honey of Apis mellifera. All physicochemical determinations were essentially carried out according to the International Honey Commission. Fresh Pakistani 25 samples of Citrus spp. Honey produced by A. mellifera were collected from different localities of Punjab (Faisalabad, Sargodha, Toba Tek Singh and Gojra) Pakistan. All the samples were collected in sterilized dry jars and were analyzed immediately to record the actual readings of fresh honey to compare further, after the storage effect. Samples were stored at room temperature (25+30C) in the University lab and after each month a number of quality parameters of honey were checked out. The findings of the first month were: pH (3.79), Moisture Content (16.93%), Electrical Conductivity (EC) (0.224 mS/cm), Free Acidity (11.68 meq/kg), Lactone Content (4.56 meq/kg), Total Acidity (16.24 meq/kg), Proline Content (336.90 mg/kg), HMF Content (11.73 mg/kg) and Diastase Activity (14.87 DN). After one month storage, many changes were recorded as: pH (3.75), Moisture Content (17.88 %), Electrical Conductivity (EC) (0.240 mS/cm), Free Acidity (14.03 meq/kg), Lactone Content (5.59 meq/kg), Total Acidity (19.62 meq/kg), Proline Content (307.04 mg/kg), HMF Content (32.65 mg/kg) and Diastase Activity (11.75 DN). An overall increase in pH (3.76), Moisture Content (21.35%), Electrical Conductivity (EC) (0.244 mS/cm), Free Acidity (14.55 meq/kg), Lactone Content (6.16 meq/kg), Total Acidity (20.71 meq/kg), Proline Content (331.89 mg/kg), HMF Content (58.37 mg/kg) and Diastase Activity (10.54 DN) was observed. The pH after one month had decreased (1.05%), increased (0.26%) at second month, however, overall 0.79% reduced during storage. Diastase activity had diminished gradually after each month; (20.98%), (10.29%) and (29. 12%), respectively although remained within standard limit i.e. 3.
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Characterization of Isolates from Honeybee Colonies Showing European Foul Brood Disease Symptoms
Bushra Nisa1, Hamra Bano1 and Samina Qamer1*
1Department of Zoology, Rawalpindi Women University, Rawalpindi
*e-mail:  samina.qamer@f.rwu.edu.pk

Abstract: The aim of current study is to characterize the isolates from European honeybee colonies showing EFB disease’s symptoms and to determine the effectiveness of antibiotics against the EFB disease causing bacteria. For this purpose, diseased larvae samples of Apis mellifera showing European foulbrood symptoms were taken from two areas; Hafizabad and Sheikhupura. Effect of antibiotics from groups Cephalosporins (Velosef and Keflex) and Aminoglycosides (Kanamycin and Amikin) were studied against the isolates collected from diseased colonies. Morphological, biochemical and molecular identification of isolates was carried out. A spore forming bacterium Bacillus paralicheniformis was molecularly identified by using 16S rRNA gene, from isolate S4. The mean of zones of growth inhibition for all the bacterial isolates by Amikin, Kanamycin, Keflex and Velocef was 24.9mm, 24.5mm, 21.04mm, and 15.95mm, respectively. With 200µl antibiotic, MIC of Kanamycin and Amikin was 30µg, and Keflex and Velosef was 45µg. It can be concluded that Kanamycin and Amikin were found more effective to control the European foulbrood disease comparative to Keflex, and Velocef. The efficiency order of antibiotics was as follows, Amikin > Kanamycin > Keflex > Velocef.

Keywords: Kanamycin, keflex, velocef, european foul brood
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Some Morphometric Studies of Two Giant and Titan Barnacle Species from Rocky Shore of Karachi, Pakistan
Arooba Nasir1 & Noor us Saher1*
1Centre of Excellence and Marine Biology (CEMB), University of Karachi
*e-mail: noorusaher@yahoo.com 

Abstract: The shape of the shells varies greatly among adult barnacles in the genus Balanus. Morphometry is the measurement and study of the size, form, and structural aspects of barnacles, specifically two species of Genus Megabalanus. Comprehending the importance of barnacle morphometry is essential for numerous fields of study and applications. Barnacle morphometry plays a major role in the identification, classification, and categorization of these two-barnacle species.  Numerous methods are available for studying barnacle morphometry, including as regression analysis, univariate comparison (t-test), and more sophisticated and systematic procedures. During the study, the species were collected from the rocky shores of Buleji and Manora during 2022 and 2023. Selected allometric analyses and image analysis techniques were used to investigate the link between various barnacle morphological features. The two species from the genus Megabalanus displayed some physical similarities by lengthening its rostrum and carina in relation to its basal diameter. Tergum length demonstrates the two species’ notable mean differences. The T-Test revealed a significant deviation between the b-value and the theoretical value.

 Keywords: morphometry, megabalanus, buleji, regression
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Study of Seasonal Variations of Taunsa Barrage and Muzaffar Garh Canal for Physicochemical Analysis and Heavy Metal Detection

Huda Sarwar1, Arshad Munir2, Fareeha Ambreen1, Rabea Ejaz1, Shazia Shamas1 & Samina Qamer1*
134Department of Zoology, Rawalpindi Women University, Rawalpindi
2Department of Zoology, Government College University Faisalabad2
*e-mail:  samina.qamer@f.rwu.edu.pk

Abstract: The comparative study has been carried out from March, 2019 to February 2020 to investigate the seasonal variation in Physico-chemical parameters and metal contents of Taunsa barrage (control) water and Muzaffargarh canal (polluted site). The physical parameter studies include temperature, air temperature, light penetration, photoperiod, humidity and chemical parameters include pH E.C, DO, T.V.S and heavy metals K+, Na+, Ca++, Zn++, Cd++, Fe++, Hg+, Pb++, St++ respectively.At Taunsa Barrage the air and water temperature showed higher values in summer and lower in winter. Maximum and minimum humidity level showed in June (61%) and March (50.5%) respectively. Light penetration 12.2 cm in November and 2.35 cm in June, Photoperiod of both sites were same, 14.06 hours in June and 10.18hours in December, E.C 485 µ.S/cm in January and 330 µ.S/cm in May, PH 8.86 in August and 7.57 in April, D.O 17.25 mg/lit in September and 7.65 mg/lit in January, T.V.S 0.023 mg/l in September and 0.0105 mg/l in February. T.D.S was maximum (231.5 mg/l) in January and minimum (155.5 mg/l) in October, respectively. Similarly, Calcium and Mg++ counted max (17.05 ppm) in January and min (7.49 ppm) in March. Strontium (0.034 ppm), Fe counted in the month of May (0.1ppm), July (0.0015ppm), August (0.3ppm) and November(0.01ppm). Hg (0.001 ppm) noted only in June (0.01ppm), July(0.02ppm), September(0.001ppm) and December(0.0025ppm). Cd recorded during in May (0.002ppm), June (0.13ppm), July(0.09ppm), August(0.018ppm) and in January (0.0001ppm). Sodium showed max (15.2 ppm) in November and min (1.625 ppm) in June. Zn++ was max (5.75 ppm) in March and min (3.5 ppm) in July. Pb has noted in April (0.01ppm), July (0.03ppm), August (0.05ppm) and January (0.0025ppm). K+ depicted max (3.13 ppm) in March and min (1.535 ppm) in November. Higher air and water temperature in summer and lower in winter have characterized by Muzaffargarh canal. The humidity maximum 88.5% and minimum 53.35%. Record of humidity has carried out in December and March, respectively. Light penetration in polluted water rated max (14.06 cm) in June and min. (7.05 cm) in February. E.C 1458 µ.S/cm in August season and min 792 µ.S/cm in March .pH was 7.72 in January and min 6.34 in August .D.O 6.45 mg/lit and minimum 4.15 mg/lit. T.V.S 1.535 mg/l in February and 0.39 mg/l in June. T.D.S 0.89 mg/l in February and min 0.185 mg/l in June. Ca++ and Mg++ recorded max (4.305 ppm) in November and min (0.87 ppm) in July. Strontium, Hg and Pb were totally absent. Fe 3.33 ppm in September and min (1.325 ppm) in February. Cd 0.001 ppm documented only in March. Sodium Na++ was max (11.35 ppm) in October and min (3.21 ppm) in March. Zn++ was max (4.125 ppm) in March and min (2.99 ppm) in July. K+ noted max (2.48 ppm) in January and min (0.22 ppm) in March. 

Keywords: seasonal variations, taunsa barrage, muzaffar garh canal, physicochemical analysis, heavy metal detection
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Evolution of Heavy Metals in Mud and Water of Khanpur and Rawal Dams

Aqsa Arif1, mahnoor Arif1, Husna Anwar1, Laila Siraj2, Shazia Shamas1, Fareeha Ambreen1*
1Rawalpindi Women University, Rawalpindi
2 Abbotabad University of Science and Technology
*e-mail:  fareeha.ambreen@f.rwu.edu.pk

Abstract: The main objectives of this study were to investigate heavy metals concentration in water and mud samples of different sites of Khanpur and rawal dams. For this purpose, mid and water sample A from Khanpur (polluted) and mud and water sample B (polluted) were collected and analyzed for six heavy metals including silver, gold, iron, magnesium, arsenic and cobalt were analyzed and compared with mud and water samples A from Khanpur NEQS recommended limits. All the studied heavy metal parameters in mud and water samples A, B were below the NEQS permissible limits. Among heavy metals water sample, A had highest magnesium and lowest cobalt level whereas mud sample B had more cobalt and less silver. Similarly, water sample B had high concentration of cobalt and low concentration of silver. Heavy metals parameters in water sample A was in the order silver > gold > iron > arsenic > magnesium > cobalt and in mud sample A was showing metal concentration as magnesium > silver > gold > iron > arsenic > cobalt. Similarly, heavy metal concentration in water sample B was in the order cobalt > gold > magnesium > iron > arsenic > silver and in mud sample B was in the trend magnesium > arsenic > silver > gold > cobalt > iron. Results showed that the water samples were safe for drinking purpose as heavy metal concentration was within acceptable.

Keywords: water, mud, heavy metals, khanpur dam, rawal dam
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Assessment and Prevalence of Diabetes Mellitus in District Gilgit, Gilgit-Baltistan

Shabana Batool1, Tehmina2, Rabea Ejaz2*
1Department of Zoology, Karakorum International University, Gilgit
2Department of Zoology Rawalpindi Women University, Rawalpindi
*e-mail: rabea.ejaz@f.rwu.edu.pk

Abstract: Diabetes mellitus is one of the leading causes of mortality and morbidity worldwide and a major health issue in Pakistan including Gilgit Baltistan. Its incidence rate appears to be increasing in the last few decades. The aim of this study was to determine the prevalence of diabetes mellitus in District Gilgit and also to assess the risk factors associated with the condition. This descriptive study was carried out in Gilgit District using secondary data collected from DHQ Hospital Gilgit-Baltistan and with the help of primary data collected through questionnaire.  A total of 150 Cases (75 males and 75 females) from the hospital were studied for their incidence of diabetes mellitus of age group ranging from 30 to 55 years and a sample of 30 residents each were interviewed aged from 20 to 55 years using a questionnaire specifically designed for various risk factors including, family history, addiction of alcohol and smoking, eating pattern and exercise pattern.  According to the secondary data 22.66% males and 21.33% females were normal, 32% males and 28% females were pre-diabetic and 45.33% males and 50.66% females were diabetic. According to the survey results, the diabetes mellitus is more prevalent in the age below 45 years (40%), over weight problem accounted for diabetes mellitus between 70 to 79 years of age (57%) and the prevalence of diabetes mellitus is higher in rural areas (60%) than that of urban areas (40%) in the district.  Moreover, the Diabetes mellitus were diagnosed in the age group of 40 to 45 years with more prevalent among the people having the family history of diabetes mellitus. According to the respondents, mostly (70%) had high blood pressure problem. The survey also revealed that addiction of alcohol was less among diabetic patients compared to their smoking habits. The eating patterns showed that 63% of the respondents were using oil for cooking which is one of risk factors for diabetes mellitus and another 66% respondents were not using fruits with their diet every day. Most of the respondents during our survey were showing physical inactivity and only 36% were physically active during the study period in Gilgit District.

Keywords: Diabetes mellitus, alcohol, mortality, Gilgit
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Biosystematics of Grasshoppers Family Pyrgomorphidae (Orthoptera) with Special Reference to Evolution of Male Genitalia

Sundus Zahid1*, Sardar Azhar Mehmood1, Kushi Muhammad1 & Hojun Song1
1Hazara University, Mansehra
*e-mail: Sundus_zahid@hotmail.com 

Abstract: The grasshopper family Pyrgomorphidae is one of the most colorful orthopteran lineages, and includes biologically fascinating and culturally important species. Currently, two subfamilies, Orthacridinae and Pyrgomorphinae, are recognized with 31 tribes, 148 genera, and 488 valid species. The Indian subcontinent is known to harbor a high level of insect biodiversity and endemism, but the grasshopper fauna in this region is poorly understood, in part due to the lack of appropriate taxonomic resources. Pyrgomorphidae specimens were borrowed from the following institutions: Natural History Museum, London, U.K. (BMNH); Academy of Natural Sciences of Drexel University, the Philadelphia, PA, U.S.A. the Muséum of National History Paris and France and high-resolution digital images  were taken using the Visionary Digital LK Imaging System available at the Song Laboratory of Insect Systematics and Evolution in the Department of Entomology at Texas A&M University in combination with a Canon EOS 6D camera using 65 and 100-mm lenses to take multiple pictures altering the depths of field. We have produced an illustrated key to 21 Pyrgomorphidae genera known from the Indian subcontinent. This new identification key will become a useful tool for increasing our knowledge on the taxonomy of grasshoppers in this important biogeographic region.
Recent attempts to reconstruct the phylogeny of this family have resulted in a large degree of conflicts between a morphology-based study and a molecular-based study, mainly due to convergent morphological traits that affected phylogenetic reconstruction. In the second study, a molecular phylogeny of Pyrgomorphidae based on 32 ingroup species and mitochondrial genome data is proposed, which is used to test the monophyly of the taxonomic groupings used in the current classification scheme. Using the ancestral character state reconstruction analyses and character mapping, we demonstrate that some of the morphological characters, including the male genitalia, which were considered to be taxonomically important, have evolved convergently across the phylogeny. We discuss the discrepancies between our phylogeny and the previous studies and propose an approach to establish a natural classification scheme for Pyrgomorphidae.

Keywords: dichotomous key; gaudy grasshoppers; taxonomy, paraphyly, convergence, male genitalia, mitochondrial genome
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ZOO-1372
Antidiabetic Assay and Drug-DNA Interactions Studies of Heterocyclic Compounds Using Dry and Wet Lab Approaches

Huma Farooq1*, Ruqia Mehmood baig1, Saima Kalsoom2
1.Department of Zoology Wildlife and Fisheries, PMAS Arid Agriculture University Rawalpindi
2.Department of Biochemistry, PMAS Arid Agriculture University Rawalpindi
*e-mail: farooqhuma098@gmail.com
Abstract: Heterocyclic compounds are a cornerstone in medicinal chemistry, particularly in the development of antidiabetic therapies. In order to examine the antidiabetic potential and DNA interaction characteristics of a number of recently synthesized heterocyclic compounds, this work uses both wet lab and dry lab methods. The production of these compounds and in vitro studies to assess their inhibitory efficacy against important enzymes linked to diabetes, like α-glucosidase and α-amylase, comprise the wet lab phase. Furthermore, tests of glucose uptake in cultured cells are carried out to evaluate their biological effectiveness. Simultaneously, studies of DNA binding are carried out utenberg spectroscopic methods, such as UV-visible, gel electroflroses, and DNA nanodrop spectroscopy, to clarify the molecular mechanisms of interaction. The dry lab phase entails silico molecular docking and dynamics simulations to anticipate binding affinities and interaction modes with DNA and enzyme targets, offering a thorough comprehension of their possible therapeutic roles. By combining these approaches, it is hoped to find lead compounds that have both strong antidiabetic activity and noteworthy DNA interaction properties. These compounds may open the door to new treatment approaches for the treatment of diabetes.

Keywords: heterocyclic compounds, antidiabetic activity, DNA interaction, molecular docking, drug discovery
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