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Message by the Patron
I am pleased to share that the Department of Environmental
Sciences, COMSATS University Islamabad (CUI) - Vehari Campus,
is organizing an International Environmental Science Conference
(ESCON 2022) on Recent Trends in Environmental Sustainability.
We as a COMSATS family greatly appreciate our Chief guest Prof.
Dr. Robina Farooq, Vice Chancellor-Government College Women
University, Faisalabad who agreed to spare some time from her
busy schedule and graced the event. I pay my sincere gratitude
to the keynote speakers from Australia, Italy, USA, Germany,
Canada, France, Kingdom of Saudi Arabia, Oman and China. I express my deepest appreciation
to the collaborators and partners who have contributed to make this idea to a success.
Although, relatively young University of the country, COMSATS University Islamabad has
brought a big change in research culture of the country especially in STEMs owing to its
visionary leadership. To further grow and enhance the skill set of faculties and graduates, high
impact national and international conferences, seminars, and symposiums are pre-requisite
which provide a platform for researchers to come in close contact with each other to share
their ideas and create opportunities for future collaborations.
The environmental degradation by anthropogenic activities is a widespread and serious issue
confronting society, scientists, and regulatory authorities worldwide. The importance of
sustainable development with no harm to environment is high on agenda on global scale. In
post-industrial era, the world has witnessed a rapid but uneven industrial and technological
development, which has affected the environment sustainability, and already World has
started observing some effects, such as global warming, air pollution, climate change, and
loss of biodiversity. The challenges of sustainable development can only be achieved through
an integrated and comprehensive approach involving social and technological changes in all
sectors of human life and its environment.
This conference has brought national and international researchers, academicians, scientists,
students, engineers and practitioners to share their experiences and showcase their
innovations that will help to solve the environmental issues, risks and safety assessments. The
conference provides an excellent opportunity in the region for all the stakeholders to catch
up with and contribute to the developments with environmental sustainability. I must say
that organizing such an International Conference in Vehari should be an ice breaking event as
it would bring more international partners to this region. Vehari and its surrounding has
immense potential to become a leader in sustainable development from the agriculture and
vet sciences. Moreover, such an event at Vehari will serve as a highly valuable learning
platform for our students who have very limited opportunities of such events in this region.
Also, our students will have an interaction and exposure with well-known national and
international researchers and scientist.
I am equally sure that the faculty and other stake holders in the region will take full benefit of
the activity and will help to define a road map of activities to follow the conference. I also
heard about publication of papers from this conference in a special issue of Environmental
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Science and Pollution Research Journal, which would be a great scientific contribution at
international level. I am highly optimistic that this conference will be a one big step forward
for the COMSATS University Islamabad, Vehari Campus. I wish very best to all of the
participants and hope you to become our ambassadors when you go back to your
organizations.
Last but not the least, I commend the efforts of Organizing Committee, Technical Program
Committee members, the volunteers who have worked directly and indirectly to make this
event happen. I wish all the participants a very productive conference with exciting and
encouraging discussions and exchange of knowledge so that together we can anticipate a
future of groundbreaking knowledge, research, and technology for humanities.

Prof. Dr. Saleem Farooq Shaukat
Director,
COMSATS University Islamabad, Vehari-Campus
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Editorial
Environmental sustainability occupies an increasingly important position on the corporate
agenda around the world. The major ingredients of environmental sustainability are
elimination of potentially toxic wastes and emissions, maximizing energy efficiency and
productivity and minimizing practices that may adversely affect the utilization of natural
resources by coming generations. In 2022, everyone from investors to companies and nations
to individuals are becoming more aware of their carbon footprints and pushing for greater
sustainability and long-term environmental quality. Among many, the current sustainability
trends include a reduction of energy consumption, a transition to renewable energy, plantbased diets, net-zero initiatives, and water conservation.
” Diversity and Quality”. With that in mind, we worked for the 3rd International Conference
on “Recent Trends in Environmental Sustainability” (ESCON 2022) organized at COMSATS
University Vehari Campus from 21st to 23rd February 2022. The conference was jointly
organized by the Department of Environmental sciences.
Our emphasis was on giving members of the audience a range of topics from recent evidence,
interactive hands-on sessions, topics related to environmental sustainability and human
health. We received a significant number of abstracts internationally from all around the
world from various institutes and departments. It is pleasing to note that themes of this
conference covers a wide range of interesting topic and practical aspects: Environmental
Toxicology and Ecological Risk Management, Nano-materials: A Boon or Bane?, Solid Waste
Management and Recycling, Climate Dynamics, Monitoring and Prediction, Sustainable
Agriculture, Food, Water, Sanitation & Health and new trends in environmental toxicology.
On behalf of the organizing committee, I would like to express my deep gratitude to everyone
who has shown immense interest and passion to submit such a variety of abstracts and shared
their presentations. We would like to thank the Scientific Committee, and the Advisory Board
for their expertise and support. I express my sincere appreciation and thanks to all the
authors/co-authors for presenting and submitting their research work at ESCON-2022.
I bow to Allah Almighty to bless us with aptitude and strength to serve the humanity.

Dr. Muhammad Shahid
Principal Organizer
ESCON 22
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Preface
It is a great privilege for us to present the abstract book of ESCON 2022 to the authors and
delegates of the event. We hope that you will find it useful, exciting and inspiring. The ESCON
2022: International Conference on Recent trends in Environmental Sustainability hosted by
the Department of Environmental Sciences, COMSATS University Islamabad, Vehari Campus
with the aim to provide a forum for discussion, facilitate integration in the advancements of
techniques and technologies for environment sustainability. The initiative brought together
researchers, scholars, and students from all the localities, region, countries and continents all
around the world. The responses to the call-for-papers had been overwhelming – both from
Pakistan and from overseas.
The conference was held over three days, from 21 to 23 February (Monday - Tuesday) 2022
in Vehari, Punjab, Pakistan. The conference included more than 20 concurrent sessions in
which there were invaluable presentations by both national and international presenters. We
must sincerely thank the presenters, chairpersons and the students, who contributed so
magnificently to the success of the conference. We tried hard to ensure that the conference
would be well organized and hope that we met the expectations of honorable guests. We are
grateful to the presenters and the participants for their thought-provoking contributions.
I, on behalf of organizing committee, would like to express my sincere appreciation and
thanks to all the authors for their contributions to this publication. We are highly thankful to
all the reviewers for their constructive comments on the abstracts. We would also like to
extend our thanks to the members of the organizing team for their hard work. And we are
looking forward to further cooperation and future meetings of ESCON at COMSATS University
Islamabad, Vehari Campus. Let us wish that all the participants of ESCON 2022 will have a
wonderful and fruitful time at the conference, and that our guests will enjoy their sojourn in
Vehari in this beautiful February.

Dr. Hafiz Faiq Siddique Gul Bakhat
Principal Organizer,
ESCON, 2022
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Department of Environmental Sciences
The Department of Environmental Sciences was established in 2011 at COMSATS University
Islamabad, Vehari Campus. The Department of Environmental Sciences seeks to understand
the integrated behavior of the soil-plant-atmosphere system as it affects the flow and
partitioning of resources including carbon and water. We are being highly interdisciplinary
with multi-dimensional expertise, interested in to investigate the complex interactions
between and/or among biotic and abiotic components of the biosphere and their impact on
food security and associated ecosystem services both under current and long-term scenario.
The Department of Environmental Sciences at CUI-Vehari is working in multiple directions of
natural sciences and policy studies. The Department is offering undergraduate and graduate
study programs in the field of environmental sciences that empower students to make
productive contributions and compete with the challenges at national and international
levels. The vision of department is to address complex environmental issues regarding
environmental toxicology and health that challenge the integrity and sustainability of global
systems especially in context to Pakistan through integrated research and teaching. The
Department endeavors to create awareness and understanding of the basic principles and
processes of local environmental issues and aims to partake in managing natural resources
degradation and environmental pollution. The Department provides diverse learning
opportunities to research students through usage of the state-of-the-art research facilities
and various field experimental sites. The faculty department includes 30 PhDs qualified from
foreign and Pakistani universities is committed to create a research-oriented culture of
intellectual collaboration with national and international institutes through national and
international funded projects for productive and interdisciplinary research that better mirror
the environmental problems we seek to address.
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Declaration
Original material in this book of abstracts may be reproduced with the permission of the
publisher, provided that (1) the material is not reproduced for sale or profitable gain, (2) the
author is informed, and (3) the material is prominently identified as coming from the ESCON,
2022: International Conference on ‘Recent Trends in Environmental Sciences’: The Book of
Abstracts.
The authors are responsible for the contents of their abstracts and warrant that their abstract
is original, has not been previously published, and has not been simultaneously submitted
elsewhere. The views expressed in the abstracts in this publication are those of the individual
authors and are not necessarily shared by the editor or the reviewers.
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Conference Organizing Committees
Organizing Committees for the ESCON, 2022; International Conference on “Recent Trends in Environmental
Sustainability” to be held on February 21-23, 2022, at Department of Environmental Sciences, COMSATS University
Islamabad, Vehari Campus-Pakistan.
Sr. No. Committee Name
Members
Responsibilities
1
Chief Organizing
1. Patron-in-Chief
Chief organizing
Committee
Prof. Dr. Muhammad T. Afzal
committee will be
Rector, COMSATS University
responsible for overall
Islamabad, Pakistan
organization and conduct
2. Patron
of international
Prof. Dr. Saleem Farooq Shaukat
conference.
Director, COMSATS University Islamabad,
Vehari Campus
3. Principal Organizers
Dr. Hafiz Faiq Siddique Gul Bakhat
Head, Department of Environmental Sciences,
COMSATS University Islamabad, Vehari Campus
Dr. Muhammad Shahid
Associate Professor
Department of Environmental Sciences,
COMSATS University Islamabad, Vehari Campus
4. Conference Secretary
Dr. Ghulam Mustafa Shah
Assistant Professor, Department of
Environmental Sciences, COMSATS University
Islamabad, Vehari Campus
2
Advisory Committee
1. Prof. Dr. Muhammad Irshad
Supervisory role in all the
Chairman, Department of Environmental
arrangements
Sciences, COMSATS University Islamabad,
Abbottabad Campus
2. Dr. Faridullah
Head, Department of Environmental Sciences,
COMSATS University Islamabad, Abbottabad
Campus
3. Dr. Muhammad Imran Qureshi
Mathematics Department, COMSATS University
Islamabad, Vehari Campus
4. Dr. Sajid Haider
Management Sciences, COMSATS University
Islamabad, Vehari Campus
5. Dr. Ali Ahmad
Humanities Department,
COMSATS University Islamabad, Vehari Campus
6. Dr. Muhammad Ali Shahid
Computer Science Department, COMSATS
University Islamabad, Vehari Campus
7. Dr. Khuda Bakhsh,
Management Sciences, COMSATS University
Islamabad, Vehari Campus
8. Dr. Nasir Masood
Department of Environmental Sciences,
COMSATS University Islamabad, Vehari Campus
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3

Scientific Committee

1. Prof. Dr. Kadambot Siddique
Institute of Agriculture, University of Western
Australia
2. Prof. Mentore Vaccari
Sanitary and Environmental Engineering
University of Brescia, Italy
3. Prof. Dr. Camille Dumat
Université J. Jaurès - Toulouse II, Toulouse, Cedex
9, France
4. Prof. Dr. Mohamed Abdel Salam
King Abdulaziz University Kingdom of Saudi
Arabia
5. Dr. Giovanni Vinti
Sanitary and Environmental
Engineering, University of Brescia, Italy
6. Dr Yinglong Chen
Institute of Agriculture, University of Western
Australia
7. Dr. Muhammad Imtiaz Rashid
Center of Excellence in Environmental Studies,
King Abdulaziz University, Saudi Arabia
8. Dr. Kamusiime Arthur
Ministry of Agriculture, Animal Industry and
Fisheries - Uganda.
9. Dr. Vijay Yadav Tokala
The Postharvest Education Foundation, La Pine,
Oregon, USA.
10. Dr. Najeeb Ur Rehman
Medical Sciences Research Center, University of
Nizwa, Oman
11. Dr. Tariq Aziz
Water Institute and Department of Earth and
Environmental Sciences, University of Waterloo,
Waterloo, Ontario, Canada
12. Dr. Naeem Shahid
Helmholtz Centre for Environmental Research –
UFZ, Leipzig, Germany
13. Dr. Husnain Raza
Institute for Advanced Study (IAS), Shenzhen
University, Guangdong China
14. Dr. Faisal Faiz
School of Chemistry & Chemical Engineering
and Center of Materials Analysis, Nanjing
University, Nanjing
15. Dr. Muhammad Shahid
16. Dr. Nasir Masood
17. Dr. Ghulam Mustafa Shah
18. Dr. Hafiz Faiq Siddique Gul Bakht
19. Dr. Saeed Ahmad Qaisrani
20. Dr. Ghulam Abbas
21. Dr. Muhammad Rashad Javed
22. Dr. Mazhar Ali
23. Dr. Muhammad Mubeen
24. Dr. Amjad Farooq
25. Dr. Behzad Murtaza

Chief scientific
committee will be
responsible for review,
acceptance and rejection
of papers from different
authors
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4

Registration
Committee

5

Abstract Management
and E-Abstract Book

26. Dr. Samina Khalid
27. Dr. Muhammad Zakir Ali
28. Dr. Muhammad Akram
29. Dr. Muhammad Farhan Saeed
30. Dr. Iftikhar Ahmed
31. Dr. Muhammad Nadeem
32. Dr. Muhammad Imran
33. Dr. Muhammad Amjad
34. Dr. Abu Bakar Umer Farooq
35. Dr. Noor Samad Shah
36. Dr. Muhammad Tahir
37. Dr. Muhammad Asif Naeem
38. Dr. Sajjad Ahmed
39. Dr. Muhammad Shafique Khalid
40. Dr. Faiz Rabbani
41. Dr. Zia ul Haq Khan
*Sr#15-41
Department of Environmental Sciences, COMSATS
University Islamabad, Vehari Campus
1. Dr. Muhammad Mubeen
Department of Environmental Sciences,
COMSATS University Islamabad, Vehari Campus
2. Dr. Samina Khalid
Department of Environmental Sciences,
COMSATS University Islamabad, Vehari Campus
3. Dr. Muhammad Akram
Department of Environmental Sciences,
COMSATS University Islamabad, Vehari Campus
4. Dr. Sajjad Ahmed
Department of Environmental Sciences,
COMSATS University Islamabad, Vehari Campus
5. Dr. Muhammad Tahir
Department of Environmental Sciences,
COMSATS University Islamabad, Vehari Campus
6. Mr. Mazhar Saleem
Department of Environmental Sciences,
COMSATS University Islamabad, Vehari Campus
1. Dr. Muhammad Amjad
Department of Environmental Sciences,
COMSATS University Islamabad, Vehari
Campus
2. Dr. Muhammad Nadeem
Department of Environmental Sciences,
COMSATS University Islamabad, Vehari
Campus
3. Dr. Muhammad Imran
Department of Environmental Sciences,
COMSATS University Islamabad, Vehari
Campus
4. Dr. Behzad Murtaza
Department of Environmental Sciences,
COMSATS University Islamabad, Vehari
Campus
5. Ms. Sana Khalid

Registration of
participants and
distribution of
conference material
Printing and preparation
of name tags, card strips,
pencils, drafting pads.

Abstract
acknowledgement,
organize review, abstract
acceptance, formulation,
and formatting of EAbstract Book
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Reception and Hall
Management
Committee

1.

2.

3.

4.

5.

6.

7.

8.

9.

6

Refreshment
Committee

1.

2.

3.

4.

5.

Department of Environmental Sciences,
COMSATS University Islamabad, Vehari
Campus
Dr. Iftikhar Ahmed
Department of Environmental Sciences,
COMSATS University Islamabad, Vehari
Campus
Dr. Muhammad Shafique Khalid
Department of Environmental Sciences,
COMSATS University Islamabad, Vehari
Campus
Dr. Muhammad Mubeen
Department of Environmental Sciences,
COMSATS University Islamabad, Vehari
Campus
Dr. Sajjad Ahmad
Department of Environmental Sciences,
COMSATS University Islamabad, Vehari
Campus
Dr. Behzad Murtaza
Department of Environmental Sciences,
COMSATS University Islamabad, Vehari
Campus
Ms. Atika Waqar
Department of Environmental Sciences,
COMSATS University Islamabad, Vehari
Campus
Ms. Sunaina Abbas
Department of Environmental Sciences,
COMSATS University Islamabad, Vehari
Campus
Mr. Muhammad Imran
Network Administrator, IT Centre Department,
COMSATS University Islamabad, Vehari
Campus
Mr. Umer Farooq
Network Assistant, IT Centre Department,
COMSATS University Islamabad, Vehari
Campus
Dr. Asif Naeem
Department of Environmental Sciences,
COMSATS University Islamabad, Vehari Campus
Dr. Mazhar Ali
Department of Environmental Sciences,
COMSATS University Islamabad, Vehari Campus
Dr. Faiz Rabbani
Department of Environmental Sciences,
COMSATS University Islamabad, Vehari Campus
Dr. Abubakar Umer Farooq
Department of Environmental Sciences,
COMSATS University Islamabad, Vehari Campus
Mr. Shahzad Mehmood
Department of Environmental Sciences,
COMSATS University Islamabad, Vehari Campus

Reception of honorable
guests, greeting and
seating.
Ensuring hall
arrangements for
inaugural session and
subsequent technical
sessions; Installation of
computers, multimedia,
and webcam

Making necessary
arrangements for the
refreshment (Lunch,
Dinner and Tea) and
related tasks
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Transport/Tour and
Accommodation
Committee

1.

2.

3.

4.

5.

8

Publication and
Printing Committee

1.

2.

3.
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Finance and Purchase
Committee

1.

2.

3.

4.

5.

Dr. Faiz Rabbani
Department of Environmental Sciences,
COMSATS University Islamabad, Vehari
Campus
Dr. Saeed Ahmed Qaisrani
Department of Environmental Sciences,
COMSATS University Islamabad, Vehari
Campus
Dr. Hafiz Rashad Javeed
Department of Environmental Sciences,
COMSATS University Islamabad, Vehari
Campus
Dr. Zia ul Haq Khan
Department of Environmental Sciences,
COMSATS University Islamabad, Vehari
Campus
Mr. Gohar Zaman
Department of Environmental Sciences,
COMSATS University Islamabad, Vehari
Campus
Dr. Amjad Farooq
Department of Environmental Sciences,
COMSATS University Islamabad, Vehari
Campus
Dr. Muhammad Farhan Saeed
Department of Environmental Sciences,
COMSATS University Islamabad, Vehari
Campus
Dr. Noor Samad Shah
Department of Environmental Sciences,
COMSATS University Islamabad, Vehari Campus
Mr. Javed Iqbal Shehzad
Purchase Officer, COMSATS University
Islamabad, Vehari Campus
Mr. Muhammad Akbar
Department of Environmental Sciences,
COMSATS University Islamabad, Vehari
Campus
Dr. Abu Baker Umer Farooq
Department of Environmental Sciences,
COMSATS University Islamabad, Vehari
Campus
Dr. Muhammad Akram
Department of Environmental Sciences,
COMSATS University Islamabad, Vehari
Campus
Dr. Asif Naeem
Department of Environmental Sciences,
COMSATS University Islamabad, Vehari
Campus
Mr. Muhammad Shehzad
Department of Environmental Sciences,
COMSATS University Islamabad, Vehari
Campus
Mr. Rao Zahid Mahmood

Organizing the transport
facilities for the arrival,
pick and drop and
departure of guest
speakers from and to
their respective residing
places and to make
arrangements for the
excursion tour
Managing the
accommodation for the
guests and speakers

Designing, printing
and installation of
poster, standees, flexes,
backdrop, invitation
cards, shield paper, and
conference certificate

All the issues relevant to
purchase and Finance
To ensure all financial,
tax, and audit
requirements are met.
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Sponsorship
Committee 1

Sponsorship
Committee 2
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International Liaison
committee/Technical
sessions organizing
Committee

Assistant Treasure, Account Department,
COMSATS University Islamabad, Vehari
Campus
1. Dr. Ghulam Abbas
Department of Environmental Sciences,
COMSATS University Islamabad, Vehari
Campus
2. Dr. Abu Bakar Umer Farooq
Department of Environmental Sciences,
COMSATS University Islamabad, Vehari
Campus
3. Dr. Noor Samad Shah
Department of Environmental Sciences,
COMSATS University Islamabad, Vehari
Campus
4. Dr. Zakir Ali
Department of Environmental Sciences,
COMSATS University Islamabad, Vehari
Campus
5. Dr. Muhammad Shafique Khalid
Department of Environmental Sciences,
COMSATS University Islamabad, Vehari
Campus
6. Dr. Zakir Ali
Department of Environmental Sciences,
COMSATS University Islamabad, Vehari
Campus
7. Dr. Farhan Saeed
Department of Environmental Sciences,
COMSATS University Islamabad, Vehari
Campus
8. Dr. Shafique Khalid
Department of Environmental Sciences,
COMSATS University Islamabad, Vehari
Campus
9. Dr. Muhammad Nadeem
Department of Environmental Sciences,
COMSATS University Islamabad, Vehari
Campus
10. Dr. Muhammad Imran
Department of Environmental Sciences,
COMSATS University Islamabad, Vehari
Campus
11. Dr. Saeed Ahmed Qaisrani
Department of Environmental Sciences,
COMSATS University Islamabad, Vehari
Campus
12. Mr. Muhammad Shahzad
Department of Environmental Sciences,
COMSATS University Islamabad, Vehari
Campus
1. Dr. Muhammad Shahid
Department of Environmental Sciences,
COMSATS University Islamabad, Vehari
Campus

To collect sponsorship
from scientific companies

To collect sponsorship
from Pesticide and
Fertilizer companies.
Moreover, to look for
others potential
sponsorships
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sessions,
Effectively managing
relationships with

Department of Environmental Sciences, COMSATS University Islamabad, Vehari Campus
xii

International Conference on
Recent Trends in Environmental Sustainability
2.

3.

4.

5.

6.

12

Usher Committee
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Dr. Muhammad Mubeen
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COMSATS University Islamabad, Vehari Campus
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international/national
guests on all aspects of
the conference

To select Ushers, their
dresses and assign
duties.

To organize poster
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presenters for
preparation printing and
display of posters, poster
evaluations by the
referees

Schedule online meeting
with national and
international participants
during 21-22 February,
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online session on 22
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related tasks

To ensure the security
during the events
Identify security risks and
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Provide necessary
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respective departments
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Climate and land-use change: A century of change in Pakistan’s ecosystem services,
1950- 2050
Dr. Tariq Aziz*1’2
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2
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Abstract
Ecosystem services valuation is an effective approach for analyzing the impacts of land-use
changes on society and the environment. In Pakistan, land-use change has never been
investigated for its effects on overall ecosystem services. Here, the value transfer method was
used to valuate Pakistan's ecosystem services under land use changes from 1950 to 2050. Four
land-use scenarios for year 2050, developed under the Intergovernmental Panel on Climate
Change (IPCC) emission scenarios, are analyzed for ecosystem services values. Between
years 1950 and 2000, the value increased by $87 billion (in USD 2017) due to the construction
of dams and expansion of agricultural areas into the deserts. However, there is a sharp drop
of $70 billion between years 2000 and 2015; all future scenarios for year 2050 except B2—
an eco-friendly scenario— also show a decline (ranging from 12 to 21%) in the value of
ecosystem services for year 2015, due to decreased open water, forest, and agricultural areas.
The B2 scenario, depicting compact urbanization, medium economic growth and decline in
desertification rates, yields a higher value (by ~$8 billion) than that of year 2015. Furthermore,
a separate assessment of the two critical services for the country, climate, and water services,
reveals that the value of climate services continuously decreases for years 2000, 2015 and
2050 in comparison to their value for year 1950 due to shrinking of forest and grassland areas.
On the other hand, the value of water services increases from 1950 to 2000 due to the scaling
up of the irrigation system, but plummets for the 2015 and future land-use scenarios in
response to reduced open water. Yet, per capita values for both services (climate and water)
show a decrease for years 2000, 2015 and 2050 compared to year 1950. These results can
inform land-use planning under climate change for efficient supply of ecosystem services in
Pakistan.
Keyword: Climate; Land use; Ecosystem; Desertification.
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Climate warming fingerprints on cereals phenology: adaptation Strategies
Zartash Fatima*1, Mukhtar Ahmed2,3, Mubshar Hussain1,4, Ghulam Abbas1, Sami Ul‑Allah5,
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1

Department of Agronomy, Bahauddin Zakariya University, Multan 60800, Pakistan
Department of Agricultural Research for Northern Sweden, Swedish University of
Agricultural Sciences, 90183 Umeå, Sweden
3
Department of Agronomy, Pir Mehr Ali Shah, Arid Agriculture University, Rawalpindi
46300, Pakistan
4
Agriculture Discipline, College of Science Health, Engineering and Education, Murdoch
University, 90 South Street, Murdoch, WA 6150, Australia
5
College of Agriculture, Bahauddin Zakariya University, Bahadur Sub‑campus, Layyah 31200,
Pakistan
6
Department of Soil Science, Bahauddin Zakariya University, Multan 60800, Pakistan 7Cotton
Botanist, Cotton Research Station, Ayub Agricultural Research Institute, Faisalabad 38000,
Pakistan
8
Citrus Research Institute Sargodha, Sargodha 40100, Pakistan
9
Department of Botany, University of Agriculture Faisalabad,
Faisalabad, Pakistan
10
Department of Horticulture, Bahauddin Zakariya University, Multan, Pakistan
2

Correspondence: shakeelahmad@bzu.edu.pk
Abstract
Growth and development of cereal crops are linked to weather, day length and growing degree
days (GDDs) which make them responsive to the specific environments in specific seasons.
Global temperature is rising due to human activities such as burning of fossil fuels and
clearance of woodlands for building construction. The rise in temperature disrupts crop growth
and development. It mainly causes a shift in phenological development of crops and affects
their economic yield. Scientists and farmers adapt to these phenological shifts, in part, by
changing sowing time and cultivar shifts which may increase or decrease crop growth duration.
Nonetheless, climate warming is a global phenomenon and cannot be avoided. In this scenario,
food security can be ensured by improving cereal production through agronomic management,
breeding of climate-adapted genotypes and increasing genetic biodiversity. In this study,
climate warming, its impact and consequences are discussed with reference to their influences
on phenological shifts. Furthermore, how different cereal crops adapt to climate warming by
regulating their phenological development is elaborated. Based on the above-mentioned
discussion, different management strategies to cope with climate warming are suggested.
Keywords: Cereal-based cropping systems; Climate uncertainty; DSSAT; General Circulation
Models (GCM)
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Estimating and modeling soil erosion within Panjkora River basin using revised
universal soil loss equation (RUSLE), GIS and remote sensing techniques
Uzair Ahmad*1, Fazli Amin Khalil2, Zahid Khan3, Abid Sarwar4
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3
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Abstract
Soil erosion and land degradation are the major problems faced by landowners throughout the
world. These problems have extremely negative impact on the soil structure and its fertility.
To identify its impact on agriculture practices in the target area and to minimize its effects, a
research study has been conducted. The study is located in Northern dry mountains and some
part in Northern irrigated planes of Pakistan, ranging from latitudes 34°0'0"N to 35°56'0"N and
longitudes 70°59'0"E and 72°47'0"E, which cover an area of 16750 km2. Moreover, the
proposed study is conducted in Panjkora river basin, Khyber Pakhtunkhwa, Pakistan, along
with focus on river Panjkora (a tributary of river Swat). Revised Universal Soil Loss Equation
(RUSLE) and Geo-informatics techniques have been implemented to analyze the data gathered.
The results reveal that R factor value comprised between 38.83 and 111.86 MJ mm/ Ha/h/year,
with the highest values in the northern-western part of the basin and the lowest values being in
the South-eastern part. The Topographic Factor (LS) for the entire basin value ranged from
1.34 to 31.206. Furthermore, the Steep cultivated hillsides are separated by groove-shaped
valleys and contribute significantly to sediment yields in Panjkora River Basin. The study
concludes that erosion is found higher nearby Riverbank which reveals that excessive erosion
is caused by water, which further makes a huge loss to productivity in the area while people
living in that area relay majorly on agriculture. It is recommended that an effective management
strategy is necessary, like terracing and stream bank stabilization to reduce erosion in the area
and enhance the agricultural production which is the main source of income in study area.
Keywords: GIS; Remote sensing; Revised universal soil loss equation (RUSLE).
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The role of remote sensing and GIS in Agriculture
Sajjad Hussain*1, Muhammad Mubeen1, Ashfaq Ahmad2, Ghulam Mustafa Shah1, Behzad
Murtaza1, Muhammad Tahir1, Shah Fahad3, Wajid Nasim4
1
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Abstract:
Remote sensing (RS) and geographic information system (GIS) have play a significant role in
agriculture at several scales from local to global. GIS application in agriculture has been
playing an increasingly important role in crop production throughout the world by helping
farmers in increasing production, reducing costs, and managing their land resources more
efficiently. GIS agriculture and agricultural mapping act as an essential tool for management
of agricultural sector by acquiring and implementing the accurate information into a mapping
environment. RS and GIS application in agriculture also helps in management and control of
agricultural resources. The development of several new digital databases at regional and larger
scales, the advent of new continuous data collection and remote sensing techniques at the farm
scale, and the continued migration of GIS to more and more powerful desktop computers have
caused an explosive growth in the number and variety of agricultural applications during the
past few years. The most important applications are probably those connected with precision
or site-specific farming, which aims to direct the application of seed, fertiliser, pesticide, and
water within fields in ways that optimise farm returns and minimise chemical inputs and
environmental hazards. The benefits of RS and GIS applications could be better exploited with
increase in the level of awareness and understanding of the potential use of GIS and related
technologies in the assessment, storage, processing, and production of data ranging from sitespecific farming systems to global food production and food security issues.
Keywords: Remote sensing; GIS; Agriculture; Food security
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Sajjad Hussain*1, Muhammad Mubeen1, Ashfaq Ahmad2, Hamid Majeed1, Hafiz Mohkum
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Abstract
The land surface temperature (LST) is a phenomenon in which an urban system’s microclimate
heats up expressively quicker than its rural environments. The development of built-up areas
has a significant impact on land use/land cover (LULC) by changing the vegetation area into
commercial and residential regions as well as their related infrastructure; this escalates the LST.
The main objective of this research is to study the effect of LULC changes on LST of Southern
Punjab by using remote sensing (RS) data. Temporal satellite datasets for the years (1987,
1997, 2007 and 2017) were used for the identification of LST and vegetation indices in study
area. Landsat images were also used to compute the LST, normalized difference built-up index
(NDBI), normalized difference vegetation index (NDVI) and normalized difference water
index (NDWI) maps. The built-up area was increased from 29620 ha (3.63 %) to 88038 ha
(10.8 %) between the years 1987 to 2017. In the years 1987, 1997, 2007 and 2017, LST values
showed ranges between 12-42 oC, 11-44 oC, 11-45 oC and 11-47 oC respectively. In present
study, regression coefficients (R2) between NDVI and LST 0.81, 0.78, 0.84 and 0.76 were
observed in 1987, 1997, 2007 and 2017 respectively. This research shows that NDWI and
NDVI correlated negatively with less LST but NDBI correlated positively with high LST. The
result of this study also provides vital information about LULC, LST and will help policy
makers to develop policies to effectively manage the land resources.
Keywords: Normalized difference vegetation index; land surface temperature; remote sensing;
normalized difference water index; geographic information system; normalized difference
built-up index
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Performance of different exotic gladiolus cultivars under climatic conditions of South
Punjab Pakistan
Gulzar Akhtara,*, Kashif Razzaqa, Muhammad Asif Shehzadb, Sami Ullaha, Hafiz Nazar
Farieda, Ishtiaq A. Rajwanaa Amjad Farooqc,
a
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c
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Abstract:
Performance of floricultural crops against diverse climatic conditions and preservatives
solutions needs to be standardized for strengthening local cut flower industry. In this research
work performance of four different exotic gladiolus cultivars was evaluated under climatic
conditions of South Punjab Pakistan. Study was consisting of experiment I, evaluation of
growth under field conditions and experiment II, vase life evaluation using locally available
preservatives. Data of different morphological, physiological, biochemical vase life attributes
was recorded. Significant effect of growing conditions was observed on growth and
physiological attributes of different gladiolus cultivars. Green Star showed increased plant
height, stem diameter, chlorophyll a, chlorophyll b and carotenoid, catalase, guaiacol peroxide,
SOD, Photosynthetic rate (52.25%), transpiration rate, stomatal conductance as compared to
local cultivar. In case of preservatives sugar along with lemon juice preserved spikes for
maximum days 8 in Chinan. Consequently, gladiolus cultivars exhibited difference in growth
and vase life providing evidence that response of different cut flowers to diverse climates and
preservative can be evaluated for application in floriculture industry.
Keywords: Bulbs; Cut flowers; Climate; Floriculture; Vase life
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Modeling and forecasting of monthly average maximum surface air temperature in
Multan using seasonal Arima
Muhammad Abdul Hafeez 1, Omer Bashier2, Ghulam Mustafa3, Khadim Hussian3, Muhammad
Shazad3 and Abdul Waheed3
1
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3
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2
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Abstract
The prime objective of this study is to forecast the Monthly Average Maximum Surface Air
Temperature in Multan for 5 years from January-2022 to December-2026. This study will help
the policy makers for future planning especially in the field of agriculture. For the purpose of
analysis of this study R-software is used. For this study the data is taken from Pakistan
Meteorological Department for the period of 10 years from January-2012 to December
2021.The data from January-2012 to December-2019 is used as a training data set and data
from January-2020 to December-2021 is used as a test data to check the performance of the
fitted model. In this study the Box-Jenkins methodology is used and best Seasonal
Autoregressive Integrated Moving Average model is developed. On the basis of AIC and BIC,
we have found two competing SARIMA models. SARIMA (1,0,0)(1,1,1)12 and
SARIMA(1,0,1)(1,1,1)12 are selected suitable models for Monthly Average Maximum Surface
Air Temperature and then on the basis of forecasting accuracy measures i-e RMSE,MAE and
MAPE SARIMA(1,0,0)(1,1,1)12 is selected as a best forecasting model. The forecasted values
are fellow the pattern of the past values.
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Forecasting area and yield for maize crop of Punjab, Pakistan for 2021-2030
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Abstract
This study attempts to forecast area and yield for maize crop of Punjab by using Auto
Regressive Integrated Moving Average (ARIMA) models. Using the time series data for the
year 1948 to 2020, area and yield for maize crop were forecasted for 10 years starting from
2021 to 2030. ARIMA (0.1.0) and ARIMA (1.1.0) were found to be the best model for area
and yield of maize crop respectively. Some diagnostics tests were also performed on fitted
models and found well fitted. Forecasted area and yield will increase for the year 2021 to 2030.
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The state of climate change education: evaluating the behavior and attitude of students
Laila Shahzad1*, Muhammad Umar Hayyat1, Tahira Firdous1, Faiza Sharif1, Umair Raiz2,
Sadia Yousaf1 and Nimra Riaz 1
1,
2
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Abstract
Climate change is considered as the broadest worldwide ecological and political issue
confronting mankind at this moment. It has become the foundation of strategy making all
through the world. In this context, climate change education has become a fundamental concept
to cope this menace. The current study was conducted with a goal to evaluate the attitude and
behavior of School students towards climate change. Climate change awareness was also raised
among the students to highlight the significance of the subject. A total of 1000 students were
part of study who interviewed using a semi-structured questionnaire. They were asked about
the inefficiencies due to which they were not being able to teach about climate change
education. These were, lack of state standards in teaching climate change related subjects, lack
of training on related topic, lack of time, lack of teaching resources. The results of research
indicate that, most of population of respondents agreed in learning climate change education
and communications. Some of them focused on climate change education to create
environmental awareness at school level as well as at local community level. The study
suggested that the curriculum should include climate change related material; cause of climate
change, impacts of climate change etc. more research is need in this field that should focus on
both curriculum as well as method adopted to teach climate change.
Keywords: Attitude; behavior; climate change; educational significance; perception; Lahore
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Achieving sustainable nutrition with minor fruits under climatic scenarios
Mehdi Maqbool*1, Noosheen Zahid1, Syed Zufiqar Ali Shah1
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Abstract
Numerous minor fruit species worldwide have been reported to be rich in vitamins, minerals
and other micronutrients, suggesting that they have the potential to play a role in addressing
the major problem of malnutrition. Using indigenous minor fruits species to address this acute
problem could be the cheapest and sustainable solution for local as well as global communities.
However, to unlock the full potential of these naturally grown minor fruit species, many
barriers exist. These barriers include non-availability of nutritional information and nonexistence of proper supply chain systems. Therefore, this current study was designed to analyze
some selected naturally grown fruits (Amlok, Autumn olive, Quince, Fig, Wild raspberries and
Barberries) for their nutritional value. In this regard, locally grown fruits were collected and
analysed for physical (fruit diameter, total weight of fruit, fruit colour, fruit firmness) and
biochemical (vitamin C, total soluble solids, total ash content, titratable acidity, pH and
antioxidant properties such as total antioxidants and total phenolics) parameters. Results
showed that there is a huge potential of these minor fruit species to be promoted for commercial
scale cultivation. However, further efforts are required to establish certified nurseries, small
scale value addition plants and a supply chain system for these fruit species.
Keywords: Minor fruits; Malnutrition; Nutritional security; Sustainable food supply
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Climate smart approach and traditional agriculture practices in changing climate
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Abstract
The threat of climate change has initiated serious concern among scientists as it can badly affect
the production of crop because of change in climatic variables that could compromise food
security both locally and globally. In this era, sustainable food production is major challenge
to agriculture system because of climate change. It is one of the major sectors which helps to
maintain the livelihood of maximum population globally and play its part to climate change.
Hence for the sustainable food production, we need a Climate smart approach. In changing
climate, the native agriculture approach is getting attention all over the world to produce viable
food. Many of the scientists have also proposed that traditional management system and the
agro ecologically based management strategies both may represent the only viable way to
increase the sustainability and productivity of agricultural production under these predicted
climatic conditions. This article represents climate smart approach for traditional agriculture to
produce food. It also represents correlation among agriculture and climate change.
Keywords: Climate Smart Agriculture; Sustainability; Traditional agriculture; Climate
change; Agroforestry
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Biodiversity, spatial and seasonal occurrence of fruit flies in Gilgit region, Pakistan
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Abstract
The Belt and Road Initiative referred as Silk Road Economic Belt is a significant development
strategy of promoting economic co-operation among countries along the proposed routes. In
Pakistan, Gilgit region is the entry point for this corridor for regional trade and may act as a
potential primary source for pest contamination to horticultural produce if unattended.
Currently, fruit flies of genus Bactrocera are considered as a major threat to horticulture
production in Gilgit region and limited information is available on fruit fly population
fluctuation and seasonal abundance for this region. Therefore, to understand this phenomenon
based on geographical isolation, Centre of Agriculture and Bioscience International through its
Regional Bioscience centre in Pakistan collaborated with Directorate of Agriculture Gilgit
under the Phytosanitary Risk Management Program (PRMP) initiative. Under PRMP initiative
fruit fly seasonal abundance and biodiversity in growing areas of Gilgit were monitored during
the year 2018-19. Traps containing methyl eugenol and cue lure as attractants were installed at
experimental sites and data was recorded on fortnightly basis. The results on population species
composition and monitoring showed that four major fruit fly species i.e., B. zonata, B. dorsalis
and Zeugodacus cucurbitae were recorded in the installed traps from April to October during
each year. The maximum average fruit fly population (catches/trap) was recorded in August as
B. dorsalis (488/trap) > B. zonata (398/trap) > Z. cucurbitae (162/trap). In addition, apricot,
peach, apple and persimmon were recorded as main host plants for B. zonata and B. dorsalis;
while Z. cucurbitae was found associated with cucurbits. The findings of the current study
provide a baseline for the seasonal activity of fruit flies and provide support to develop and
implement integrated pest management strategies for fruit fly management in Gilgit region.
This will help farmers to grow and trade quality products to facilitate food security and increase
livelihood in the region.
Keywords: Cue lure; Fruit fly; Gilgit, methyl eugenol; monitoring; Traps
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Assessing the impact of varying temperatures on growth of maize and nitrogen use
efficiency under semi-arid environment
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Abstract
Climatic conditions significantly affect maize productivity. Among abiotic factors, nitrogen
(N) fertilizer and temperature are the two important factors which dominantly affect maize
production during early growth stages. Two experiments were conducted at COMSATS
University Islamabad Vehari Campus to determine the impact of N fertilizer and temperature
on the maize growth and yield. The first experiment was conducted to screen the temperature
resistance and sensitive maize hybrids. The screening was based on the growth performance of
the hybrids under different temperatures (T1 = ambient open-air temperature, T2 ≈ 1 °C higher
than the ambient temperature and T3 ≈ 1 °C lower than the ambient temperature). The results
showed that Syngenta 7720 and Muqabla Seed 25 W 87 were temperature sensitive and
temperature tolerant hybrids, respectively. The second experiment was carried out to study the
response of the two selected maize hybrids to N fertilizer application. The results revealed that
the maximum N use efficiency (19.5 kg kg-1) was achieved in maize hybrids that were fed
under less N application rates (1.13 g N plant-1, equivalent to 75 kg N ha-1). However, the
maximum maize grain yield (86.4 g plant-1), dry weight (203 g plant-1) and grain protein content
(15.0 %) were observed in maize hybrids that were grown by the application of 4.52 g N plant1
(equivalent to 300 kg N ha-1). Therefore, the application of 300 kg N ha-1 to temperature
tolerant maize hybrid may be considered best management practices for optimum maize grain
yield.
Keywords: Best management practices; Climate variability; Maize yield production; Protein
content.
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Climate-smart practices for improving sustainability of rice systems: potential and
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Abstract
Pakistan, already among top five rice exporters, achieved record rice production of 8.9 million
tonnes in the marketing year 2021-22. An important question, however, is that how much
sustainable the increased production in terms of farmer profitability is, resource use, and
environmental footprint. The sustainability of conventional paddy rice systems is already being
questioned due to low input conversion efficiencies, rising costs of production, and methane
emissions in puddled fields. It is envisaged that rice landscapes in Pakistan will be drier as well
as more mechanized due to the constraints of water, labour, and energy. To produce rice
sustainably, the introduction and adoption of sustainable cultivation practices and technologies
is critical for adaptation and mitigation against the challenges of unsustainability, declining
resources, and changing climate. Aiming at sustainability, climate-smart agricultural practices
include dry direct seeding of rice, mechanical rice transplanting, hybrid seeds, double rice
cropping, laser land levelling, new chemistry herbicides, and improved machinery such as
inclined plate seed drills and combine harvesters. The sustainability aspects of the mentioned
practices/technologies are: i) improved management of labour, land, water, and energy
resources, ii) time saving, iii) high and sustainable yields, iv) reduced harvest losses, v) ease of
operation, vi) reduced maintenance costs for machinery, and vii) increased farmer profitability.
For widespread adoption of the climate-smart practices we need to work with farmers for
raising awareness and understand the socio-economic drivers of change. Major barriers to the
adoption of different technologies or practices are: lack of awareness about the technology,
emerging challenges such as changes in weed flora, insects, and diseases, small landholdings,
unavailability of suitable germplasm, low yields, and changed nutrient dynamics. Therefore,
we propose that a trans-disciplinary approach is required to address emerging issues that
impede adoption in the alternate sustainable production systems. Such an approach can identify
certain prerequisites for a particular technology to be recommended for a particular situation.
To mention a few, some prerequisites are farmer training programs on different aspects such
as precise seeding, integrated weed management, and optimal sowing time, new fertilization
plans, establishing critical thresholds for reirrigation, availability of associated machinery like
water-tight rotavator in case of mechanical transplanting, recommending target domains, and
breeding for less optimal environments. The identified entry points can help balance production
and sustainability by reducing environmental footprint as well as avoid crop failure risks.
Keywords: Mechanical transplanting; direct seeding; Sustainability; Rice hybrids.
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Isolation and molecular characterization of pectinase producing bacteria from thar
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Abstract
Pectinases are a heterogeneous group of related enzymes that hydrolyze the pectin substances,
present mostly in plants. Pectinolytic enzymes are widely distributed in higher plants and
microorganisms. Pectinases have various applications in fruit, paper and textile industries.
Over the years, pectinases have been used in several conventional industrial processes, such as
textile, plant fiber processing, tea, coffee, oil extraction, treatment of industrial wastewater
containing pectinacious material etc. Thermophilic microorganism is common in soil and
volcanic habitats and has a limited species composition. Yet they possess all the major nutrition
categories and metabolize the same substrate as mesophilic bacteria. The ability to grow at
temperature optima above 60°C is associated with extremely thermally stable macromolecules
PE is widely distributed in many organisms like insects, nematodes, higher plants and
microorganisms. Microbial enzymes can perform their functions in many adverse conditions,
as compared to chemical catalysts. Samples collected at different places of Thar Desert and
then isolate pectinase producing bacteria isolated then partially purified and characterize of
pectinase enzyme.
Keywords: Pectinase enzyme; thermophilic bacteria; Biotechnology; Thar Desert; Industries.
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Spatio-temporal variation of cotton in Southern Punjab using different satellites
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Abstract
Cotton is Pakistan's second most important crop after wheat. Remote Sensing techniques and
data, combined with Geographic Information System (GIS), are essential to analyse and
characterize cotton area and its changes over a certain period of time. Cropping system
classification was based on Satellite imageries of Landsat and Sentinel. Data were preprocessed in some GIS software like ERDAS imagine and Arc GIS for layer stacking,
mosaicking and subsetting of images. After pre-processing, the supervised classification
scheme was applied on temporal satellite datasets for the cropping year 2005, 2008, 2011,
2014, 2017 and 2020 which explains the maximum likelihood algorithm using ERDAS imagine
software to identify agricultural land use classification changes observed over a specific area.
The results showed that cotton area was decreased 16302.6 ha (14.74 %) during 2005 to 2020
in tahsil Burewala. Similarly, there was 20106.54 ha (12.45 %) reduction in cotton area in tahsil
Mailsi and reduction of 17932,86 ha (13.15 %) in tehsil Vehari during the corresponding
period. The NDVI value was significantly low (~0.2 to 0.30) during June and July due to the
sowing phase and was high (~0.51 to 0.55) in the month September and October representing
high vegetation. Overall, the average NDVI value of study area show that it has heavy
vegetation cover and sufficient amount of water bodies with very less amount of bare soil.
Cotton production is gradually becoming a challenge for national governments. Hence,
verification and traceability of good agronomic practices is significant and to attain this, the
requirements for spatial data are estimated to grow quickly.
Keywords: Gossypium hirsutum L., Vehari; Landsat; Sentinel; NDVI; Remote Sensing; GIS
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Abstract
The exposure variation of Arsenic from different ground and surface water sources has remain
unpredictable which may cause robust health problems in human populations. The current
study is therefore designed to analyze the spatial variability of arsenic contamination in shallow
aquifer and assess the potential health risks. For this purpose, a total of 55 groundwater, 10
drains, 4 river water and 6 sediment samples were collected along zero to 5 km stretch of River
Ravi, Lahore. All water samples were tested for As, pH and total dissolve solids (TDS) whereas
sediments were only tested for As. Health risk models were used to predict cancer and noncancer risk in adults and children. Highest median (minimum-maximum) concentrations (µg/L)
of As 53.32 (1.98-1555) was detected in groundwater followed by 53.04 (1.58-351.5) in drain
water, 6.03 (5.56-13.92 mg/kg) in river sediments and 4.80 (2.13-8.67) in river water
respectively. Variation of As was non-significant (P>0.05) among each one Km stretch from
Ravi River. However, maximum median concentrations (µg/L) of 60.18 and 60.08 were
recorded between 2-3 and 0-1 km from River Ravi, respectively, reflecting possible mixing of
river water with shallow groundwater aquifers. Health risk assessment revealed a very high
cancer and non-cancer risk (HI > 1.0 ×10-4) via ingestion and dermal contact of groundwater
As both in children and adults. The current study concluded that prevalence of As above WHO
prescribed limits in shallow aquifer along the urban stretch of River Ravi is posing serious
health risk to the exposed population.
Keywords: Groundwater, sediments, drains, arsenic, spatial variation, urban development
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Abstract
In vertically integrated power markets of Pakistan, forecasting electricity loads is one of the
most essential tasks for system planning, operation and decision making. The accurate
prediction of service demand is necessary to lay out optimized plans for the generation and
distribution of power. In this context, load forecasting model is pertinent to power system of
Pakistan. Electric load forecasting involves the projection of peak demand levels and overall
energy consumption patterns to support an electricity company’s future system and business
operations. The accurate prediction of both the load magnitude and geographical locations of
electric load over the different time periods becomes. Short and mid-range predictions of power
load allow electricity companies to retain high energy efficiency, reliable operation, and
making optimized plan for power generation and distribution. Power system of Pakistan poses
an eccentric problem, a decade ago generation resources were limited but now it has been
engulfed by circular debt. There is a crisis of capacity payments in energy sector. The present
generation has exceeded to the level that it will be sufficient for next decade but the
transmission and distribution capacity is in dire need of upgradation. Therefore, the market
model has started to shift towards wholesale model instead of present central system.
Competitive Trading Bilateral Contract Market is the first step towards the liberal market.
Keeping in mind the present dynamics, the short-term load forecasting will be of outmost
importance. Therefore, foremost objective of this research is to empower Pakistan’s power
system with accurate load forecasting tool, which will handle the times series as well as other
major variables such as geography, weather and per capita income.
The electricity load forecasting is a complex task due to the nature of load affecting variables.
Dealing with abrupt changes in weather conditions and modeling consumer's usage behaviors
is a challenging task. Machine learning based statistical and artificial intelligence techniques
are widely used. Among these, artificial neural networks (ANN) and support vector machines
(SVM) emerge as competitive modeling approaches. Still, appropriate selection of SVM and
ANN parameters requires proper optimization techniques to avoid slow convergence, local
minima, and over-cutting of models. Another challenge lies in the generalization of these
models; none of the reported models so far, has attained a sturdy stature as a generally
applicable technique. The modern optimization techniques are robust, less time-consuming,
dependable, and provide high quality solutions for parameter selection and model development.
The accuracy of modeling techniques is extremely dependent on quality of historical data.
Since the recording of data in Pakistan power systems was mainly manual. This data contained
abnormalities like missing values, outliers, and duplication of records. Observing all the
aforementioned problems, we got motivation to devise such a model that can perform well on
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noisy data of Pakistan’s power systems. Hence, we plan to review and evaluate, an integrated
and customized model for day ahead forecasting. The model under study is “Machine Learning
based switching model.” This model utilizes two major machine learning techniques Bayesian
Clustering by dynamics (BCD) and Support Vector Regression (SVR). The BCD classifier has
been utilized to recognize the switching of the load series and segregation has been performed
utilizing SVR.
To overcome the short comings of historical data we included various components to the
system, such as: pre-treatment of historical data, analysis, transformation, cross validation, and
over-ratting modules. The pre-processing module deals with outliers, anomalies, resolving the
missing data problems in load series, curve smoothing, and data normalization. The data was
tested defined models on electric demand and load affecting parameters data collected from
national and local distribution companies of Pakistan.
Keywords: Clustering by dynamics (BCD), Support Vector Regression (SVR), vector
machines (SVM), Load forecasting

Department of Environmental Sciences, COMSATS University Islamabad, Vehari Campus
20

International Conference on
Recent Trends in Environmental Sustainability
ESCON22/CDMP/19

Groundwater arsenic modelling using geospatial techniques for a mega city, Lahore
Syed Umair Shahid1*, Sadaf Javed2 and Javed Iqbal3
1

Centre for Integrated Mountain Research, University of the Punjab, Lahore
Department of Meteorology, Comsats University Islamabad
3
Institute of Geographical Information Systems, National University of Sciences and
Technology, Islamabad
2

Correspondence: umair.cimr@pu.edu.pk
Abstract
Water quality is considered as a major issue in mega cities of developing countries. The city of
Lahore has over 10 million population with the highest population density in the Punjab
Province, Pakistan. The study was designed to assess and model the groundwater arsenic in the
study area. A field survey was conducted to collect the water samples (n = 87) from tubewells
from different parts of Lahore, i.e., Private housing societies, the area that comes under the
jurisdiction of Water and Sanitation Agency (WASA), Lahore, etc. The Hydride GenerationAtomic Absorption Spectroscopy was used to analyze arsenic in these water samples. The data
exploration and analysis were performed based on the directional range, rose diagram, omnidirectional variogram and isotropic variogram using R statistical software. The spatial
distribution map was generated using the semi variogram model that showed the lowest root
mean square error to come up with the best groundwater quality map. The spatial distribution
map of groundwater arsenic showed that the arsenic concentrations above WHO guideline (10
µg/L) exist almost in the entire study area, whereas the concentrations are above the National
Standards for Drinking Water Quality (NSDWQ) of Pakistan (50 µg/L) in some areas of Ravi
Town (Farrukhabad/Shahdra). Getis-Ord Gi* statistics revealed a significant (p < 0.05) hotspot
of arsenic in the vicinity of River Ravi whereas the arsenic concentrations had a decreasing
trend in the eastern parts of the study area. In order to provide safe drinking water to the citizens
of Lahore, it is recommended that the arsenic removal plants should be installed as an
immediate remedial measure at all the tubewells with arsenic levels (>50ppb) along River Ravi
and nearby areas especially in Ravi Town (Farrukhabad/Shahdra). Moreover, the spatial
modelling techniques used for analysis of groundwater arsenic can help in the improved
management of drinking water quality.
Keywords: Arsenic, Directional range, Spatial Interpolation, Groundwater, Semi-Variogram
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Abstract
This study describes the spatio-temporal variability in climatic parameters namely, temperature
and rainfall in Potwar Plateau and Peshawar valley and especially focus has been made on
highland and lowland areas of two physical regions of Pakistan. In the present study, seven
meteorological stations were selected namely, Cherat, Peshawar, Risalpur, Tarbela in Peshawar
valley and Islamabad, Rawalpindi and Jhelum in Potwar plateau holding long time series data.
Every meteorological station owns diverse dataset in term of temperature and rainfall events.
The spatio-temporal data used in this study were collected from the Meteorological Department
of Pakistan for the time of forty-seven years (1970-2017). To achieve the study objectives
standard statistical approaches were applied. For trend detection, average values were analyzed
carefully by classifying the climate data on monthly, seasonal and annual basis to get pattern
and trend detection for the period of 1970 to 2017. The result of analysis shows that averages
of maximum and minimum temperatures of both the regions display increasing trend during
the period of 1970 to 2017. However, the total precipitation of Potwar plateau (Rawalpindi,
Jhelum and Islamabad) Rawalpindi met station show rising trend in rainfall in all seasons
except winter, which show decline in rainfall. In Jhelum met station, there is decline in rainfall
except summer monsoon period, which show increase in rainfall. Likewise, Islamabad met
station there is decrease in rainfall in all the seasons except monsoon season, which show
increase in rainfall. Same is the case with Peshawar valley, where the met stations of Peshawar
and Cherat shows increasing trend in rainfall, while in Risalpur, rainfall increased in monsoon
and shrink in winter season.
Keywords: Arima, Spatial, GIS, Remote sensing
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Abstract
Urbanization rate is at its peak bringing economic boost as well complex issues related to it. In
recent past, many countries are now promoting and implementing urban sustainability to
overcome or reduce the complications with a major focus on promoting public transport
systems. United Nation Sustainable Development Goals 2-2030 (UNSDG’s 2030) provides a
path to countries worldwide in achieving the targets. Geographic Information System (GIS)
and Remote Sensing are considered to be extremely useful for urban sustainability. Landsat
satellite imagery was used to estimate area coverage of different classes. Different platforms
are available for remote sensing analysis from which the Google Earth Engine, a cloud based
platform was used for supervised classification using Random Forest classifier. A prediction
map for 2030 was generated to understand the trend of city expansion using MOLUSCE.
Detailed road network was created and service area analysis was performed for proposed bus
stops. Main objective of the study was to investigate the serviceability of the proposed public
bus transport system for 2030. For the prediction map, the results indicate that serviceability
for urban areas is 38% while the un served area is 62%.The study spatially identified the area
that appeared to be vulnerable to future city expansion. The results also recognized the
importance of the road network in urban expansion. By analyzing the outcome, it can be
concluded that the geospatial approach can be used in future planning for urban development
and sustainability.
Keywords: Geographic Information System (GIS), Remote Sensing, Google Earth Engine
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Abstract
Rainfall data is the primary source for flood forecasting. Ungauged basins or the basin with
limited ground-based observation may need satellite rainfall products to compensate for the
scarcity of ground-based observations. This problem becomes serious in the rugged terrain
areas like River Jhelum catchment. The focus of this research is to evaluate the accuracy of
satellite-based GSMaP_NRT rainfall products with gauge-based rainfall data. The selected
area for this research is Jhelum catchment including 9 rainfall observatories. The methods
applied to evaluate the GSMaP_NRT accuracy include a regression method for comparison of
both datasets, and the correction methods for GSMaP_NRT to correct the rainfall data. The
result of GSMaP_NRT original data (without correction) is not satisfactory. So, there is a need
to apply a correction method to overcome the biases/errors. For this, bias correction methods
GSMaP_IF2 (interface 2) and IF3 (interface 3) have been applied. For calibration, the bias
correction results in IF2 and IF3, value of the weight coefficient with respect to distance of bias
correction methods also changed. The results show that GSMaP product and its bias correction
methods underestimate the precipitation amount at some specific locations and overestimate
where gauge-based rainfall is zero. It is also found that areas with lower elevation (e.g. Kotli,
Mangla and Jhelum) give better results than the highly elevated areas (Balakot, Kakul and
Garhi Dupatta). The results of IF3 are far better than GSMaP original and GSMaP_IF2
correction methods. The highest Correlation Coefficient is 0.90 which shows a strong linear
relationship between ground-based and GSMaP_NRT datasets using IF3. Between the two
correction methods i.e., IF2 and IF3, it is concluded that the IF2 follows the pattern of groundbased rainfall and IF3 follows the peak but deviates temporally and spatially at some points.
However, in both cases GSMaP_NRT is underestimating and overestimating the precipitation
data, but by using correction methods the estimation of GSMaP_NRT reached nearer to the
ground-based data which is the primary purpose of this research.
Keywords: GSMaP_NRT, Rainfall, satellite, Forecast
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Abstract
Present study was focused on impact of different environmental conditions on polyphenolics
contents and antioxidant activity in onion varieties. Total phenolics and flavonoids, and free
radical scavenging capacity were determined using different assays. While impact of growing
conditions was assessed using statistical models. Mustang (V1) variety, planted at Pattoki,
Lahore (L) and Swabi (S) had maximum TPC (6.595±0.07 and 6.311±0.09 mg GAE/100g,
respectively). Whereas, Amazon and Mustang varieties harvested from Kallarkahar had highest
TFC (5.931±0.03 and 3.030±0.07 mgQE/100g, respectively). Likewise, DPPH, H2O2 and
ABTS activities were maximum in V1 planted at KK, S and L, while Golden Orb (V6),
exhibited significant potential to scavenge the OH radical at L. Likewise, V1 from KK and S
had substantial capacity to reduce ferric and molybdate ions assessed by Phosomolybdenium
complex (PMA) antioxidant assay. Correlation and principal component analyses revealed
strong relationships of growing conditions with polyphenolics and antioxidant activities. Our
findings revealed that variations in the phytochemical contents and antioxidant potential, and
their relations with growing conditions exposed the impact of growing conditions and genetic
diversity.
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Abstract
Agriculture face climate change as a special challenge. Development of farming system and
food security in changing climate of Pakistan requires climate smart agriculture practices to
consider. This study was aimed to evaluate socioeconomic parameters and preferences of
farmers to follow climate-smart agricultural technologies andto assess hydrometeorological
condition. In first step socioeconomic information of farmers were collected from primary
source and in second step hydrometeorological parameters were collected from secondary
source by using NASA website. By using systematic random sampling, socioeconomic
information was collected questionnaire based on interviews of farmers. It was observed that
23 years old newly young farmers have less experience however, they know about technical
knowledge of agriculture how to adopt climate smart practices. On the other hand, 70 years old
age farmers have more experience, but they were found quite less aware about technical
knowledge how to adopt climate smart practices in agricultural sector. Literacy rate of farmers
in Vehari was higher that is 50 percent and in Pakpattan were lower that is 12 percent. Around
20 percent farmers have awareness of climate smart agriculture practices. In district Pakpattan
about 60 percent farmers just preferred farming as key profession. On the other hand, small
scale farmers prefer farming and side business like Vehari about 63 percent. It is observed that
wheat production is higher in Mailsi which was about 41 percent. Rice production was higher
in Vehari about 18 percent. Cotton production was higher in Burewala about 30 percent. It was
observed that maximum distance from farm to market is greater than 15kms and minimum
distance is less than 5kms.Maximum tunnel farming technique was applied in Arifwala which
is 45 percent and minimum in Vehari which was 20 percent. It was observed that precipitation
rate is higher in Pakpattan that was 400mm as compared to Vehari that was 250mm. It was
observed that minimum temperature of Pakpattan is about 32 centigrade as compared to Vehari
is 36 centigrade. Farmers should also learn how to incorporate climate change adaptation plans,
and they should be able to make long-term changes such as adjusting crop varieties and
growing locations. Government climate change policies should place a greater emphasis on
illiterate farmers who are still alert and violent in their farming activities, as well as policies
for adapting to climate change in terms of agricultural development. Drip irrigation method,
laser land levelling, use wastewater after treatment and use sunlight as an energy source which
will be suggested to farmers to adopt climate smart practices as a climate change.
Keywords: agriculture, food security, climate change, drip irrigation, climate smart practices.
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Abstract
Anthropogenic activities result in increased emissions of greenhouse gases (GHGs) including
carbon dioxide (CO2) that triggers climate change. Mitigation of climate change impacts
requires artificial and natural sequestration of atmospheric carbon. Land use of an ecosystem
determines its ability to sequester carbon. Characterization of the carbon contents in its cycle
can help understand the role of different land uses in GHGs emissions. In this article, four landuse systems have been reviewed: i) cropped land: ii) horticulture orchards; iii) natural forests,
and iv) agro-forests. The literatures revealed that natural forest land system had the highest
potential of carbon sequestration. Sequestered carbon, land-use evaluation, land planning, and
management are also analysed by using various models (EPIC, CENTURY 5, carboSOIL, and
RothC). These models are used to analyse global climate change, soil organic carbon (SOC),
carbon sequestration level, soil condition, and weather condition under varying land-use
systems. Global SOC reservoirs are dynamic on time scales that can range from decades to
millennia. Land-use systems and land management practices affect the rate of carbon
sequestration in the soil. The SOC can be managed to improve and enhance agricultural
production, ecosystem services and to control GHGs emissions and thereby the climate change
impacts.
Keywords: Carbon Sequestration; Climate Change; Land Use Systems; Simulation and
Modelling
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Abstract
Salinity and relatively high boron (B) often co-occur in agricultural environments limiting plant
growth severely. Use of arsenic (As) contaminated irrigation water and soils further decrease
the growth of cereal crops. While potassium (K) is known to enhance plant tolerance under
both stress and non-stress conditions. A hydroponic experiment was conducted to study the
interactive effect of B (1.5 and 3 mM) and As (20 and 40 µM) under saline conditions (60 mM)
and ameliorative role of K (6 and 12 mM) on maize crop. Toxicity of B and As either alone or
in combination, inhibited the plant growth which was further elevated by salt stress. However,
combined toxicity of salinity, B and As surprisingly did not decrease the growth and
physiological attributes of maize varieties. Exogenously applied K ameliorated the toxic effects
of As and salt stress by improving the growth and the physiological attributes of maize.
However, plants showed varied response to the ionic concentration under individual and
combined stresses. Increasing B and As stress increased the shoot Na and B, however, shoots
accumulated lesser B as compared to roots. 20 µM As in combination with 1.5 mM B decreased
shoot K while increasing exogenous K supply improved K uptake and accumulation in shoots.
Under combined stress of salinity, As and B, shoot B and Na continued to increase which was
significantly reduced by application of K (12 mM). It was concluded that As and B interaction
under salinity decreased the maize growth, however, this interaction was not as damaging as
compared to their individual levels and K has ameliorated the adverse effects of salinity and
As stress.
Keywords: Arsenic; Growth; Toxicity; Salt stress.
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Abstract
Climatic conditions significantly affect maize productivity. Among abiotic factors, nitrogen
(N) fertilizer and temperature are the two important factors which dominantly affect maize
production during early growth stages. Two experiments were conducted at COMSATS
University Islamabad Vehari Campus to determine the impact of N fertilizer and temperature
on the maize growth and yield. The first experiment was conducted to screen the temperature
resistance and sensitive maize hybrids. The screening was based on the growth performance of
the hybrids under different temperatures (T1 = ambient open-air temperature, T2 ≈ 1 °C higher
than the ambient temperature and T3 ≈ 1 °C lower than the ambient temperature). The results
showed that Syngenta 7720 and Muqabla Seed 25 W 87 were temperature sensitive and
temperature tolerant hybrids, respectively. The second experiment was carried out to study the
response of the two selected maize hybrids to N fertilizer application. The results revealed that
the maximum N use efficiency (19.5 kg kg-1) was achieved in maize hybrids that were fed
under less N application rates (1.13 g N plant-1, equivalent to 75 kg N ha-1). However, the
maximum maize grain yield (86.4 g plant-1), dry weight (203 g plant-1) and grain protein content
(15.0 %) were observed in maize hybrids that were grown by the application of 4.52 g N plant1
(equivalent to 300 kg N ha-1). Therefore, the application of 300 kg N ha-1 to temperature
tolerant maize hybrid may be considered best management practices for optimum maize grain
yield.
Keywords: Best management practices; Climate variability; Maize yield production; Protein
content.
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Humic substances are major part of NOM (Natural Organic Matter) contamination in surface
water. Many advance technologies are available for removing humic acid from drinking water,
but they are costly and posing severe environmental effects. Conventional water treatment
process includes coagulation-flocculation using alum as chemical coagulant due to its cost
effectiveness and easy availability. To enhance efficiency of coagulation-flocculation for
humic acid removal, it is necessary to study flocs properties in detail. This research article is
highlighting the connection between different mixing conditions of flocculation and floc
properties i.e., floc size and fractal dimensions (Df). It is very crucial to study floc sizes and
their Df in detail go achieve the settling of them in less time. Floc size and Df are studied on
three different mixing conditions i.e., 25 rpm, 30 rpm and 35 rpm. Maximum floc size was
achieved at 35 rpm that is 415.7µm at 20 minutes and maximum Df was achieved at 35 rpm
that is 2.53 Df at 18.5 minutes. This study can help in minimizing membrane flux towards the
membrane surface for filtration and eventually reducing its fouling and frequent replacement.
Hence, ultimately beneficial for improving water quality in treatment plants that plays a main
role in achieving SDG 6 ‘clean water and sanitation’ target 6.1 ‘safe and affordable drinking
water for all’.
Keywords: Coagulation – flocculation; Drinking water; Floc Size; Fractal dimensions; Humic
acid
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Abstract
Heavy metals pollution in water is a global problem. They are very toxic water pollutants
because they tend to bio-accumulate and cause severe side effects in living organisms. Many
nanocomposits have been used for the removal of heavy metals from water. Graphene and its
derivatives attracted great attention in these days as an adsorbent for heavy metals removal
from water. Graphene oxide is an effective adsorbent because of its functional groups, large
surface area and being strong hydrophilic. We produced functionalized graphene oxide through
its modification with chloroacetic acid in the presence of base. The modified nanosheets were
characterized by X-ray diffraction spectroscopy (XRD) to determine crystallinity and
amorphous characteristics, Scanning Electron Spectroscopy (SEM) for structural analysis,
Fourier Transform Infrared Spectroscopy (FTIR) for functional group analysis. A batch
experiment was conducted to check the sorption of heavy metals (Pb and Cr) using modified
graphene oxide as a sorbent. The sorption capacity of the prepared sorbent sheets was evaluated
using Freundlich and Langmuir models after batch experiment. We achieved 90-94 % sorption
capacity for both heavy metals. In conclusion, the modified graphene oxide proved an efficient
sorbent for removing Pb and Cr from contaminated water and could be implied for effective
wastewater treatment.
Keywords: Heavy metals, pollution; graphene oxide; Functionalization; remediation;
wastewater
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Toxic heavy metal pollution is a universal environmental concern. It can lead to contamination
of soil thus can pose a serious threat to the whole biosphere. When a site is contaminated by
chemical, physical and biological alterations of soil, surface water and ground water that it
becomes alarming for public health and environment. Using plants for pollutant removal i.e.
phytoremediation is a globally renowned technique that has an ultimate lower cost.
Contamination of soils has been on rise due to intense agronomic and industrial activities.
Heavy metals accumulated in the soil are toxic and cannot be biodegraded, hence, soils need
to be remediated (Leung, 2013). The high costs and inefficiency render the traditional
methods, like excavation, for soil treatment ineffective. Phytoremediation has a great potential
in terms of cleaning contaminants that are covering a large area and are near the surface. It is
also very environment friendly (Bini, 2010). Hyper accumulation is referred as uptake of
metals from the soil at 50 to 100 times higher rates than in non-accumulating plants (Maestri,
Marmiroli, Visioli, & Marmiroli, 2010). Hyper-accumulation can be estimated using
translocation factor, bioaccumulation coefficient and bio-concentration factor. This review
gives a complete data base of about 100 metal hyper-accumulating plant species.
Acanthaceae, Asteraceae, Balsaminaceae, Poaceae, Fabaceae, Brassicaceae, Cruciferae,
Convolvulaceae, Amaranthaceae, Turneraceae, Verbenaceae are some plant families which
are better at hyper-accumulaters of various heavy metals dominantly zinc, cadmium, cobalt,
nickel, copper and lead (van der Ent et al., 2019, Chaney & Baklanov, 2017, Malaisse et al.,
2015, and Phaenark et al., 2009).
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Abstract
The current study was conducted to evaluate hypoglycemic potential of basil seed gum in
albino rats having type II diabetes. Four groups of rats were made having six rats in each group
(control group, diabetic group, 0.5% and 1% treatment group). Type II diabetes was induced
by giving 40% sucrose solution. Purposely, basil seed gum was extracted by soaking basil seeds
in water (1:50w/w) via oven drying. Oral administration of basil seed gum powder to the
intervention groups was ensured on daily basis, which translated to exactly 90.5 mg/day and
180.63mg/day for 0.5% and 1% treatment groups, respectively for a period of 28 days. Blood
sample was drawn from rats at the start and termination of trials. Basil seed gum powder
showed significant decrease of blood glucose level for diabetic rats at both doses of 0.5% and
1%. The study concluded that basil seed gum powder had significant hypoglycemic potential.
Keywords: Hypoglycemic potential; Basil Seeds Gum; Albino Rats; Diabetes; Blood Glucose
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Abstract
Cymbopogan citratus,commonly known as lemon grass, is an astonishing plant. In this study,
bio-efficacy of hypoglycemic and hypolipidemic potential of lemon grass extracts obtained by
microwave assisted extraction (MAE) technology was assessed using animal model. Lemon
grass extract was obtained after optimization of conditions, extract was obtained at 900W
power,with 5:1 solvent to plant material ratio in 20mins at 70⁰C. For bio-efficacy trial, 30
female rats were purchased and kept under standard conditions. They were divided into 2
studies comprising 3 groups each i.e. normal, negative control and positive control. Daily feed
and water intake and weekl weight change was recorded. Diabetes was induced by high sucrose
diet and dyslipidemia by high fat diet. Biochemical analysis was carried out at the start and end
of trial. Positive control group of study I was fed with 5ml lemon grass extract for 28 days
along with basal diet whereas in study II positive control group was fed for 42 days with 5ml
extract. Results revealed that mean blood sugar levels of positive control group decreased
significantly (p≤0.05) in study I whereas lipid profile was also improved significantly in study
II. It is concluded that Cymbopogan citratus extracts areeffective against diabetes mellitus.
Keywords: Lemon grass, microwave assisted extraction, hypolipidemia, hypoglycemic
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Abstract
Soil salinity is the most common abiotic stress limiting agricultural productivity worldwide.
Silicon (Si) and biochar amendment could alleviate the negative impacts of salinity stress in
crop plant. However, their combined effects on ion uptake, antioxidant activities, chlorophyll
synthesis, gaseous exchange, and growth of crop plants remain unknown. A pot experiment
was conducted in a wirehouse. Maize seeds were grown in pots filled with sandy clay loam soil
amended with Si (100 mg kg-1) and biochar (1%), and irrigated with saline water of EC 7.73
dS m-1 along with control of tap water irrigation. Silicon and biochar application countered the
adverse effects of salinity on maize by decreasing the superoxide dismutase (SOD) and
peroxidase (POD) activities in leaves, and increasing the chlorophyll contents and stomatal
conductance in comparison to control. Si and biochar also reduced the sodium (Na) uptake and
increased the potassium (K), phosphorus (P) and nitrogen (N) uptake in shoots compared to
the control under salinity stress. Furthermore, the significant interaction between Si and biochar
increased the leaf area, shoot dry biomass and root dry biomass. Among the treatments,
combined application of Si and biochar remained the most prominent for the studied traits
under salinity stress. Thus, the current study suggests that application of Si along with biochar
mitigates the effects of salinity on maize by regulating antioxidants and gaseous exchange,
improving chlorophyll content and mineral uptake, and decreasing tissue Na content.
Keywords: Biochar; Saline water; Antioxidants; Gaseous exchange.
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Abstract
Here we tested the physical and chemical properties of six biochars made from various
feedstocks pyrolyzed at 600 ℃ using slow pyrolysis method. The potential of biochars as
inoculant carriers was tested using Bradyrhziobium japonicum (CB1809) strain for up to 90
days stored at 28 ℃ and 38 ℃ respectively. Peat was used for comparison. The relationship
between rhizobial shelf life and physicochemical properties of biochars was tested through
structural equation modelling (path analysis), principal component analysis (PCA) and Pearson
correlation. The results revealed that among different physicochemical properties, functional
groups (C=O, O-C=O), total carbon concentration, manganese concentration, specific surface
area (SSA), pore size and total pore volume (TPV) showed significant (p< 0.05) positive impact
on shelf life. Due to wide range of pH and water holding capacity of biochars, pH and WHC
showed non-significant (p>0.05) effect on shelf life of rhizobia. All biochars tested showed
good results and none of them caused detrimental effects on the CB1809 population. Pinewood
biochar (PBC) was the best as it sustained maximum rhizobial population as compared to peat
and other biochars. Furthermore, the role of PBC inoculants was tested on the growth of
soybean under drought stress using two soil types (100% garden soil + 0% sand and 50%
garden soil + 50% sand). Seed coating method was used to treat the soybean seeds and the
results were compared with control (without inoculant), peat and oak biochar (showed second
best performance on rhizobial shelf life). After emergence of the seedlings, depending upon
the water holding capacity of soils, three moisture levels (ML) i.e., ML 55% (normal watering),
ML 30% (moderate stress) and ML 15% (severe stress) were maintained. Changes in plant
growth parameters (e.g., shoot/root biomass, shoot/root length, number leaves, and number of
nodules), chlorophyll contents, relative water content (RWC), membrane stability index (MSI),
nitrogenase activity through acetylene reduction assay (ARA), stable carbon (δ13C) and
nitrogen (δ15N) isotopes, and leaf total nitrogen (LTN) were estimated under greenhouse pot
trial (completely randomized design). Moreover, drought stress also caused reduction in
chlorophyll pigments, RWC, and MSI. Significant decline in δ13C, δ15N signatures and LTN
was also observed in drought stressed plants. High drought impact was observed in plants
grown on pure garden soil as compared to plants grown in mixture of garden soil and sand.
Finally, the application of PBC was found to reduce the negative effect of drought most and
maintained the highest growth in plants. Overall, the results of the study illustrated that
biochars (especially PBC) had the excellent physicochemical characteristics that are required
for rhizobial growth, and the pot trial results further revealed that biochars could be used as an
alternative promising rhizobia carrier material for the development of novel inoculant product.
Keywords: Biochar; Drought; Bradyrhziobium japonicum.
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Abstract
Salinity and relatively high boron (B) often co-occur in agricultural environments limiting plant
growth severely. Use of arsenic (As) contaminated irrigation water and soils further decrease
the growth of cereal crops. While potassium (K) is known to enhance plant tolerance under
both stress and non-stress conditions. A hydroponic experiment was conducted to study the
interactive effect of B (1.5 and 3 mM) and As (20 and 40 µM) under saline conditions (60 mM)
and ameliorative role of K (6 and 12 mM) on maize crop. Toxicity of B and As either alone or
in combination, inhibited the plant growth which was further elevated by salt stress. However,
combined toxicity of salinity, B and As surprisingly didn’t decrease the growth and
physiological attributes of maize varieties. Exogenously applied K ameliorated the toxic effects
of As and salt stress by improving the growth and the physiological attributes of maize.
However, plants showed varied response to the ionic concentration under individual and
combined stresses. Increasing B and As stress increased the shoot Na and B however, shoots
accumulated lesser B as compared to roots. 20 µM As in combination with 1.5 mM B decreased
shoot K while increasing exogenous As and B concentration improved K uptake and
accumulation in shoots. Under combined stress of salinity, As and B, shoot B and Na continued
to increase which was significantly reduced by application of K (12 mM). It was concluded
that As and B interaction under salinity decreased the maize growth however this interaction
was not as damaging as compared to their individual levels and K has ameliorated the adverse
effects of salinity and As stress.
Keywords: Growth; Arsenic; Boron; Salinity
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Abstract
Cotton (Gossypium spp.) is a significant worldwide cash crop and is cultivated commercially
in over 50 nations. There are more than 60 diseases which are threating the cotton and one of
the most destructive disease caused by Fusarium oxysporum f. sp. vasinfectum is Wilt disease.
Chemical fungicides are applied to manage the wilt disease. There is a need for conservation
of the environment, rural development and the standard life style of the rural population and
the successful implementation of organic production. Alternative approaches to chemical use
are highly appreciated due to the increasing importance of integrated management strategies
relying on biocontrol. For development of environmentally friendly microbial products, current
study was designed with the aim of biocontrol study of cotton wilt disease using Saccharothrix
algeriensis NRRL B-24137. Sa. algeriensis isolated from a Saharan soil was evaluated as a
biocontrol agent in the laboratory and field conditions. In-vitro dual culture method was used
for the screening of antagonistic activities of Sa. algeriensis NRRL B-24137 against pathogenic
fungi. In-vivo experiment was also conducted for evaluation the anti-fusarium activities of Sa.
algeriensis NRRL B-24137. For in-vivo study pre-sowing cotton seeds were treated with
bacterial suspension while the control plants soaked only in CMC solution and implanted in
pots. Our results confirm that the Sa. algeriensis NRRL B-24137 have a great potential for the
control of cotton wilt under field conditions as compared to control plants and responsible for
significantly increase in the cotton yield, which a good approach to start in agricultural field.
Keywords: Cotton; Sa. Algeriensis; Biocontrol; Fusarium wilt
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Abstract
Applications of nanoparticles and plants for efficient restoration of heavy metal-polluted water
and soil are an emerging approach and need to be explored. Hydroponic study was performed
to find the role of zinc oxide nanoparticles (ZnO NPs) in plant growth, antioxidative response,
and lead (Pb) accumulation in Persicaria hydropiper L. Seedlings were grown in Pb-polluted
media amended with 5, 10, 15, and 20 mg L−1 ZnO NPs. Inductively coupled plasma
spectroscopy (ICP) was used for Pb analysis in plant tissues. Pb significantly inhibited seedling
growth, and ZnO NPs alleviated Pb-induced stress by promoting plant growth, improved
chlorophyll and carotenoid contents. Oxidative stress was ameliorated in ZnO NPs exposed
seedlings through enhanced production of free proline, phenolics, flavonoids and activation of
antioxidative enzymes. Pb accumulation boosted in ZnO NP treatments, and highly significant
increase in Pb accumulation in roots (255.60±4.80 mg kg−1), stem (124.07±2.84 mg kg−1),
and leaves (92.00±3.22 mg kg−1) was observed in T3 (15 mg L−1 ZnO NPs) for P. hydropiper.
Contrarily, ZnO NPs at 20 mg L−1dose suppressed plant growth, Pb accumulation, secondary
metabolites, and antioxidative enzyme activities. Moreover, a positive correlation was found
in Pb accumulation with free proline and secondary metabolite contents in plant tissues. These
results suggest that ZnO NPs at optimum concentration may augment efficacy of plants to
remove heavy metal from polluted water through nanophytoremediation.
Keywords: ZnO nanoparticles; Pb phytoaccumulation; Persicaria hydropiper L.; Hydroponic
growth; Phenolics
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Abstract
Diabetes mellitus mostly characterized by hyperglycemia and their complications increase the
morbidity and mortality risks for the patient. It is estimated that about 90% of the world’s
diabetic people have Type 2 diabetes mellitus. Phytochemical investigation of the oleo-gum
resins from Boswellia papyrifera afforded one new triterpene, named 3α-hydroxyurs-5:19diene (1) together with twelve known compounds including eight triterpenoids (2–9), two
diterpenoids (10 and 11) and two straight chain alkanes (12 and 13). Similarly, ten more known
compounds were isolated from the resin of Boswellia sacra including one triterpene (20) and
nine boswellic acids (14–19 and 21–23). The structure elucidation was done by advance
spectroscopic 1D and 2D NMR techniques viz., 1H, 13C, DEPT, HSQC, HMBC, and COSY,
and NEOSY, ESI-MS and compared with the reported literature. All compounds were
evaluated for their α-glucosidase inhibitory activity and as result eight of them 1, 3, 10, 11, 15,
and 17–19 was found significantly active against α-glucosidase with an IC50 value ranging from
15.0 ± 0.84 to 80.3 ± 2.33 μM, while 21 exhibited moderate activity with IC50 of 799.9 ± 4.98
μM. Furthermore, two compounds 24 and 25 were synthesised from 16 and 17 to see the effect
of carboxyl group in structural-activity relationship (SAR) study. Compounds 24 and 25
retained good α-glucosidase inhibition as compared to 16 and 17, indicating that carboxylic
group play a key role in SAR. In addition, the activity of all the active compounds was first
time reported for their α-glucosidase inhibition potential. The molecular docking studies
showed that all the active compounds well accommodate in the active site of the enzyme.
Moreover, pharmacokinetic properties of the compounds were predicted in silico, suggesting
that the compounds possess drug like properties and excellent ADMET profile.
Keywords: Boswellia papyrifera, Boswellia sacra; Triterpenes; Boswellic acids; NMR
spectroscopy; α-Glucosidase inhibitors; Molecular docking
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Interaction of laundry detergent and arsenic on physiological attributes and ionic
uptake in Triticum aestivum L.
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Abstract
Wheat is one of the major cereal crops and is cultivated on thousands of hectares each year in
Pakistan. It has higher nutrition values therefore it is consumed as a staple food in developing
countries. Like all other living organisms, wheat is also facing the threat of environmental
pollution. Sewage water used for irrigation is one of the sources of contamination. Laundry
detergent is a major component of wastewater. Detergents are difficult to treat from wastewater
and eventually reached in agricultural water and affect the growth of wheat. High As
concentration in the environment can cause severe toxic effects and causes serious damage to
plants, animals, and humans. Even at a lower concentration, it is quickly taken up by plants
that result in alterations of physiological, structural, morphological, and biochemical
characteristics of the plant. Industrial and municipal wastewater which includes both Det and
As that affects the plant growth is utilized to irrigate the crops, especially in many developing
countries.
The accumulation of As in soil resulted in high As acquisition in different plant tissues (root,
shoot, leaves, and grains). The addition of detergent significantly decreased the uptake and
accumulation of As in the wheat crop. The higher levels of Det significantly decreased As
accumulation in plant tissues and the results were pronounced at higher levels of Det as
compared to low levels corresponding to respective As treatments. The order of As
accumulation in different plant tissues remained root > leaves > shoot > seed. In this study, the
reduction in pigment content was observed when exposed to varying levels of As. The
application of Det did not show any significant difference in plant chlorophyll contents at As0. A high reduction was observed in plants treated with Det-50 with various As treatments as
compared to other Det treatments. The application of higher levels of Det remarkably mitigates
the stress response of As and non-significantly increased plant pigment contents as compared
to As alone.
Keywords: Arsenic; Detergent; Triticum aestivum L
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contaminated water: a batch scale study
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Abstract
Dyes are very problematic because of their complex aromatic compounds and persistent nature.
Dyes are widely used, and their untreated effluents are dumped into water bodies, causing harm
to the ecology. The goal of this work is to investigate the batch scale potential of quinoa biochar
(QBC) and its composite with manganese oxide nanoparticles (QBC/MnO) for
decontamination of Congo red dye (CR) from wastewater. The QBC and QBC/MnO were
characterized with FTIR, SEM and EDX to understand the mechanism behind the difference
in their adsorption potential for the decontamination of CR from water. The impact of initial
CR concentration (25–500 mg/L), QBC and QBC/MnO dose (0.5–2 g/L), solution pH (2–8),
and contact time (0–180 min) was studied. Results reveal that QBC/MnO exhibits excellent
adsorption of CR (328.89 mg/g) from contaminated water as compared with only QBC (103.8
mg/g). This difference in CR removal between QBC/MnO and QBC is also confirmed with
improved characteristics of QBC/MnO. The simulation results show that equilibrium and
kinetic adsorption experimental data best fitted with Freundlich and Pseudo second order
models, respectively. The current study found that a metallic nanocomposite (QBC/MnO) is
an ideal option for the cost-effective and environmentally friendly removal of CR from
wastewater, and that it should be investigated for the removal of other contaminants as well.
Key words: Nanocomposite, CR, QBC/MnO
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Mitigate drought stress in wheat
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Abstract
Drought is a complex and challenging environmental stress that severely restricts crop growth
and yield. The defense pathways in plants can be regulated by the application of stress
protective nutrients and minerals, thereby increasing plant resistance to water deficit
conditions. Selenium (Se) is not an essential element but plays a crucial role in mediating
several drought protective processes in plants. In the present study, we performed experiments
to investigate the combined effects of Se and microbial formulations to induce drought
resistance in spring wheat. Initially, we tested different Se levels (0.1-0.5 mg Se kg-1 soil) to
find the optimum Se concentration (0.1 mg Se kg-1) for wheat. Later the optimized level was
mixed in the soil substrate containing quartz sand (50% w/w) in combination with superior
Minigran® formulations (Minigran1 and Cons1). The plants were grown under controlled
conditions in a green house, and were exposed to drought (20-25% water holding capacity) for
five weeks after the establishment phase (four weeks). Our results showed that the application
of Se combined with Cons1 significantly reduced the damaging effects of drought on leaf water
status and pigments. Both Se and Minigran® treatments affected the hormonal status in leaf
tissues and markedly increased abscisic acid, salicylic acid, and jasmonic acid content in wheat
leaves. Also, the Se and the microbial inoculants had a beneficial effect on osmoprotectants,
and particularly increased the activity of total antioxidants but had no effects on the nutrient
status compared with the individual controls under water deficit conditions. Our findings
suggest that Se could be easily included into the formulation of the selected microbial
inoculants to improve drought tolerance and wheat yield.
Keywords: Selenium, Minigran, Hormonal status, Osmoprotectants, Triticum aestivum
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Abstract
Selenium is considered to be beneficial element required by humans. According to World
health organization about 55 µg/day of Se is required by adults, but our daily diet is lacking in
it. The current study examined the effects of soil applied selenium (Sodium selenate) viz. 0,
10, 20, 30 and 40 g ha-1 ,at heading stage, on yield, Selenium and nutritional status of wheat
crop. The experiment comprised of ten wheat genotypes viz. Shafaq-2006, Lasani-2008, FSD08, AARI-2011, Punjab-2011, Millet-2011, Fakhar-e-Bhakkar-2017, Ujala-2016, Anaj-2017
and Gandum-1, followed by three replications. The soil applied Se significantly increased grain
Se, Fe, Zn, Ca, K contents in all wheat genotypes but a significant increase was observed in
case of Ujala and Anaj treated with 40 g Se ha-1. The maximum wheat grains Se contents (106.5
µg/ kg) were observed in Ujala grown under treatment of 40 g Se ha-1 followed by Anaj Se
contents (95 µg/ kg) as compared with other genotypes and the minimum Se contents were
observed in Shafaq and Lasani (5.5 and 3.5 µg Se/kg respectively) where no Se was applied
to soil. The significant escalation was observed in grains Fe contents 58 mg/kg and 56.6 mg/kg
in Ujala and Anaj respectively. Likewise maximum grains Zn contents were in Ujala and Anaj
(52.88 mg/kg and 50.39 mg/kg respectively). In terms of wheat grains Ca contents Ujala and
Anaj again shows highest amount in contrast with all other genotypes (561.95 mg/kg and 567.7
mg/kg). Also the grain K contents were shown to be significantly up scaled by soil applied Se
at 40 g ha-1, with 5.19 g/kg and 6.09 g/kg in case of Ujala and Anaj genotypes respectively.
Conclusively, soil amended with Selenium (40 g ha-1) is considered to be effective way of
improving wheat grains Se and other minerals status in wheat that could be a sustainable
approach towards improving Se status in human diet which can add up towards mineral
malnutrition mitigation and ultimately improving food security.
Keywords: Selenium; Mineral malnutrition; Wheat; Grains nutrients contents
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Impact of bacterial consortium seed inoculation and silicon spray in mitigating the
drought stress in maize (Zea mays L.)
Muhammad Saleem*1, Fahim Nawaz1, Rao Muhammad Ikam1 and Muhammad Baqir Hussain2
1

Department of Agronomy MNS-University of Agriculture, Multan
Department of Soil and Environmental Sciences MNS-University of Agriculture, Multan

2

Correspondence: hafizsaleemkhan13@gmail.com
Abstract
Extreme climatic conditions are major threat for food security in the world. Among the abiotic
stresses, drought is a major stress which causes heavy yield losses in food crops especially in
maize. In developing countries including Pakistan, there is a need to develop eco-friendly and
sustainable approach to increase the crop yield under water deficit conditions. The present
study explored the utilization of drought tolerant bacterial strains by seed inoculation and
silicon (Si) foliar spray to enhance the yield components and yield of maize under drought
stress conditions. In the research area of MNS-University of Agriculture, Multan, 2-year maize
field trial, using a randomized complete block design with a split-split plot arrangement, we
evaluated the effect of bacterial consortium (Bacillus sp. MN54 + Enterobacter sp. FD17) and
Si foliar spray at 4 mM under drought stress at vegetative and reproductive stages of maize.
The results showed that drought stress reduced cob length, number of grain rows per cob,
number of grains per cob, 1000-grain weight, biological and grain yield both at vegetative and
reproductive stages, while highest reduction was recorded at reproductive stage. The seed
inoculation of Bacillus sp. MN54 + Enterobacter sp. FD17 and Si foliar spray increased all
above-mentioned yield and yield attributes by 35%, 31%, 19%, 30%, 28% and 15%
respectively at vegetative and 24%, 34%, 20%, 29% and 18% at reproductive stage as
compared to control treatment. Finally, it was concluded that inoculation of bacterial strains
and Si spray is a best strategy to improve maize yield in arid regions.
Key words: Drought stress; Silicon; Bacterial consortium; Maize yield
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Effect of rice straw biochar in combination with farmyard manure mitigates
bromoxynil toxicity in wheat grown in rice-wheat cropping system
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Abstract
Herbicide residues in agriculture commodities are a serious threat for human health and
sustainability of the ecosystem. Efficient utilization of rice straw is another challenge in ricewheat cropping system of the South and East Asia. We investigated the efficient utilization of
rice straw biochar and farmyard manure as organic amendment in mitigating the bromoxynil
residues in leaves, grain, husk and root tissue of wheat plant. Growth and yield of wheat plants
were also examined under field conditions through a 2-year field experiment. The experiment
was set up using two wheat cultivars (Faisalabad-08 and Galaxy-2013) following randomized
complete Block design (split plot arrangement) with 3 replications. Wheat cultivars were taken
as main plot factors. Different formulations of biochar (BC) and farmyard manure (FYM) i.e.,
100 BC: 00 FYM, 75 BC: 25 FYM, 50 BC: 50 FYM, 25 BC: 75 FYM, 00 BC: 100 FYM and
00 BC: 00 FYM as control were prepared and mixed with soil (2% wt./wt.) at the time of
sowing. The wheat crop was sprayed with recommended dose (Buctril Super 60EC, 825 mL
ha-1) of bromoxynil 40 days after sowing. Grain, husk, leaves and root samples were collected
at maturity. Statistical analysis of data revealed that the organic amendments significantly
reduced the bromoxynil concentration in different tissues of wheat plant besides increasing the
growth and yield of the plants. The highest level of bromoxynil was found in the control
treatment whereas; sole biochar reduced the herbicide residues upto 78% in grain and husk of
wheat, 40% in leaves and 64% in the roots of wheat along with 41-44% increase in grain yield
of wheat. Rice straw biochar along with farmyard manure could be considered as a promising
option for mitigating residual herbicide issues in crop plants along with increase in the yield of
wheat crop.
Keywords: Organic amendments; herbicides residues; biochar; Farmyard manure; Rice straw
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Evaluation of combined effect of selected rhizobacteria and moringa leaf extract as
bioinsecticide against drosophila melanogaster (fruit fly) infestation
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Abstract
Agrochemicals specifically insecticides are commonly used in arable as well as in horticulture
crops to combat ever increasing insect infestation. These chemicals persist in the soil,
contaminate food chain and leave drastic effects on the environment. Application of these
insecticides poses extra burden on farmer in the form of increased production cost.
Microorganisms particularly bacteria (Rhizobacteria) produce exopolysaccharides, enzymes
(catalase, protease and chitinase) and other metabolites which have insecticidal activity. These
rhizobacteria may be isolated and used as bio-insecticide to reduce the insect/pest population
and environmental pollution. The objective of present study was to explore the bacteria
inhabiting insecticidal and plant growth promoting activity. Further these bacterial cultures
along with Moringa leaf extract were used to study the transformation of fruit fly pupae into
adult insect. The bacterial isolates were obtained from culture collection of Laboratory of
Microbiology, Department of Environmental Sciences, COMSATS University Islamabad,
Vehari Campus. These isolates were purified through streak plate method. All the bacterial
isolates were tested for insecticidal activity (protease and chitinase enzyme activity) and plant
growth promoting traits like IAA and phosphate solubilization. The isolates that were tested
positive for enzymatic activities along with different dilutions of moringa leaf extract were
used in insect bioassay test. Results indicated that all the isolates along with moringa leaf
extract at 2% dilution showed better results. Transformation efficiency of fruit fly pupa to adult
was decreased by 60%. Results concluded that the bacterial isolates along with moringa leaf
extract may be used as ecofriendly approach to control the fruit fly infestation.
Keywords: Rhizobacteria; Moringa Leaf; Bioinsecticides; Fruit fly
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Abstract
Soil salinization is a global issue regarding decline in productivity of agricultural fields. It is
the major abiotic factor behind loss of crop production in arid to semi-arid zones. It is the need
of the hour to use some sustainable management practices for the rehabilitation of soil
productivity of degraded soils. In this respect, biochar can be used to improve crop growth and
soil productivity. It is a soil organic amendment that helps to improve soil physio-chemical and
biological properties. Further, it is a rich carbon source that reduces the effect of salinity and
can stay in soil for a longer period. A residual pot experiment was conducted using completely
randomized design to evaluate the effect of three different modified biochars on properties of
saline-sodic soil having three EC:SAR of 4.5:22 (S1), 5.5:22 (S2), and 6:14 (S3) with wheat
grown as a test crop. Rice husk biochar (RHB), wheat straw biochar (WSB) and orange peel
biochar (OPB) were applied after giving washing with distilled water. The treatment plan was
T1: contaminated control, T2: RHB @ 3-ton ha-1, T3: WSB @ 3-ton ha-1, T4: OPB @ 3-ton ha1
, T5: RHB @ 6-ton ha-1, T6: WSB @ 6-ton ha-1, T7: OPB @ 6-ton ha-1. Results showed that all
treatments improved the soil chemical properties and ionic content of wheat plant as compared
to control. However, maximum decrease in soil Na (66.32, 67.43, 72.29 % in S1, S2, S3,
respectively) concentration found in T5 as compared to control. Similarly, maximum decrease
in soil SAR (41.52 and 64.28 % in S2 and S3, respectively) and ECe (33.64 and 33.91 % in S2
and S3, respectively) found in T5 and for S1 maximum decrease in SAR (54.80%) and EC e
(26%) found for T6. However, soil pHs (4.16 and 3.61 % for S1 and S3, respectively) decreased
maximum in T5 and for S2 (3.95%) maximum decrease found for T2=T3. Soil Ca + Mg (76.54,
52.75, 49.46 % in S1, S2, S3, respectively) also found maximum for T5. Plant Ca + Mg (69.23,
74.95, 78.50 in S1, S2, S3, respectively) and K (58.16, 73.52, 57.42 % in S1, S2, S3,
respectively) also found highest in T5 as compared to control. It is concluded from this study
that application of rice husk biochar @ 6-ton ha-1 is a sustainable approach to improve the soil
chemical properties and alleviation of ionic toxicity in wheat crop.
Keywords: Biochar sources; Saline-sodic soil; Soil Reclamation; Rice husk biochar;
sustainable agriculture
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Abstract
Cadmium being a non-essential and toxic metal is a very potent toxin for the environment being
released through natural and anthropogenic activities. Its toxicity in plants is observed even in
very low concentrations which is mainly due to the metabolic disturbance in the plant. Upon
accumulation in the plant’s body, Cd can make its way to the human food chain whereupon
accumulation in humans lead to various diseases. Wastewater is a big source of Cd input in
agriculture, but proper management of wastewater can decrease the threat of Cd toxicity
remarkably in the agro-ecosystem. The use of various amendments for the physical absorption
of Cd from water is a well-tested approach and biochar is one of the most important
amendments in this regard. In this study, biochar from different feedstocks including Poultry
Manure (PMB), Rice Husk (RHB), Rice Straw (RSB), Cotton Straw (CSB), Wheat Straw
(WSB), Sugarcane Straw (SB), and Vegetable Waste (VB) were used for evaluating their
adsorption capability. Various amounts of these biochars (0.1, 0.2, 0.3 g) were tested for Cd
removal from solutions (20 ml) of 0, 10, 20, 40, 60, 80, 100, 120, and 140 ppm Cd. Coefficient
of determination (R2) of three adsorption isotherms (Temkin Isotherm Model, Langmuir
Isotherm Model and Freundlich Isotherm model) were used to interpret the behavior of
cadmium adsorption. Results revealed that R2 values of the Langmuir model were 0.9967,
0.9978, 0.7652, 0.4843, 0.995, 0.9816 and 0.9474 for PMB, RHB, RSB, CSB, WSB, SB and
VB, respectively at 0.1 g biochar application. Coefficient of determination for 0.2 g biochar
application were 0.9952, 0.9948, 0.7147, 0.4654, 0.9961, 0.9889 and 0.9439 for PMB, RHB,
RSB, CSB, WSB, SB and VB, respectively. Similarly, for 0.3 g biochar R2 values were 0.9862,
0.9856, 0.6896, 0.4576, 0.9881, 0.9847 and 0.9334 for PMB, RHB, RSB, CSB, WSB, SB and
VB, respectively. Coefficient of determination for Freundlich Isotherm model for 0.1 g biochar
were 0.8409, 0.8503, 0.5734, 0.5472, 0.7947, 0.6747, 0.6251; for 0.2 g biochar R2 values were
0.9568, 0.9578, 0.7536, 0.7305, 0.9312, 0.8437, 0.8008; and for 0.3 g biochar R2 values were
0.9769, 0.9773, 0.811, 0.7922, 0.9586, 0.8872, 0.8507 for all the seven biochar sources PMB,
RHB, RSB, CSB, WSB, SB and VB, respectively. Values of R2 for Temkin model for 0.1 g
biochar were 0.8372, 0.8787, 0.631, 0.6164, 0.7961, 0.7047, 0.6666; for 0.2 g R2 values were
0.9761, 0.9946, 0.9224, 0.9147, 0.9754, 0.9563 0.9399, and for 0.3 g values were 0.9632,
0.9743, 0.9674, 0.963, 0.9757, 0.9837 and 0.9767 for PMB, RHB, RSB, CSB, WSB, SB and
VB, respectively. Among all tested biochar sources, the rice husk biochar was found to be most
efficient due to its 83.16% of adsorption capacity for removal of Cd from water.
Keywords: Rice husk biochar; Pb pollution; Wastewater; Langmuir model
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Abstract:
Total metal contents in a certain soil are unable to define the environmental toxicities of HMs
in plants or humans. The uptake rate of a certain metal is dependent on the bioavailable
concentration and mechanisms involved in its transport. The flux of metal ions from soil solid
to solution and then to plant roots is of prodigious concern. The fluxes of chemicals and their
routes in organisms can be correlated with their bioavailability. Therefore, evaluation of risk
assessment of HMs from contaminated soils requires determination of their bioavailable
concentration in the soil system. More specifically, bioavailable concentration is the portion of
HMs that is available fraction of total metals contents for the uptake of plants. Diffusive
gradient in thin films (DGT) is a new tool for toxicological and environmental assessments.
This dynamic tool provides high-resolution measurements about the bioavailable metal fraction
in soil and metal flux. A lab experiment was conducted to evaluate the optimum deployment
time for Pb measurement using DGT in alkaline contaminated soils. For this purpose, four
types of naturally contaminated (NC) soils (S) (S1 = NC Faisalabad (FSD), S2 = NC + @ 25
ppm Cd FSD, NC + @ 50 ppm Cd FSD, S4 = NC Multan (MN)) and six deployment times (2,
4, 8, 12, 24, and 48 hours) of DGT were used in this study. Results showed that optimum
equilibrium found at deployment time of 48 hours for all contamination levels. Maximum value
of equilibrium constant based on ratio (R) of DGT elution Pb and soil solution Pb found at
deployment time of 48 hours. Moreover, there found an increasing trend in R value with
passage of time. Minimum equilibrium ratio found at 2 hours deployment time followed by 4
< 8 < 12 < 24 < 48 hours. Maximum R value found for S1 (0.81) followed by S3 (0.79) > S2
(0.77) > S4 (0.69) at 48 hours. While at 24 hours the trend of R value was S1 (0.77) > S2 (0.71)
> S3 (0.67) S4 > (0.62). This data showed that R value of Pb is still away from “1” which
means it require more than 48 hours deployment time for optimum equilibrium. Hence, it was
concluded from this study that 48 hours deployment time showed maximum value for
equilibrium constant (R) but there need to extend equilibrium time for DGT based Pb
measurements in alkaline contaminated soils.
Keywords: Diffusive gradient thin films; Lead; Deployment time; Ecotoxicological
assessments; Bioavailable metals
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Abstract
Soil salinization is considered as major environmental hazard, which is threatening the global
food security by degrading the land suitable for agriculture. Salt accumulation in arable land
deteriorates soil fertility which consequently reduces the crop yield. About one billion hectares
of soil is under salt stress and this area is increasing due to misuse of land and water resources.
In order to mitigate the negative impacts of excessive salts, the use of organic and inorganic
amendments is considered as a useful approach. However, integrated effects of these
amendments on remediation of saline-sodic soils need wide-range studies. A pot experiment
was conducted at wire house of ISES, UAF to investigate the combined effect of cotton stick
biochar with gypsum, lime and FYM on the remediation of salt affected soils during rice
growth. Total seven treatments were applied in soil having three EC: SAR ratio of 2.45:13.7
(S1), 9.45:22 (S2) and 11.56:40 (S3). The treatment plan of experiment was T1 = Control, T2 =
Biochar impregnated with gypsum (1:1) @ 5 t ha-1, T3 = Biochar impregnated with lime (1:1)
@ 5 t ha-1, T4 = Biochar impregnated with FYM (1:1) @ 5 t ha-1, T5 = Biochar impregnated
with gypsum (1:1) @ 10 t ha-1, T6 = Biochar impregnated with lime (1:1) @ 10 t ha-1, T7 =
Biochar impregnated with FYM (1:1) @ 10 t ha-1. Results showed that all treatments
significantly improved the soil chemical characerstics. However, maximum decrease in soil
sodium concentration (74.46% (S1), 49.54% (S2), 62.85% (S3)), pHs (4.10% (S1), 6.64% (S2),
8.50% (S3)) and ECe (7.67% (S1), 50.76% (S2), 50.72% (S3)) found for T5 as compared to
control. While maximum increase in soil Ca+Mg concentration (76.54% (S1), 55.56% (S2),
44.09% (S3)) and organic matter (366.88% (S1), 710.90% (S2), 399.83% (S3) recorded in T5
and T7 respectively. It was concluded that impregnation of biochar with gypsum effectively
reduced sodium concentration in soil and improved chemical properties of soil for healthy plant
Growth.
Key words: Biochar impregnation; Gypsum; Salt stress; Co-additive amendments; Rice
growth
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Abstract
Dyes are very problematic because of their complex aromatic compounds and persistent nature.
Dyes are widely used and their untreated effluents are dumped into water bodies, causing harm
to the ecology. The goal of this work is to investigate the batch scale potential of quinoa biochar
(QBC) and its composite with manganese oxide nanoparticles (QBC/MnO) for removal of
Congo red dye from wastewater. On CR removal different parameters like the effects of initial
CR concentration (25–200 mg/L), QBC and QBC/MnO dose (0.5–2 g/L), solution pH (2–8),
and contact time (0–180 min) was studied. CR removal is higher at initial concentration at
25mg/L with QBC and QBC/MnO was 58.89% and 87. 35% respectively. Moreover, at pH 2
removal percentage was 50% with QBC and 89.8% QBC/MnONPs was noticed. The current
study found that a metallic nanocomposite (QBC/MnO) is an ideal option for the cost-effective
and environmentally friendly removal of CR from industrial wastewater, and that it should be
investigated for the removal of other contaminants as well.
Keywords: Quinoa biochar; CR; Aromatic compounds.
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Utilization of agricultural wastes for the hyperproduction of Α-Amylase from
Geobacillus Sbs-4s and its application in detergent and textile industry
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Abstract
The present study deals with the production, purification and characterization of α-amylase
using Geobacillus SBS-4S and its role in the detergent and textile industry was analyzed.
Various carbon and nitrogen sources were utilized for the supplementation of LB medium. 0
to 3% concentration of carbon sources (wheat bran, rice bran and molasses) and nitrogen
sources (peptone and yeast extract) were utilized for the supplementation of LB media for the
optimum production of α-amylase. The α-amylase was produced under optimal conditions at
55oC under shaking conditions. 2% yeast extract and 3% wheat bran showed maximum
production of α-amylase. The α-amylase was precipitated at 40% ammonium sulphate
precipitation and this protein was purified by gel filtration column chromatography. The
purified protein was utilized for characterization. Enzyme activity was analyzed using 1%
starch as a substrate. Enzyme showed its maximal activity at 55o C, pH 8 and in the presence
of Co+2. The molecular weight of α-amylase was recorded by SDS-PAGE. Presence of
detergents showed an enhancing effect on the activity of alpha amylase. Moreover, releases of
reducing sugars due to hydrolysis of starch make it a suitable candidate for its use in textile
industry.
Keywords: Geobacillus, SBS-4S, Optimization, Chromatography, Carbon sources
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Abstract
Water is very crucial to sustain life on the earth. The water quality is being degraded due to
disposal of the municipal and industrial effluents without prior treatment into the water bodies.
The concentration of heavy metals especially cadmium (Cd) in the wastewater is increasing
day by day due to various natural and anthropogenic activities. Therefore, this study
investigated the potential of water hyacinth (Eichhorniacrassipes) for the remediation of Cd in
wastewater. The objectives of this study were i) to determine the effect of freshwater (FW) to
wastewater (WW) ratio on growth of water hyacinth, ii) to evaluate the phytoremediation
potential of water hyacinth for Cd removal in WW to FW ratio.Plastic pots were used to grow
water hyacinth in WW to FW ratios. The suckers of same size were collected from freshwater
bodies and transplanted in pots for 30 days. The treatments were comprised of WW to FW ratio
T1: 100% FW (Control); T2: 80% FW + 20% WW; T3: 60% FW + 40% WW; T4: 40% FW +
60% WW; T5: 20% FW + 80% WW T6: 100% WW; T7: 100% FW + Cd@ 2mg/L(Control);
T8: 80% FW + 20% WW + Cd @ 2mg/L; T9: 60% FW + 40% WW + Cd @ 2mg/L; T10: 40%
FW + 60% WW + Cd @ 2mg/L; T11: 20% FW + 80% WW + Cd @ 2mg/L; T12: 100% WW
+ Cd @ 2mg/L. Wastewater and freshwater samples showed physico-chemical and heavy metal
contamination, however, only Cd, Cl-1 and Na+ contents were higher than permissible limits.
Chlorophyll contents of E. crassipes were lower in treatments carried Cd @ 2mg/L. Root and
shoot Cd conetnts were higher in T11 (20% FW + 80% WW + Cd @ 2mg/L) whereas Cd
contents in water and sediment was higher in T12 and T1, respectively. E. crassipes showed
BAF in root (2.4 in T6 & T7) and shoot (2.1 in T6 & T7) is indicating potential accumulation
of Cd in root and shoot. FW sediments act as a good sink for Cd in addition to root and shoot,
however, less Cd content in sediments at (T12) indicating inhibition of plant growth which
restrict Cd bio-accumulation in E. crassipes. This study concluded that WW to FW ratio had
significant effect on Cd concentration and bio-accumulation in E. crassipes; however, further
studies warrant application of this plant at pilot scale metal phytoremediation.
Keywords: Water hyacinth (Eichhorniacrassipes); Phytoremediation; Cadmium removal;
Bioaccumulation factor (BAF)
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Abstract
Pakistan is facing a serious challenge related to water pollution and environmental degradation
resulting due to use of polluted water. Pakistan ranks 80/122 nations concerning water
standards and quality. Sewage waste disposal is a major problem. In most of the cases, the
untreated sewage either finds its way to the nearest water bodies or is intentionally put into the
agricultural fields by the farmers as a substitute for irrigation. The objectives of this study were,
to investigate the effects of sewage water and almond biochar on the germination of spinach
(Spinacia oleracea) seeds, to assess the effect of sewage water and almond biochar on the root
and shoot growth. The methodology of this study was completed into two phases. In first phase
we were done sowing process with seed hydration technique. Four different treatments were
adopted for seeds such distilled water (DW), distilled water with biochar (DWB), sewage water
(SW) and sewage water with biochar (SWB). After sowing process, different irrigation
treatments and schedule were recorded along with relevant germination rate. In second phase,
physiological measurements of plants including root and shoot length were recorded. Fresh and
dry weight of all the plants were also assessed using a digital weighing balance. Statistical tools
such as average, sum, percentage and regression models were applied to assess the effect and
association of the different treatments with seed germination. The results of this study reveals
that spinach (Spinacia oleracea) seed germination exhibited clear distinction compared to
distilled water and sewage water. Both germination time and germination speed were
influenced due to the application of sewage water. Growth parameters, as well as biomass
accumulation, also exhibited a negative influence of sewage water as compared to the
application of distilled water for irrigation. Application of sewage water reduced spinach
(Spinacia oleracea) seed germination compared to distilled water applied for Irrigation. The
application of biochar improved the seed germination and seedling growth compared to no
biochar application. It can be concluded that biochar application into the germination medium
improving germination and temporarily hinder the negative effects of sewage water. Sewage
water practice is economical beneficial for farmers because it reduces production costs.
Key words: Almond biochar; Germination; Spinach seed; Sewage water
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Abstract
Protease is an enzyme that can hydrolyze peptides and proteins. Proteases or peptidases are the
proteolytic enzymes which cleave the proteins into smaller fragments. Bacterial proteases play
a key role in different biological processes, life cycles of several pathogens, cell viability, stress
response and in the pathology of several syndromes like irritable bowel syndrome. Bacterial
proteases degrade many proteins involved in innate immunity which are specific in their mode
of action. Secreted bacterial proteases, for example exfoliative toxin, can also act as exotoxins
which are virulent factors and play important role in pathogenesis. Our study was aimed at
identification of potential therapeutic targets in “exotoxic bacterial proteases” for various
applications including treatment of infectious diseases and identification of new drug targets.
For this purpose, Pseudomonas aeruginosa MN1 elastase (ACC: DQ153386) with highest
enzymatic activity 82350 U/mg was selected out of 25 exotoxic bacterial proteases with the
help of literature review. Amino acid sequences (FASTA format) were retrieved from online
databases and analyzed with the help of online bioinformatic tools for phylogenetic analysis,
sequence comparisons, identification of conserved regions, motifs and domains. Several
conserved regions, functional motifs and domains including NNQKI (N=G, A, R, S), NNQKT
(N= G, A, R, S) and NIGVS (N=G, A, R, S) were identified which will be helpful for
therapeutic applications in biotechnology.
Keywords: Bacteria; Protease; Therapeutic; Motifs; Domains; Conserved
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Iodine uptake and growth response of maize (Zea mays l.) in limed and humic acid
amended soil fertilized with zinc iodide and zinc iodate
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Abstract
Low iodine concentration in cereal grains results in its low dietary intake, and populations
relying on cereals as major staple foods are widely deficient in iodine. Therefore, iodine
enrichment of cereal grains through iodine fertilization represents a sustainable solution to
iodine deficiency. However, iodine uptake by plants is thought to be affected by the form of
iodine applied to the soil, soil pH and organic matter content. Thus, we investigated timedependent water-soluble iodine in soil, its concentration and uptake by shoots and grains of
maize in limed and humic acid amended soil fertilized with zinc iodide and zinc iodate. Iodine
was applied at the rate of 3 mg kg-1 soil while lime and humic acid were applied at the rate of
3 g kg-1 soil. Water soluble iodine (WSI) in iodide fertilized soil achieved a steady state level
within one month after incubation, except for limed soil where it showed a slight decline after
2nd month of incubation. In iodate fertilized soil, WSI was 2 – 6 folds higher than iodide
fertilized soil and it gradually decreased from 938 µg kg-1 soil after one-month of incubation
to 562 µg kg-1 soil after 3 months of incubation. Humic acid did not affect WSI in iodide
fertilized soil but decreased it by 24-48% in iodate fertilized soil. Iodine application tended to
decrease grain yield, leaf and stalk dry matters but effects were non-significant (p ≤ 0.05).
Compared to iodide fertilized soil, iodate fertilized soil resulted in 5 to 7 folds higher iodine
concentration in leaves and 5 - 11 folds higher concentration in stalks. Iodate fertilization to
limed soil resulted in 2 folds higher iodine concentration in leaves and up to 3 folds higher in
stalks. A minor quantity of the up taken iodine was translocated to grains, and even the
maximum achieved concentration (200 µg kg-1, with iodate) could support only one-third of
the recommended dietary allowance (RDA). It is concluded that soil iodine fertilization to
maize could partially support the RDA, however, using shoot part as animal fodder could
generate substantially iodine intake through secondary route.
Keywords: Biofortification; Humic acid; Iodine; Lime; Maize; Zinc Iodide; Zinc Iodate

Department of Environmental Sciences, COMSATS University Islamabad, Vehari Campus
58

International Conference on
Recent Trends in Environmental Sustainability
ESCON22/ETERM/31

Use of rhamnolipids produced from winery residues in soil washing and bioremediation
processes
Mentore Vaccari1, Alif Chebbi1, Franco Hernán Gomez1, Giovanni Vinti1, Andrea
Franzetti2 , Beatrice Murena2, Isabella Gandolfi2, Silvia Sbaffoni3, Tiziana Beltrani3,
Emanuela De Marco3
1University of Brescia, Italy
2University of Milano-Bicocca, Italy
3ENEA, Rome, Italy
Correspondence: mentore.vaccari@unibs.it
Abstract
The following ongoing research has been developed within the project “CREIAMO – Circular
economy in olive oil and wine sectors. Valorization of by-products and residues through
innovative processes and new business models”. The project, funded by Fondazione Cariplo,
brings to light a contemporary issue on the international agenda: applying the principles of
circular economy to agriculture, focusing on wine and oil supply chain, two of the most
important agricultural activities in the world. It is essential to consider that petroleum
hydrocarbon and oil spills represent contemporary global issues with adverse environmental
and health outcomes. Indeed, dispersion, photo-oxidation, and biodegradation naturally occur
very slowly. Nowadays, soil pollution can be tackled via green approaches involving the
Circular Economy (CE) concept to produce eco-friendly soil treating agents, e.g.,
biosurfactants.
In this research, rhamnolipids (RLs) were applied on contaminated soil, previously produced
on agricultural wastes using a non-pathogenic strain. To the best of our knowledge, the study
entailed the first attempts to apply cell-free broths containing safe glycolipids within the soil
remediation technologies (i.e., soil washing and biopile microcosm tests). It is noteworthy to
bear in mind that most soil washing technologies use chemical surfactants, which are toxic to
the soil, plants, and non-biodegradable. To overcome such and other disadvantages, in this
research, the rhamnolipid-containing cell-free broths from the strain E264 have been used to
wash real diesel contaminated soils and artificially PAHs. The results have revealed that
hydrocarbon-remobilization reaches up to 80% at a concentration of contamination higher than
6000 ppm. Furthermore, the total petroleum hydrocarbons TPHs were monitored in the
microcosm biopile over a prolonged period of up the 50 days of incubation. The findings
revealed major traits regarding the applications of these glycolipids on contaminated soils,
suggesting the suitable biosurfactant concentrations that could be applied in the future.
To summarise, the results highlighted nonfermented grape marcs and olive pomace residues,
derived from the white winemaking process and olive oil extraction, respectively, could be
used as economical substrates to produce biosurfactants. It is in agreement with the CE
principles within the agricultural sector. Moreover, the non-pathogenic nature of the selected
organism and the RLs purity suggested using these biomolecules directly in industrial practices
and soil remediation methodologies.
Keywords: Bioremediation; Hydrocarbon; Oil spills; Biosurfactants
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Abstract
Increased plants tolerance against biotic and abiotic stresses may play a vital role for future
food sustainability. To living organisms, lead (Pb) induces wide range of toxic effects such as
physiological, biochemical and morphological. The study was designed to explain the role of
silicon (Si) in ameliorating the Pb toxicity in Brassica napus (canola). The experimental
treatments: T1 = Control, T2 = 2 mM Si, T3 = 200µM Pb and T4 = 200 µM Pb + 2 mM Si were
applied und hydroponic system. The results revealed that under Pb stress, Si nutrition showed
very promising effects by significantly increasing the biomass and elongation of root. The Pb
induced toxicity and its negative effects on the canola growth were prominent. A very obvious
difference in the concentration of Pb has been observed in the root and shoot being highest in
the roots of plant dry biomass. Furthermore, Si application under Pb stress, reduced Pb
concentration and its uptake by roots and shoots of Canola. From the above results it was
concluded that Si ameliorated the Pb toxicity in canola by in-planta (immobilizing Pb in the
root) and ex-planta mechanisms (decreasing Pb availability to plants) and reduced the Pb
concentration in roots and shoots.
Keywords: Brassica napus; Lead; Canola
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Abstract
Among alkali metals lithium (Li) is the lightest monovalent cation and 27th most abundant
element in the soil. Current widespread and future expected use of the element may cause
toxicity to living systems. In order to evaluate the effect of varying concentration of Li (0, 20,
40, 60, and 80 mg kg−1 soil) on carrot plant a pot experiment was conducted. The experimental
results showed that lower levels of Li in soil (20 mg Li kg-1) improve the growth and
productivity of plants. While, higher concentration of Li 40, 60, 80 mg kg-1 showed negative
effects on growth of carrot plant by decreasing the shoot fresh 49% to 83% and 87%,
respectively. Similarly, dry biomass of roots was decreased to corresponding Li concentrations
in the order of 14.41%, 62.11% and 89.0 %, respectively. The present study also revealed that
Li interferes with potassium and calcium uptake in plants. It was noted that higher
concentrations of Li can antagonize potassium and calcium uptake the leaves and roots of the
plants. Further, we also evaluated the risks associated with the consumption of carrot grown
on Li contaminated soil and concluded that at given Li concentrations it does not pose any
human health risk with the consumption of Li treated carrot plants.
Keywords: Lithium; Carrot; Contaminated soil
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Abstract
Arsenic (As) contamination is now a serious issue of global concern and have severe negative
impacts on biosphere. The metalloid is not an essential to the biosphere and its contamination
via water, soil and food can trigger several disturbances in metabolic processes in the biosystems. In Pakistan recently research has been done on As contamination specifically in
groundwater which highlighted the seriousness and amount of As present in adjoining areas of
the Indus river and its surroundings. The current study was carried out to determine the
physiological responses of two different aquatic plant species namely water cabbage (Pistia
stratiotes) and alligator weed (Alternanthera philoxeroides) were exposed to various levels of
As. Arsenic concentrations maintained in the growth medium were; 0, 50, 100, 200, and 400
µg L-1 for 28 days and plants were monitored for the growth, physiological changes and As
accumulation. Plants were harvested after 28 days to examine the changes in growth,
physiology (antioxidative enzymes, chlorophyll contents, and lipid-peroxidation) and ions
(phosphorus, As, potassium and calcium) concentrations in plants grown under As stress.
Results indicate that water cabbage growth remained un-affected while growth of the alligator
weed was significantly reduced. In addition, both plants species did not show any toxicity
symptoms in terms of H2O2 production as well as lipid peroxidation. Similarly, the plants did
not show any change in antioxidative response and enzymatic activities in treated and nontreated plants were alike. Both plant species maintained ionic homeostasis and cation uptake
i.e Na, K, Ca and Li were un-affected in the presence of As in the growth medium. The results
of As in plant shows that changing concentration from 0 to 50 µg L-1 had resulted in a
significant increase in As accumulation by both plant species. Plant exposure beyond 50 µg L1
did not changed the As accumulation in both plant species. From these results we can
conclude that both plant species have the ability to maintain low As in shoot tissue with
minimal bio-chemical changes. Form the results we can speculate that the tested plant species
have the ability to change the growing conditions through ex-planta mechanisms and sustain
their growth.
Keywords: Antioxidant; Arsenic; Cabbage; Stress
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Abstract
Contamination of agricultural soils with heavy metals is a big emerging threat for soil and plant
health around the globe. Heavy metals (HMs) being non-biodegradable are more toxic and
posing major threats to the yield and quality of crops and also to the environment. Nickel (Ni)
is one of the most abundant heavy metals on earth's crust and makes its way to the food chain
through its vast natural and anthropogenic sources. This study was conducted to evaluate the
comparative growth responses and absorption patterns of Ni in leguminous (soybean) and nonleguminous (spinach) crops that was irrigated with Ni-contaminated water. At the Institute of
Soil and Environmental Sciences University of Agriculture Faisalabad, a pot experiment was
conducted having 5 treatments with 3 replications of each was arranged in a completely
randomized design. Nickel was applied through irrigation water at the rate of control, 5 mg Ni
L-1, 10 mg Ni L-1, 15 mg Ni L-1, and 20 mg Ni L-1. Different parameters (physiological and
agronomic) like relative water content, leaf chlorophyll content, root length, plant height, root
weight, and shoot weight were recorded at the vegetative and harvesting stages. Root and shoot
parts of both crops was harvested and Ni concentration was analyzed by Atomic Absorption
Spectrophotometer (AAS) after preparing their samples through standard analytical processes.
Maximum shoot length was observed in T2 treatment that was 28.25 and 62.59 cm for spinach
and soybean respectively. Minimum shoot length was observed in T5 treatment which
was14.73 and 37.43 cm for spinach and soybean respectively. Maximum shoot fresh weight
17.79 g per pot for spinach and 16.40 g per pot for soybean was observed in T2 treatment. Plants
amended with 5 mg kg-1 of Ni in treatment T2 showed maximum shoot dry weight (5.21 g per
pot in spinach and 5.62 g per pot). Maximum root length was observed in 5 mg kg-1 of Ni in
treatment T2 root length 12.40 cm and 23.31 cm for spinach and soybean respectively. Highest
SPAD value of 46.67 in spinach and 44.00 in soybean plants was recorded in T2 treatment
which contained Ni @ 5 mg L-1. The maximum concentration of Ni was 17.29 mg kg-1 and
13.65 mg kg-1 for soil in spinach and soybean. The maximum concentration of Ni was 79.02
mg kg-1 and 62.37 mg kg-1 for spinach and soybean. The maximum concentration Ni was 66.87
mg kg-1 and 51.98 mg kg-1 in spinach and soybean respectively. The minimum concentration
of Zn was observed in the T5 treatment receiving no Ni in the soil and that was 0.164 and 0.228
mg kg-1 for both crops. The minimum concentration of Ni was observed in the contaminated
treatment receiving high Ni in the soil and that was 0.36 and 0.51 mg kg-1 for both crops. The
minimum concentration of Zn was observed in the Ni contaminated treatment receiving high
concentration Ni in soil that was 0.33 and 0.38 mg kg-1. Nickel significantly affects the growth
and nickel concentration in both plant species.
Keywords: Nickel; leguminous; soybean; contaminated water
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Abstract
Water contamination is a result of rapid industrialization, unplanned urbanization, and
population growth. During the processing of various products, several industries need a
significant volume of water. Textile companies manufacture 200000 tons of dyes each year,
which are released into sewage, generating high levels of water pollution, causing dangerous
diseases in humans, and affecting aquatic bodies. Biochar is a good substitute for use as an
adsorbent for pollutants. Nanoparticles have been raising more attention in wastewater
treatment process because of small structure and high surface area, excellent magnetic
properties as well as considerable pollutant removal even at very low dosage. Therefore, in this
study we synthesized zinc oxide (ZnO) doped Chenopodium quinoa biochar as adsorbent and
assessed its adsorption capacity for the brilliant green dye. For this purpose, the effect of
wavelength, temperature, contact time, pH, adsorbent dosage and dye concentration on the
adsorption was investigated systematically. The absorbance study was investigated by using a
UV-Vis spectrophotometer. It was seen that under the optimized conditions of pH 10, dye
concentration (20mg/L), contact time (30 minutes), temperature (45oC), adsorbent dosage
(0.5g/L for BG) at 120 rpm speed, the maximum adsorption percentage of 87.8% for BG was
observed from the solution onto the ZnO doped quinoa biochar surfaces.
Keywords: Brilliant green; Biochar; ZnO; Adsorption; Quinoa; Wastewater
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Abstract
Dyes are widely used in the cosmetics, textile, leather, food, paper and plastic industries, but
in view of toxicity, these dyes show carcinogenicity towards the environment in the form of
effluents, due to which the dye bath needs modifications that not only reduce the effluent load
but also make the textile processing ecofriendly. A uniform and eco-friendly heating source,
ultraviolet radiation has auspiciously improved the disperse dyeing of polyester fabrics. For
our current study we used disperse yellow 211 (DY 211) to dye polyester fabric under the
influence of ultraviolet treatment. Both the fabric and dye solution were UV-treated for 15-60
min and dyed under variable conditions. We found that ultraviolet-treated polyester (RP) for
30 min. gives good color strength and darker shades at 70oC using 70 mL of un-irradiated dye
solution (NRS) of pH 8 in the presence of 2% of dispersant. While for the dye bath of pH 11,
irradiated polyester (RP) for 45 min. using 90 mL irradiated dye solution (RS) gives good color
strength and darker shades at 100°C in the presence of 1% of dispersant. ISO standards for
fastness revealed good-to-excellent ratings for different shades dyed under optimal conditions.
Ultraviolet treatment not only reduced the time, labor, and money, but also improved color
characteristics.
Keywords: disperse yellow 211; colorfastness properties; polyester fabric; Spectraflash
SF600; Ultraviolet irradiation
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Effect of foliar application of various micronutrients on growth and production of
gladiolus
Muhammad Asif*1, Mohsin Bashir1, Ahsin Akram1 and Junaid Aslam1
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Abstract
Present research work was carried out to see the effect of micronutrients viz, copper, zinc and
manganese on growth and production of gladiolus at Floriculture Research Area, Institute of
Horticultural Sciences, University of agriculture, Faisalabad during year 2020-21. The
treatments were comprised of CuSO4 0.25%, MnSO4 0.5% and ZnSO4 0.75% alone and in
combinations with control i.e. T0 (Control - water spray), T1 (Cu 0.25 % Aqueous solution),
T2 (Mn 0.75 % Aqueous solution), T3Zn 0.5 % Aqueous solution), T4 (Cu o.25 % + Mn 0.75
%Aqueous solution), T5 (Cu 0.25 % + Zn 0.5 %Aqueous solution), T6 (Mn 0.75 % + Zn 0.5
%Aqueous solution), T7 (Cu 0.25 % + Mn 0.75 % + Zn 0.5 %Aqueous solution). Sowing of
gladiolus corms was done in 2nd week of November 2020 on ridges with 60 cm R x R and 7.5
cm P x P distance. Randomized complete block design (RCBD) was followed for the laying of
experiment having eight treatments with three replications, making total number of
experimental units twenty-four. Twenty corms were sown in each experiment unit at a depth
of 4-7 cm. Micronutrients were applied at two different growth stages i.e three leaf stage and
six leaf stage. The treatment (T7) significantly increased the plant height (118.48 cm), number
of leaves per plant (10.76), leaf area (100.45 cm²), spike length (39.1cm), spike diameter (9.17
mm), number of flowers per spike (13.33), flower diameter (106.67 mm), fresh weight of spike
(48.24 g), dry weight of spike (6.64 g), highest flower quality (9.00), longer vase life (11.91
d), total leaf chlorophyll contents (SPAD) (70.171), corms diameter (30.21 mm), corms weight
(20.43 g) maximum number of corms per plant (3.63) stomatal conductance (0.05µmol m-2 s1) photosynthetic rate leaf (3.03 µmol m-2 s-1) leaf temperature (30.5 oC) and leaf transpiration
rate (0.59 mmol m-2 s-1) as compared to all the treatments.
Keywords: photosynthetic, foliar application, micronutrients, growth, production
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Influence of various NPK levels on physical and physiological attributes of gladiolus
(Gladiolus Grandiflorus L.) Cv. rose supreme
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Abstract
Unbalanced nutrition is the major cause of low-quality cut flower production of Gladiolus in
Pakistan. The present study was designed to examine the effect of different combination of N,
P, and K on gladiolus cv. rose supreme by observing various physical and physiological
attributes. The research work was carried out at Floriculture Research Area, Institute of
Horticultural Sciences, University of Agriculture, Faisalabad, during the year 2020-2021.
Sowing of corms was done during second week of November 2020. There were five treatments
in which Nitrogen and phosphorous levels were kept variables while potassium levels were
constant in all treatments i.e. T1(control 0N:0P:0K g m-2), T2 (10N:10P:20K g m-2), T3
(10N:15P:20K g m-2), T4 (15N:25P:20K g m-2), and T5 (20N:30P:20K g m-2). The nitrogen
was applied in the form of urea, phosphorous in the form of single superphosphate while potash
was applied in the form of sulphate of potash. Experiment was laid out according to randomized
complete block design (RCBD) having three replications. The NPK were applied at three
growth stages of plant i.e. at the time of sowing, three-leaf stage and six-leaf stage. Results
showed that T4 and T5 have significantly improved the growth of plants by increasing the leaf
area, leaves number per plant, content of chlorophyll and plant height as compared to all other
treatments in addition to length and diameter of spike, quality of spike, fresh and dry weight of
flower stem, number of florets per stem and vase life. Corms attributes such as diameter, weight
and number of cormels per corm also significantly improved by T4 and T5. Likewise various
physiological attributes like photosynthesis rate were increased while transpiration rate and
stomatal conductance rate of lants decreased by the application of T4 and T5 as compared to
all other treatments.
Keywords: Gladiolus, N, P,K, Unbalanced nutrition
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Modeling of lead phytoextraction from the soil using artificial neural networks (ANN)
and genetic algorithm (GA)
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Abstract
Lead (Pb) is the well-known for containment of soil surfaces. In the last few decades,
phytoremediation is the most ideal technology to extract Pb from the soil, involving numerous
chemical reactions and cost analysis. In this study, Pb extraction from the soil by Pelargonium
hortorum has been shown and optimized by applying “Genetic Algorithm” (GA) technique for
“Response Surface Methodology” (RSM) and “Artificial Neural Network” (ANN). In the
modern era of modelling the extraction of metals pollutant, ANN is best fit because of its
efficiency and affordance. To determine the significance of the proposed solution, pot culture
experiments were done for optimizing Pb extraction competency from the Pb spiked (0 mg kg1, 500 mg kg-1, 1000 mg kg-1 and 1500 mg kg-1) soil by P. hortorum, applied with citric acid
(5 and 10 kg) and M. paraoxydance (1 and 1.5 OD). Plants were harvested at 30, 60 and 90
day’s intervals. Plant dry biomass and Pb uptake were determined from harvested plants. The
maximum Pb extraction efficiency of 86.0% was achieved with 500 mg/Kg soil Pb mm for 60
days which then reached to 81.49% with 400 mm OD solution. Furthermore, RSM based on
Box–Behnken design (BBD) and ANN-based Levenberg-Marquardt Algorithm (LMA) were
applied to model Pb extraction from soil. The predicted values from RSM and LMA were close
to 36.0% and 86.05%, respectively. The comprehensive evaluation of findings encouraged the
accuracy, reliability and efficiency of ANN for the optimization process. Therefore,
experimental results showed that ANN is an accurate technique to find the optimal chemical
soil washing parameters to remediate heavy metal polluted soil using environmental
ethanolamine. Furthermore, the proposed method is environment friendly and potentially costeffective.
Keywords: Genetic Algorithms, Pb-contaminated, Artificial Neural Network, Box–Behnken
design, Levenberg–Marquardt (LM)
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Biochar alleviates the drought stress by improving dry matter, glycine betaine,
antioxidant status and physiology of maize (Zea mays L.)
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2Department of Soil and Water Sciences, China Agricultural University, Beijing 100193,
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Abstract
Environmental factors such as drought adversely influence the maize (Zea mays L.) physiology
in arid and semiarid regions. Biochar as an organic amendment having salient features i.e. high
porosity, high surface area, high carbon content etc. could be more effective under drought
condition. Recent pot experiment was conducted to evaluate the effect of biochar on dry matter,
proline, glycine betaine antioxidant enzymes and physiology of maize under drought stress.
Corn cobs biochar was pyrolyzed at 300 °C and 400 °C temperatures and mixing of biochar in
soil was done at the rate of 1% w/w and 3% w/w in pots except control. Three different field
capacity (FC) levels 100%, 70% and 40% were maintained gravimetrically in a glass house.
Results of the experiment indicated that biochar 3% w/w (400 °C) significantly increased the
dry matter of maize under drought stress. Proline and glycine betaine was reduced significantly
at field capacity 70% and 40%, and reduction was 47%, 40% and 23%, 21% respectively,
where biochar was applied at 3% w/w (400 °C) compared to control without biochar.
Furthermore, biochar application into the soil significantly improved the status of antioxidant
enzymes (POD, CAT, GR, GPX, etc.) and physiological parameters (water use efficiency,
carbon assimilation, transpiration rate and stomatal conductance) in maize under drought stress
compared to control treatment. Conclusively biochar application as organic amendment could
be an effective approach for improving dry matter and physiology of maize (Zea mays L.)
under drought stress
Keywords: Biochar, Proline, Glycine betaine, Glutathione reductase, WUE, Antioxidant
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Biosorption of Chromium (Cr) from contaminated water by using powder of sugarcane
bagasse and corn cob
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Abstract
Water contamination with Cr is one of the most significant risks to both water resources and
human health. They discharge toxic water containing heavy metals into surrounding bodies of
water. Even when ingested, heavy metals are extremely poisonous and carcinogenic, and they
are not biodegradable. They pose a serious threat to human health, as well as to water and
plants. This study looked at and evaluated the biosorption capacity of natural Sugarcane
Bagasse (SB) and Corn Cob (CC) for removing Cr from contaminated water. A series of batch
experiment were conducted to study this goal at various adsorbent mass (1, 2, 3, and 4g per
100 ml polluted water), beginning Cr concentration, and adsorbent mass (1, 2, 3, and 4g per
100 ml polluted water) (10, 20, 30, and 40 ppm).All of the bio-sorbents studied were able to
adsorb and remove Cr ions from contaminated water, according to the findings. Based on the
corresponding values of the adsorbent biomass, the highest percentage removal of Cr was 4g
for both adsorbent types. From this biomass, around (56% SB 58 %CC) of Cr was recovered.
The results showed that the adsorbents removed the most Cr in the first 30 minutes, with the
contact time removal % of Cr for both adsorbent types being highest at 30 min. Approximately
65 % SB and 73 % Cr were eliminated at this time. The Cr removal curves become nearly
constant after 60 minutes. At a Cr concentration of 30 ppm, a biomass dose of 2 g, and a
solution volume of 100 mL, the effect of solution pH (4, 5, 6, and 7) on Cr removal was
investigated. The elimination percentage of Cr was maximum at 5 pH by SB and 6 pH by CC
at various pH values. SB removed 59 %of Cr at pH 5 and 74 percent of Cr at pH 6.The
Freundlich adsorption isotherm model fit our data better when we used equilibrium isotherm
models. For the reasons described above, it has been shown that Sugarcane bagasse and Corn
cob have the ability to adsorb and remove Cr ions from contaminated water.
Keywords: Sugarcane Bagasse (SB), Corn Cob (CC), batch experiment, adsorbent
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Analysing the phytoextraction potential of sorghum for arsenic, cadmium and atrazine
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Abstract
Various toxic heavy metals including arsenic (As) and cadmium (Cd) could not be destroyed
and elimination of elevated level of such metals especially from soil is necessary as such
contaminated soils represent potential ecological and human health risks. Pesticide
contamination such as atrazine along with heavy metals further aggravates such risks.
Phytoextraction is one of the strategies of phytoremediation, recommended to the uptake and
transfer of metal toxins in soil by plants’ roots into upper ground portions of plants.
Phytoextraction is one of the cost-effective strategies, recommended to the uptake and transfer
of metal toxins in soil by plants’ roots into upper ground portions of plants. The current study
has been designed to estimate potential of sorghum (Sorghum bicolor L.) for the
phytoextraction of arsenic, cadmium and atrazine. Seeds of selected plant were sown in pots
where contaminated environment was created by irrigating the soil with different integrated
mixtures of As (100 ppm, 200 ppm), Cd (200 ppm) and Atrazine (100 ppm). The results show
that increased degree of phytoextraction of cadmium as well as atrazine was detected by
sorghum plants. Nevertheless, Sorghum showed poor responses of growth at contaminated
treatments of As, Cd and atrazine experiencing lesser phytoextraction.
Key words: Phytoextraction, Co-contamination, Sorghum, Heavy metals, Atrazine
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Integrated potential of PGPR and biogas slurry on spinach (Spinacia oleracea L.)
growth and yield attributes under chromium stress
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Abstract
Unplanned municipal disposal, mining and leather industries are the major Cr contamination
sources in our country. In spite of other conventional techniques an eco-friendly bioremediation
can be used to address this issue in our agricultural soils. In present study, a pot experiment
was conducted to assess the potential impact of Bacillus subtilis and BGS on spinach growth
under Cr+6 stress. For this purpose, three concentrations of chromium (20 mg kg-1 soil, 40 mg
kg-1 soil and 60 mg kg-1 soil) were evaluated by using biogas slurry level (800 kg ha-1) with
bacterial inoculation. The statistical analysis of data revealed that 22 % increase in plant height
was observed with combined application of Bacteria and BGS in Cr contaminated soil. In case
of chromium contamination, (20, 40 and 60 mg kg-1 soil) combine application of metal
resistant bacteria and biogas slurry was excellent for increasing fresh shoot weight by 7.8 %,
8.8% and 11.25% respectively when compared with only contaminated soils. Overall, it was
evident from results that combine effect of plant growth promoting bacteria and biogas slurry
(BGS) not only reduced the Cr uptake concentration in plants but also significantly enhanced
the spinach growth parameters when harvested at 45-, 65- and 90-days interval.
Keywords: Plant growth promoting bacteria, biogas slurry (BGS), Cr, Bacillus subtilis
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Accelerated phyco-remediation of atrazine using indol acetic acid
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Abstract
The accumulation of pesticides in the environment can cause serious problems, affecting
negatively the stability of many aquatic ecosystems and can also cause adverse effects to
human health and the environment. Pesticides are introduced into the aquatic ecosystems
because of human activities involving agricultural uses and industrial discharges. The uses of
bacteria for biodegradation of pesticide and organic pollutants have been extensively studied.
However, the application of microalgae in restoration of pesticide-polluted aquatic
environment has just started. In this experiment, the potential of microalgae was evaluated for
phyco-remediation of pesticides (atrazine) in aquatic ecosystems. Three levels of atrazine were
used (70, 100 and 130 ppb) to create pesticide contamination. The enhancement of
Phytoremediation was checked by adding IAA in the pesticide contaminated samples. The
reduction in atrazine concentration was determined by reverse phase HPLC at 240 nm using
acetonitrile and double distilled water as mobile phase. It was observed that algae was able to
completely remediate the atrazine in 120 hours to 130 ppb while in 96 hours to 70 ppb and 100
ppb concentration. Interestingly, it was noticed that addition of IAA enhanced growth of algae
and ultimately making the remediation faster as compared to control. It was concluded that
algae are able to remediate the atrazine concentration in aqueous solution.
Keywords: atrazine, ecosystem, pesticide, microalgae

Department of Environmental Sciences, COMSATS University Islamabad, Vehari Campus
73

International Conference on
Recent Trends in Environmental Sustainability
ESCON22/ETERM/46

Isolation, characterization and identification of dyes degrading bacteria from textile
effluent and textile effluent contaminated soil
Muhammad Usman1, Muhammad Tahir*1, Muhammad Akram1, Abubakar Umer Farooq1,
Tahir Naqqash2, Muhammad Shahid3, Iftikhar Ahmad1, Muhammad Arshad4
1Department of Environmental Sciences, COMSATS University Islamabad, Vehari Campus
2Institute of Molecular Biology and Biotechnology, Bahauddin Zakariya University, Multan
3Department of Bioinformatics and Biotechnology, Govt College University Faisalabad
4Department of Biotechnology, University of Okara
Correspondence: muhammad_tahir@cuivehari.edu.pk
Abstract
All over the world, textile and dyeing industries produce greater quantity of pollutants. Some
dyes don't ever degrade in water. Adsorption and biodegradation are two major ways for
bacterial decolorization of dyes. The objective of the study was to isolate the bacteria inhabiting
dye degrading ability from industrial wastewater. The bacteria were isolated from industrial
wastewater and wastewater contaminated soil by serial dilution method. The bacterial colonies
were purified through streak plate method and stored for further processing. All the bacterial
isolates were tested for enzymatic activity (esterase, cellulase, laccase, protease and chitinase)
and plant growth promoting traits like indole-3-acetic acid (IAA) and phosphate solubilization.
A total 28 pure colonies of bacteria were obtained from the contaminated soil and industrial
wastewater. Among these, 03 bacterial isolates were from dyes wastewater while 25 were from
the soil samples. From the tested isolates, 11 isolates showed esterase activity with variable
strength, 14 isolates showed protease activity, 21 were positive for chitinase activity, 17 for
azo reductase activity, 21 for laccase activity and 15 were positive for cellulase activity. The
isolates obtained from soil and wastewater were tested for IAA and phosphate solubilization.
All the isolates produced IAA ranging from 8-180 µgmL-1 and solubilized phosphate ranging
from 128-226 µgmL-1. A lab experiment was conducted to determine the dyes (Brilliant green
and Congo red) degradation efficiency of the selected isolates either alone or in combination
with Copper Oxide nanoparticles at pH 5 and 7. Results showed that after 15 days, efficiency
of the isolates IWW1-4d and IWS2-3b to degrade brilliant green at pH 5 was 13.3 and 27.9 %,
respectively while at pH 7 the brilliant green degradation efficiency of the isolates IWW1-4d
and IWS2-3b was 62.5 and 74.5%, respectively. Congo red degradation efficiency of the
isolates IWW1-4d and IWS2-3b at pH 5 was 73.3 and 81.7%, respectively while at pH 7
degradation efficiency was 56.7 and 73.3%, respectively. The bacterial isolates IWW1-4d and
IWS2-3b degraded the dyes more efficiently as compared to control and nanoparticles.
Keywords: Nanoparticles, Degradation, chitinase activity, chitinase activity
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Abstract
Nutrition is the requirement of every living organism for energy which helps in proper growth
and functioning. In the case of humans, they use cereals for this purpose. Other than cereals,
pseudocereals are also used widely from which Chenopodium quinoa is the one. The
nutritional value of quinoa is the one factor which makes it an excellent choice for fulfilling
our nutritional requirements. Its ability of growing in wide range of environmental conditions
makes it an interesting crop for cultivation with respect to earning good revenue. It has been
noticed that quinoa can tolerate the harsh environmental conditions by altering its different
chemical and physical compositions. Different heavy metals have different responses on the
growth and yield of quinoa plants. In the experiment we had studied the effect of cadmium on
quinoa. Two different varieties of quinoa V1 and V2 were used in order to notice the effect.
According to an estimate after four weeks of germination the levels of treatments that were
selected to notice the effects were control, 50, 100 and 200 ppm. Three replication of each
experiment was planned which had helped to compute the results in a precise way. CRD was
the design of the experiment. The total duration from sowing to harvesting was about 7 weeks.
After harvesting different analysis were performed and the data from was evaluated by using
statistical software to compute the results. It was concluded that both varieties couldn’t be able
to tolerate high concentration of cadmium in the soil when compared to the control group. But
the results had shown that the variety V1 performed better than V2 in different factors like root
and shoot length, fresh and dry weight of both roots and shoots along with the spikelet length
and the chlorophyll content in the leaves.
Keywords: Cadmium, quinoa, Chlorophylls, Cereals
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Abstracts
Heavy metals have become a serious problem in Pakistan’s soils due to anthropogenic
activities. The most toxic hexavalent chromium Cr(VI) is found in food chains and causes
serious health issues, and it is also known as carcinogens. It is mainly discharged from the
textile and leather industries. Moreover, plants are also affected by chromium, and soil health
is distorted by heavy metals. Therefore, its toxicity can cause plant growth retardation that
results in yield and economic losses. Quinoa (Chenopodium quinoa) is a highly nutritious crop
and contains an excess amount of protein. The protein range is between 7 to 23 %. It is
considered good to face the problem of food insecurity. An experiment was performed to
evaluate performance of quinoa plants under Cr(VI) stress. Quinoa is halophyte and drought
tolerant but there is a lack of information about heavy metal resistance. The main objective of
this study was to evaluate heavy metal Cr(VI) absorption and taken up by quinoa plants.
Additionally, the survival rate and plant response under chromium toxicity was evaluated.
There were four treatments i.e. control, 2.5, 5, and 10 ppm. The salt of Potassium dichromate
(K2Cr2O7) was used for hexavalent chromium. For each treatment, there were three
replications. The CRD design was used for statistical analysis. The experimental observations
and different physical and chemical parameters were recorded. Standardized techniques were
used to investigate the response of the plant under different levels of Cr contamination. The
growth parameters, physical responses and metal uptake levels are compared with control and
also compared the varieties. It is observed that variety V1 performed better as compared to
variety V2 at 10 ppm of chromium contamination.
Keywords: Chenopodium quinoa, hexavalent chromium, heavy metals, Contamination
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Abstract
Cut flowers cultivation and production ranked top in the world. Gladiolus are among the most
popular cut flowers and the floriculture industry's most profitable crop. The main physiological
process that affects the quality of cut flowers is senescence. Gladiolus, which is renowned for
its glitz, perfection, and multicolored spikes, is the most popular cut flower in international
markets. Although citric acid is a common element in many vase solution preparations, its
usage to harvest is a novel strategy for extending the vase life of cut flowers, as previously
reported. The investigation was carried out with gladiolus cv. Red fortunate and White
prosperity to assess the effect of chemical floral preservatives on gladiolus in terms of vase life
and flower quality. The experiment was conducted of two chemical preservatives, citric acid
(T1=100 mg/l, T2=200 mg/l, and T3=300 mg/l) and malic acid (T1=100 mg/l, T2=200 mg/l,
and T3=300 mg/l) in base solution sucrose 3% were used. The results showed that citric acid
gave the maximum vase life by giving the treatment T1 which is 100mg/l. T1 gave maximum
water uptake, increased flower diameter, sustain more fresh weight, and maximum Membrane
stability index than other treatments. Whereas Malic acid gave maximum vase life when the
solution was applied at the rate of 300mg/l by comparing to others treatments.
Keywords: Citric acid, Malic acid, Postharvest life, Membrane stability Index
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Abstract
Due to industrialization and urbanization, the globe is confronting environmental
contamination and is in an alarming condition. Industrial wastewater discharge, in particular,
is creating major contamination in the environment (water, soil, and air) and has become a
research and scientific problem. Heavy metals such as Cu, Ni, Cr, Pb, and Ar are found in
wastewater, causing toxicity in humans and the environment. The origins of heavy metals and
their toxicological effects on the environment are discussed in this work. For the treatment of
wastewater, several remediation techniques such as reverse osmosis, chemical precipitation,
and ultrafiltration are utilized, but their efficiency, residues, cost, and adaptability are still
restricted. Furthermore, the advantages and disadvantages of various techniques and subapproaches have been examined in order to give a basic comprehension for novices as well as
a route for professionals to pick superior techniques.
Keywords: Heavy metal, contamination, environment, toxicology
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Abstract
Water quality is one of the key global challenges affecting soil and food safety, food security
and human health. In contrast to chemical and engineering methods, constructed wetlands
(CWs) can provide a nature-based and sustainable solution to remediate and recycle chromiumbearing tannery wastewater. In this study, we examined the chromium removal potential of ten
indigenous wetland plant species and applied the most promising wetland plant species for
treatment of chromium-bearing tannery wastewater in horizontal flow (HF) CWs and vertical
flow (VF) CWs. Additionally, the impact of iron scrap powder (Fe-SP) and vermicompost
embedded-bedding media and a consortium of three endophytic bacteria was delineated on
chromium detoxification and removal in tannery wastewater under both types of CWs.
Leptochloa fusca and Brachiaria mutica showed the highest chromium accumulation both in
root and shoot tissues at 15 and 30 mg/L of applied Cr in screening pilot trial. Results from the
tannery wastewater treatment trial revealed that VF- and HF-CWs vegetated with L. fusca and
inoculated with endophytic bacteria increased the growth of plant (17-23%), decreased
chromium concentration and enhanced quality of other inorganic and organic contaminants in
tannery wastewater. The Fe-SP embedded bedding media led to the highest chromium removal
(up to 74%) and reduction of hexavalent chromium (Cr6+) to non-toxic and immobile trivalent
chromium species (Cr3+; up to 95%) in tannery wastewater, using both VF- and HF-CWs,
although VF-CWs performed slightly (~ 4%) better compared to HF-CWs. This study
highlights the significance of using Fe-SP coupled with endophytic bacteria and wetland plant
species as an innovative, sustainable, eco-friendly and low-cost solution for the reclamation
and reuse of tannery wastewater, thereby protecting soil contamination and providing safe
water for food production in water stressed countries, like Pakistan.
Keywords: Food crops, Water, Soil, Health, Sustainability, Remediation and reuse
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Exogenous application of gibberellic acid and malic acid for developing production
protocols and vase life of gladiolus grandiflorus cv. white prosperity
Afzal Saeed, Ahsan Akram*, Adnan Younis, Muhammad Shahbaz, Muhammad Talha and
Muhammad Noman Tahir
Institute of Horticultural Sciences, University of Agriculture Faisalabad
Correspondence: ahsan.akram@uaf.edu.pk
Abstract
Gladiolus is often known as the queen of bulbous crop, falls in Iridaceae family. It is well
known around the globe due to its massive production and well established market. Gladiolus
is mostly used in decorative purposes and for making bouquets. It is highly demanded as cut
flower due to more diversification in its color and species. This experiment was conducted to
assess the potential of different plant growth regulators applying through foliar toward the
vegetative and postharvest life of Gladiolus. Four different concentrations of Gibberellic acid
(T0=0, T1=100mg/l, T2=200mg/l, T3=300mg/l, and T4=400mg/l) and Malic acid (T0=0,
T1=100mg/l, T2=200mg/l, T3=300mg/l, and T4=400mg/l) were used to check its effect on
different growth parameters. The results showed that foliar application of GA @ 100mg/l gave
the maximum plant height, floret per spike, spike length corms weight and diameter. Foliar
application of MA @ 300mg/l gave the maximum chlorophyll content, number of flowers and
Rachis length. The maximum vase life was obtained from T1 and T3 of Gibberellic acid and
Malic acid respectively as compare to all other treatments.
Keywords: Gibberellic acid, Malic acid, Vegetative growth, Postharvest life, Plant growth
regulator (PGR)
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Mitigation of Pb uptake in chilies by zeolite amendment in sewerage water grown plants
Rashid Jawad*, Aamir Nawaz, Shaghef Ejaz, Sajid Ali
Department of Horticulture Bahauddin Zakariya University, Multan, Pakistan
Correspondence: rashidjawad74@gmail.com
Abstract
Heavy metal toxicity in fresh fruits and vegetables due to either contaminated water irrigation
or contaminated soil is hazardous for humans. Therefore, a pot experiment was conducted to
mitigate the effect of Pb contamination induced by sewerage water irrigation. For this purpose,
zeolite was used as a soil amendment for growing chili plants. Zeolite at different levels i.e.,
0.75 g kg-1, 1.50 g kg-1 and 2.25 g kg-1 soil was applied along with sewerage water. Fresh
water-grown plants were used as control. Pb content was highest in sewerage water-grown chili
plants along with higher ROS and higher activity of SOD, POD, APX and CAT enzymes, and
reduced net photosynthetic rate, gaseous exchange and transpiration rate. The lowest level of
zeolite reduced the accumulation of Pb levels in different plant parts, while significantly
enhancing the net photosynthetic rate, gaseous exchange and transpiration rate. Further, this
treatment also significantly increased plant height, leaf area, plant biomass and fruit number
and weight. However, higher levels of zeolite negatively affected the growth attributes.
Therefore, amending the soil with zeolite (0.75 g kg-1 soil) for growing chilies with sewerage
water irrigation could be further investigated under field conditions.
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Effect of benzene and formaldehyde stress on antioxidative defense response of selected
indoor plants
Taimoor Khan1, Shahid Masood Shah1, Sabaz Ali Khan1, Amjad Hassan1, Abdul Rehman
Khan1, Gulzar Akhtar2, Hifza Imtiaz1 and Yasar Sajjad1*
1 Department of Biotechnology, COMSATS University Islamabad, Abbottabad Campus,
University Road, 22060 Abbottabad, Pakistan
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Correspondence: yasarsajjad@cuiatd.edu.pk
Abstract
Volatile organic compounds (VOCs) such as benzene and formaldehyde are among major
contributors to indoor air pollution. Benzene being the eminent VOCs emits from different
sources like smoking, burning wood, printers, furniture, construction material, solvents,
furniture wax, glues. The household products like indoor fuel burning appliances, particle
board, and adhesives are considered as major sources of formaldehyde The VOCs besides
affecting public health also have adverse effect on indoor plants like yellowing of leaves and
necrosis. The plants contain natural defense system against those organic pollutants known as
antioxidative defense system. The current research was conducted to assess the effect of
benzene and formaldehyde on antioxidative response of selected indoor plants (chlorophytum,
ficus and dracaena). After the application of different levels of benzene and formaldehyde in
airtight glass chamber, the enzymatic and non-enzymatic antioxidants were analyzed. The
results of various non enzymatic analysis showed an increase in the total phenolics, total
flavonoid, and total carotenoids content in all the plants with an increase in dose of
formaldehyde and benzene compared to their respective control plants. The maximum increase
in enzymatic antioxidants including total antioxidants, catalase and guaiacol peroxidase was
observed in dracaena plant at combined dose of benzene (2ppm) and formaldehyde (4ppm).
Keywords: Benzene, Formaldehyde, Indoor Plants, VOCs, Indoor Pollutants
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Assessment of heavy metals in cow’s blood feeding on areas irrigated with wastewater
in district Kohat Khyber Pakhtunkhwa, Pakistan
Waheed Ullaha, Arshad Mehmood Abbasia, Abdul Nazira, Muhammad Amina, Khalid
Ahmada*
Department of Environmental Sciences, COMSATS University Islamabad Abbottabad
Campus, Pakistan
Correspondence: khalidahmad@cuiatd.edu.pk
Abstract
Heavy metal contamination is a serious threat around the globe, affecting ecosystems and
human life. The main sources of heavy metals are traffic exhaust, sewage water, batteries shops
and industrial effluents. The current study was carried out to investigate heavy metals
(Cadmium, Copper, Chromium, and Lead) in cow's blood feeding on wastewater-irrigated
areas in District Kohat, Khyber Pakhtunkhwa (KP), Pakistan. Cow blood samples were
collected from five different locations, including Markaz Road (MR), Gul Malik Road (GMR),
Tappi Road (TR), and control group. Cadmium (Cd) concentrations were found in
contaminated areas with mean values of (0.035, 0.0172, 0.026, 0.024 and 0.0018mg/L) in MR,
GMR, PR, TR and control in cow’s blood samples. Copper (Cu) concentrations were detected
in the MR, KR, PR, TR, and control group, with mean values of (0.031, 0.022, 0.027, 0.04, and
0.0018mg/L, respectively). Chromium (Cr) concentration was lower in the control area, with a
mean value of 0.0015 mg/L, whereas the mean concentration was detected (0.0024, 0.019,
0.029, and 0.024) mg/L in MR, GMR, PR, and TR blood samples, respectively. The mean
concentration of Pb contaminated areas such as MR, GMR, PR, TR, and control group (0.042,
0.032, 0.069 and 0.045) and 0.0061 mg/L respectively in cow’s blood samples. Moreover, high
oxidative stress markers such as Malondialdehyde (MDA) and antioxidant enzymes Catalase
(CAT) and Super Oxide Dismutase (SOD) expression were also found in such area’s samples.
From the results of the present study, it was investigated that high concentration of heavy
metals in contaminated areas as well as change in MDA level and antioxidant enzymes
activates. Long term exposure to these heavy metals may cause serious effects on animal’s
health and transfer to human and create toxicity in living body.
Keywords: Wastewater; Cows blood; Heavy metals; Antioxidants; Oxidants
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Toxicity and bioaccumulation of heavy metals in spinach grown on wastewater irrigated
soil
Aneeza Sardar1, Muhammad Shahid*1, Natasha1, Sana Khalid1, Ghulam Mustafa Shah1,
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Abstract
Freshwater scarcity and its contamination by toxic elements are becoming a most alarming
issue worldwide. Cultivation of leafy vegetables by the application of wastewater showed that
there was an elevated level of heavy metals accumulated in these plants. Therefore, the current
study explores the soil contamination, plant (spinach) contamination and human health risks
associated with the heavy metals after wastewater and groundwater irrigation. A pot
experiment was conducted using vegetable (spinach) as a model vegetable and irrigated with
wastewater, freshwater and groundwater alone and in combinations. All the samples
(wastewater, soil and harvested plants) were analyzed for metals concentration including (As,
Cd, Cu, Cr, Fe, Mn, Ni, Pb and Zn) in addition to other physicochemical parameters. Different
human health risks parameters were also measured by the assessment of estimated daily intake,
cancer risk, hazard quotient and integrated index. Elevated level of heavy metals were observed
in canal water and tube-well water as compared to three wastewaters. Moreover, the
concentration of heavy metals was higher in soil irrigated with a combination of wastewater
along with canal water and tube-well water as compared to the wastewater alone. Heavy metals
such as Cu, Cr, Fe, Mn, Pb and Zn significantly increased in the spinach plants. The highest
concentration of heavy metals was present in the plants irrigated with canal water and tubewell water. The risk indices showed high carcinogenic risk (for As, Cd, Cr and Ni) and noncarcinogenic risk (for As, Cd, Cu and Pb) from the consumption of metal contaminated spinach.
The integrated health risk parameter such as hazard index (HI) confirmed that As, Cu, Pb and
Zn are major hazardous elements to human health and the consumption of these toxic elements
via ingestion of crops (grown on the wastewater) on daily basis can cause several risks to the
human health. From this study, it is concluded that high concentration of the heavy metals was
present in spinach plants which can induce a number of risks to the human health upon
ingestion. Hence, this study didn’t encourage the use of mixed water treatment for crop
cultivation in the study area (District Vehari).
Keywords: Metals, Hazard index, spinach, carcinogenic risk, Spinach
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Effect of wastewater irrigation on metal(loid) partitioning, physiological and
biochemical attributes of Zea mays and Vigna radiate
Hasnain Anwar1, Muhammad Shahid*1, Natasha1, Sana Khalid1, Muhammad Nadeem1,
Ghulam Abbas1, Muhammad Sajjad Ahmad1
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Abstract
Wastewater usage for the agriculture purposes causes a number of human health risks as well
as to the environment due to the presence of Potential toxic elements (PTEs). The current study
explores the PTEs contamination, plant physiological and biochemical changes and human
health risks due to chronic exposure to PTEs after wastewater, canal water and groundwater
irrigation. A pot experiment was conducted using two widely cultivated crops (Zea mays and
Vigna radiata). All the samples (wastewater, soil and plants) were analyzed for PTEs content
(As, Cd and Pb) in addition to other physicochemical parameters. Results revealed elevated
levels of PTEs in groundwater and freshwater as compared to wastewaters. Plants uptake high
concentrations of these PTEs because of the increased bioavailability after irrigation thereby,
decreasing the total soil PTEs concentration. Highest concentrations of PTEs were present in
the plants irrigated with freshwater and groundwater. In context of physiology of Z. mays and
V. radiata, alterations in pigment content, hydrogen peroxide content and lipid peroxidation
were observed in both crops owing to high PTEs accumulation in plant tissues. The health risk
indices indicate severe carcinogenic and non-carcinogenic risks, especially for groundwater
and freshwater irrigated plants. Hence, it can be concluded that highest concentrations of the
PTEs were presents in plants which induce a number of risks to human health via consumption
of PTEs-contaminated grains. High PTEs build-up and potential risk were observed for
groundwater and freshwater irrigated plants. Therefore, monitoring of irrigation water is
strictly required to reduce or prevent the exposure to PTEs through edible plant parts.
Keywords: Zea mays, Vigna radiate, PTE, Carcinogenic, groundwater
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Bioaccumulation of trace elements in rabbit tissues from dietary intake of contaminated
vegetables
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Imran1, Faiz Rabbani1
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Abstract
Wastewater application for the agriculture purposes causes a number of health and sanitary
risks due to trace element contamination. The current study investigated trace element
bioaccumulation at higher trophic levels using rabbit as a model animal to anticipate trace
element bioassimilation in human tissues. The rabbits were fed with trace elementcontaminated spinach for 2 weeks. The clinical toxicity symptoms (mortality rate, weight loss,
in appetence) were monitored on daily basis. After the feeding experiment, rabbit tissues (liver,
kidney, blood and muscle) were analyzed for trace element contents (As, Cd, Cu, Fe, Mn, Ni,
Pb and Zn). The results revealed that wastewater irrigation induced toxicity in terms of weight
loss in rabbits probably due to the accumulation of high levels of trace elements in tissues.
Being essential elements, Zn, Fe, Cu, and Mn were present in all tissues including blood, liver,
kidney and muscles of rabbits. It was noticed that toxic metals (As, Pb, Cd, Ni) were higher in
blood as compared to liver and kidney and minute concentrations were observed in muscle
tissues of rabbits. It can be anticipated that toxic elements may accumulate less in soft tissues,
however, future studies are warranted to estimate temporal effects on the accumulation of trace
elements in tissues from dietary intake of contaminated food. The results of this study might
be effective to estimate the bioaccumulation behavior of toxic elements in human tissues and
their health effects in response to contaminated food intake.
Keywords: bio assimilation, kidney, trace elements, irrigation, contaminated vegetables
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Water quality assessment and remediation of arsenic from drinking water using
agricultural bio-waste
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Abstract
Arsenic (As) is a hazardous and potentially cancer-causing metal. Nowadays, alarming levels
of As has been reported in aquifers worldwide. This study intended to estimate As
contamination status of groundwater of District Vehari and explored the efficiency of various
biosorbents (rice husk, corncobs, soybean hulls, cottonseed hulls and sugarcane bagasse) for
As removal from As-contaminated water. In first phase, about 38 groundwater/drinking water
samples from District Vehari were collected, stored, stabilized at pH < 2 and subjected for As
analysis and basic water physicochemical parameters. It was found that As content ranged from
0.4 to 49.1 µg/L in water samples of District Vehari. Additionally, human health risk was also
evaluated by the consumption of As-contaminated drinking water in terms of non-carcinogenic
risk. It was revealed that people of this area are at severe risk by observing the values of hazard
quotient and cancer risk up to 1.5 and 0.0004, respectively. Six As-contaminated water
samples (having concentrations of 16, 18, 24, 29, 40 and 49 µg/L) were selected to remediate
As. Moreover, four solutions of known As concentration (25, 50, 100 and 200 µg/L) were
synthesized by diluting aqueous standards/reference material (1000 µg/L) of As. Efficiency of
agriculture biosorbents to remove As vary greatly with respect to the type of adsorbent, initial
water concentration of As, contamination type and contact time. It was observed that
cottonseed hulls and sugarcane bagasse efficiently remove As from all water samples.
Moreover, the high removal (> 94%) was observed in laboratory prepared solutions compared
to groundwater samples. Moreover, further studies are needed to suggest appropriate particle
size of the biosorbents to effectively remediate As-contaminated water. The water samples
were treated, in this study, only to remediate As, however, the other parameters should be
considered before proposing treated water for drinking such as; color, pH, cations and anions.
Keywords: Biosorbents, cations, anions, absorption capacity, As –contaminated water
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Extracts of Ipomoea carnea promote diabetic wound healing by inhibiting α-glucosidase
and stimulating cell proliferation
Muhammad Yousaf1, Rabia Mumtaz1, Muhammad Zubair1*
1Department of Bioinformatics and Biotechnology, Government College University
Faisalabad, Pakistan
Correspondence: muhammad.zubair1751@mail.com
Abstract
Diabetic wounds have always been a challenge to treat both and primary and acute care. The
present study was designed to assess the wound healing, antimicrobial and antidiabetic activity
of leaves extract of Ipomoea carnea. The various studies reported that I. carnea have potential
medicinal and pharmacological properties. The results of this research shown that ethanolic
leaves extract inhibited bacteria and α-glucosidase, also have potential wound healing
properties. The effects of using various drying temperatures for ethanolic extraction of I. carnea
leaves were reported in terms of biological activity and phytochemical constituents. Fresh
leaves of plant were washed with tap water and oven-dried at 30˚C and 60˚C and extracted in
ethanol to obtain the extracts. The wound healing activity was assessed using extracts dried
only at 30˚C. The cells treated with 5mg/ml concentration of ethanolic leaves extract of I.
carnea were given the highest cell proliferation and migration. The Klebsiella inhibition
decreases with the increase of drying temperature but in case of Acinetobacter and Bacillus,
inhibition increases with increase of drying temperature of extract. The inhibition of αglucosidase decreases with increase of drying temperature. The ethanolic leaves extract of I.
carnea also resulted in the highest antidiabetic activity and cell proliferation or migration in a
cell scratch assay and showed antibacterial activity too. The present study data suggests that I.
carnea leaves harbor polyphenolic compounds that have medicinal and pharmacological
properties. Future research should be conducted to explore the molecular mechanisms and
mode of action of I. carnea leaves extract.
Keywords: diabetic wound; Acinetobacter; Bacillus; polyphenolic compounds.
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Effect of nickel on growth and physiological attributes of quinoa (Chenopodium quinoa
Willd.)
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Abstract
Quinoa is an edible crop which is consumed in various ways. There are many abiotic stresses
that affect the yield of quinoa crop. Nickel (Ni) is very severe threat for nutritional and growth
aspects of quinoa crop. To explore the Ni tolerance potential of quinoa, a hydroponic
experiment was conducted at the Department of Environmental Sciences, COMSATS
University Islamabad, Vehari Campus. Two quinoa genotypes (PUNO and A7) were exposed
to increasing concentrations of Ni (0, 100, 200, 300, 400 ppm). Results of the experiments
showed that plant growth and pigments contents of both genotypes decreased with increasing
concentrations of Ni in the solution. The concentration of Ni increased while K decreased in
root and shoot of both quinoa genotypes. Comparison of both genotypes showed that Puno was
better tolerant to Ni toxicity than A7 due to less uptake of toxic ions and less reduction in
physiological attributes. Greater accumulation of Ni in roots of both genotypes indicated that
quinoa can be grown on Ni contaminated soils for Ni Phyto stabilization.
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Characterization of biofilms formed within the overhead and underground water
storage tanks of a Residential University
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Abstract
The drinking water source needs storage due to its rough ingesting. Storage involves the risk
of contamination before use and long-term storage of water may mains to the formation of
biofilms within water storage tanks. Biofilms are predominant mode of microbial growth, and
its formation poses a substantial problem to the drinking water distribution lines as a potential
source of bacterial pollution. This study aims to monitor the formation of biofilms at time
intervals of 15 and 30 days in different water storage tanks of a residential university using
Scanning Electron Microscope (SEM). Water storage tanks studied; include Polyvinyl
Chloride (PVC) and Reinforced Concrete Cement (RCC). SEM images of biofilm coupons
exposed that there is dense growth of biofilm on coupons after 15 and 30 days in judgement to
control. Moreover, Zone-1 and Zone-III showed more thick biofilm growth on RCC when
compared to PVC, both after 15 and 30 days in overhead and underground tanks of Zone-I and
in underground tank of Zone-III. However, in Zone-II RCC showed more growth compared to
PVC in both overhead and underground storage tanks after 15 days but after 30 days there was
more growth on RCC in underground tanks but in overhead tank PVC showed more growth of
biofilm. Moreover, in Zone-II RCC showed more growth of biofilm after 15 days compared to
30 days in overhead storage tanks. The results demonstrate the indication that pathogenic
bacteria that invade water storage systems or are already present may survive in biofilms for at
least several weeks even under unfavorable conditions and pose a threat to water users.
Key Words: Storage tanks; Stored water; Biofilm; Reinforced concrete cement; Polyvinyl
chloride; Water source
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Assessment of air quality of major cities of Pakistan and its health impact
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Abstract
The aim of present study was to compare the ambient air quality of major cities of Pakistan
which includes Karachi, Lahore, Faisalabad, Bahawalpur, Gujranwala, Rawalpindi and
Islamabad and its adverse health impact on community. Exposure to fine particles may cause
short-term health effects such as eye, nose, throat and lung irritation, coughing, sneezing,
mucus dripping and shortness of breath. Meteorological parameters and air quality index
(+IQAir) data for selected major urban cities was obtained from two sites namely time and date
and +IQAir site for the year 2020. Parameters such as temperature, relative humidity, pressure
and wind speed, and air quality index in terms of particulate matter 2.5 µg/m³ was studied.
According to WHO ambient air quality guidelines for air quality index regarding fine
particulate matter is less than 50. The mean of AQI ranged between 14.1 to 203.9 μg/m3 in
most regions. It was found that average the Air quality index in 2020 were much lower in
Islamabad, Rawalpindi and Karachi is 39, 42.4 and 43.8 and higher in Gujranwala, Faisalabad,
Bahawalpur and Lahore are 62.1, 73.2, 78.7 and 79.2. The concentrations of the pollutants were
much higher in winter than those in summer and significant linear correlation was found among
pollutant and meteorological conditions temperature, humidity, and wind speed. In terms of
the health endpoints attributable to air quality, 250,000 people die annually due to
cardiovascular diseases, 39 deaths per 100,000 people from respiratory diseases, 220,000 cases
of lung cancer and 3.5 million cases of chronic bronchitis cases annually. Study concludes that
according to air quality index Islamabad was the cleanest city and the Lahore was most polluted
city in Pakistan. Outcomes were very important to clarify the current situation of air quality
and its health impacts in Pakistan. This study provides important information to public health
regarding daily risk from air pollution. These findings improve our understanding of the extent
to which air quality alerts prompt people to take actions to protect their health amidst poor air
quality.
Key words: Air quality index; PM2.5; health issues; meteorological Parameters
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Relationship between moisture loss (%) and physicochemical quality attributes of
tomato under different storage conditions
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Abstract
Moisture loss from fresh produce is natural phenomenon resulting in its loss in mass,
appearance and quality, depends upon surrounding’s temperature and relative humidity. The
current study was designed to evaluate the influence of storage conditions on tomato fruit
quality and to develop relationship between moisture loss and fruit quality under different
storage conditions. Freshly harvested tomato were kept for fourteen days at ambient conditions
(25±1 0C) and under zero energy cool chamber (ZECC) after washing and air drying and
analyzed for quality parameters on alternate days. Results revealed that moisture loss (9.72%),
total soluble solids (4.79 ◦Brix) and titrate able acidity (5.46%) was higher in ZECC and lower
(3.23%, 4.59 ◦Brix and 4.16% respectively) at ambient conditions. Moisture loss had significant
negative relationship with ascorbic acid (r=-0.469 and r=-0.584) while significant positive
relationship with internal temperature (r=0.834 and r=0.596) and pH (r=0.766 and r=0.542) of
tomato in both ZECC and at ambient conditions respectively. Moisture loss and TSS had
significant negative correlation (r=-0.498) in ZECC while, positive but non-significant
correlation (r=0.342) at ambient conditions.
Key words: Ambient conditions; Biochemical quality, Moisture loss; Tomato; Zero energy
cool chamber
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Development and testing of soluble NPK fertilizer for improving the quality of food
crops under drip irrigation system
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Abstract
Drip irrigation system could save irrigation water, however, unavailability of good quality
commercially soluble NPK fertilizer in affordable prices is a major constraint in its adoption
by the farmers. Therefore, a soluble NPK fertilizer was prepared at Nuclear Institute for
Agriculture and Biology (NIAB), Faisalabad and evaluated in field experiments on maize,
tomato (under tunnels) and citrus for three years at three locations viz. Faisalabad, Renala
Khurd and Koont at 10 and 15% of maximum allowable deficit (MAD) under drip irrigation.
For conventional sowing (bed & furrow), fertilizers (Urea, DAP and SOP) were applied at
recommended rates (N, P2O5 and K2O at 250, 125 and 125 kg ha-1 for maize; 500, 225 and 375
kg ha-1 for tomato and 300, 150 and 150 g plant-1 annum-1 for citrus, respectively) and named
as farmer’s practice or control. Under drip irrigation system, NIAB soluble NPK fertilizer was
applied at 50 and 75%, while Imported NPK at 75% of the recommended rates. The average
of three years/locations data depicted that in maize grain the maximum concentrations of N
(1.57%), P (0.37%) and K (0.42%) were recorded in 75% NIAB-NPK fertilizer treatment as
compared to Farmer’s practice (N: 1.31%; P: 0.29% & K: 0.35%). In tomatoes the maximum
concentration of N (2.68%), P (0.35%) and K (3.40%), firmness (3.96 kg cm-2) and TSS
(5.28°Brix) were recorded in 75% NIAB-NPK fertilizer treatment as compared to Farmer’s
practice (N: 2.0%; P: 0.27%; K: 2.68%; firmness: 3.46 kg cm-2 & TSS: 4.74°Brix). Similarly,
in citrus leaves the maximum concentrations of N (2.77%), P (0.23%) and K (1.88%) were
recorded in 75% NIAB-NPK fertilizer treatment as compared to Farmer’s practice (N: 2.26%;
P: 0.16% & K: 1.47%). It is concluded that NIAB–NPK fertilizer improved nutritional/quality
parameters of maize, tomato and citrus with the saving of 25% fertilizer at 15% of MAD level.
Keywords: Fertigation, High Efficiency Irrigation Systems, Soluble fertilizers, Tunnel,
Nutrition
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Abstract
Long term fertilization may have a significant effect on soil organic carbon (SOC) fractions
and profile distribution. However, previous research mostly explored the SOC in the topsoil
and provided little or no information about its distribution in deeper layers and various
protection mechanisms particularly under long-term fertilization. The present study
investigated the contents and profile distribution (0-100 cm) of distinct SOC protection
mechanisms in the Mollisol (black soil) of Northeast China after 35 years of mineral and
manure application. The initial Organic Matter content of the topsoil (0-20 cm) ranged from
26.4-27.0 g kg-1 soil, and ploughing depth was up to 20 cm. A combination of physicalchemical fractionation methods was employed to study various SOC fractions. There were
significant variations throughout the profile among the various fractions and protection
mechanisms. In topsoil (to 40 cm), mineral plus manure fertilization (MNPK) increased the
total SOC content and accounted for 16.15% in the 0-20 cm and 12.34% in the 20-40 cm layer,
while the manure alone (M) increased the total SOC by 56.14%, 48.73% and 27.73% in the
subsoil (40-60, 60-80 and 80-100 cm, respectively). Moreover, MNPK and M in the topsoil
and subsoil, respectively increased the unprotected coarse particulate organic carbon (cPOC)
(48% and 26%, respectively), physically protected micro-aggregate (μagg) (20% and 18%,
respectively) and occluded particulate organic carbon (iPOC) contents (279% and 93%,
respectively) compared with the control (CK). A positive linear correlation was observed
between total SOC and the cPOC, iPOC, physico-biochemically protected NH-μSilt and
physico-chemically protected H-μSilt (p < 0.01) across the whole profile. Overall, physical,
physico-biochemical and physico-chemical protection were the predominant mechanisms to
sequester carbon in the whole profile, whereas the biochemical protection mechanisms were
only relevant in the topsoil, thus demonstrating the differential mechanistic sensitivity of
fractions for organic carbon cycling across the profile.
Keywords: organic carbon, fertilization
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Introgressed TaMATE1B gene enhances grain yield and drought tolerance in durum
wheat grown in Al3+-rich acidic subsoils
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Abstract
Subsoil acidity with a high aluminium (Al3+) content inhibits root growth and proliferation of
durum wheat (tetraploid AABB, Triticum turgidum) leading to poor nutrient and water uptake.
This study evaluated the introgressed TaMATE1B gene on drought resistance and Al3+ toxicity
in durum wheat. Durum wheat lines Jandaroi–TaMATE1B (introgressed with the TaMATE1B
gene) and Jandaroi–null (without TaMATE1B gene) were grown in rhizoboxes (Expt. 1) and
columns (Expt. 2) both filled with re-constructed field soil with Al3+-rich acid subsoil in a
glasshouse under well-watered conditions until maturity (Expt. 1), or until the onset of ear
emergence (Z51), before imposing well-watered and terminal drought treatments (Expt. 2).
Expt. 1: Introgression of the Al3+-tolerant TaMATE1B allele into durum wheat enabled root
growth and proliferation below 0.25 m of the soil profile, where the soil pH was low (4.1, CaCl2
extract) with high Al3+ content (16.5 mg kg−1), and increased total root length and biomass at
42 days after sowing (DAS; Z33) by 38.3 and 22%, respectively, relative to the Jandaroi–null.
Differences in root growth between the two lines were apparent from tillering stage (Z33) and
by 50% anthesis (Z64), respectively. Jandaroi–TaMATE1B had 69.2% greater root biomass,
76.2% greater root length, and 18% greater shoot biomass than Jandaroi–null at 50% anthesis
(Z64). Expt. 2: Jandaroi–TaMATE1B produced 25.3% higher grain yield than Jandaroi–null
under well-watered conditions and 49.0% higher grain yield under terminal drought. Terminal
drought reduced grain yield by 47.7% in Jandaroi–TaMATE1B and 72% in Jandaroi–null,
relative to well-watered conditions. The effects of TaMATE1B on grain yield can be attributed
to increased root growth and proliferation below 0.4 m in Al3+-toxic soil. Jandaroi–TaMATE1B
had 34.5% and 32.0% more total root biomass than Jandaroi–null in the well-watered and
terminal drought treatments, respectively. To conclude, introgression of the Al3+-tolerant
TaMATE1B gene into durum wheat enabled root growth and proliferation down an acidic soil
profile with a high Al3+ concentration, and improved terminal drought resistance by enabling
root growth and proliferation into deep layers of Al3+-rich acidic soil.
Keywords: Subsoil acidity; proliferation; drought resistance
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Abstract
Indian squash (Praecitrullus fistulosus) is a summer vegetable crop, higher temperature during
sowing limits its production. However, mostly Pakistani farmers prefer to grow in zaid rabi
season but mean minimum temperature also affects seed germination. The present study
elucidated the possible effect of plant growth regulators on germination, growth and
physiological characteristics of Indian squash (cv. Sahavi) under laboratory condition. A
completely randomized design with fourteen treatments (no priming (control), priming with
distilled water, indole acetic acid @ 100, 150, 200 mg L-1, salicylic acid @ 50, 100, 150 mg L1
, ascorbic acid @ 50, 100, 150 mg L-1 and thiourea @ 500, 1000, 1500 mg L-1) was used.
Results indicated that priming treatment of ascorbic acid @ 100 mg L-1 significantly (P ≤ 0.05)
improved germination (93 and 94%) and seedling vigor index (1515.4 and 1531.2). Moreover,
ascorbic acid @ 100 mg L-1 produced heavier shoot (2012.5 and 2014.1 mg) and root (424.7
and 425.4 mg) fresh weight and longer shoot (8.58 and 8.61 cm) and root (7.65 and 7.67 cm)
length per seedling. Furthermore, results depicted that ascorbic acid @ 100 mg L-1 enhanced
photosynthesis (3.72 µmol m-2 s-1), chlorophyll (30.98 and 30.99 SPAD), total soluble proteins
(1.53 and 1.54 mg g-1 F. wt.), proline (7.94 and 7.95 µmol g-1 f. wt.), rate of transpiration (3.30
and 3.32 mmol m-2 s-1) and stomatal conductance (3.90 and 3.91 mmol m-2 s-1). Additionally,
ascorbic acid @ 100 mg L-1 showed shortened in time to 50% germination (2.99 and 3.00 days)
and mean germination time (3.00 and 3.03 days). It is concluded that low dose of ascorbic acid
@ 100 mg L-1 followed by salicylic acid @ 50 mg L-1 can be effectively improve the
germination characteristics, growth and physiological attributes of Indian squash.
Keywords: Priming; Germination; Plant growth regulators; Indian squash; Gas exchange
attributes
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Time series modeling approach for temporal variability of groundwater level
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Abstract
In arid and semi-arid regions, groundwater is often the primary source of water. However, over
pumping for irrigation purposes has resulted in a general decline in groundwater levels/depth
in the semi-arid aquifer. The spatiotemporal analysis of groundwater level for pre-monsoon
season and post monsoon season were carried out of 203 sites for Haveli canal Circle of the
Multan Irrigation zone, Punjab, Pakistan for the period 2005-2018 using the Mann-Kendall and
Sen’s slope estimator tests. The data distribution was tested for normality using the
Kolmogorov-Smirnov normality test in the Statistical Package for Social Sciences (SPSS)
software package. The results of the normality test showed that the data was not normally
distributed (p = 0.01) as statistics for pre-monsoon and post-monsoon groundwater level were
observed 0.195 and 0.159, respectively. The results also indicated that 33.1% sites showed a
significant increasing trend in groundwater depth during pre-monsoon season while during
post-monsoon season, 31.6% of sites show a significant increasing trend in groundwater depth.
The spatial analysis showed that the major part of the study area showed an increasing trend in
groundwater depth during pre-monsoon and post-monsoon season. It was observed that the
southeast part of the study area showed a significant increasing trend in groundwater depth
during the pre-monsoon season and the post-monsoon season for the entire study period (20052018). For site specific zoning, the cluster analysis showed that two zones in the south-east
part were showing a significant increasing trend in groundwater depth during pre-monsoon
season and post-monsoon season. The pattern suggests that depth of groundwater in the southeast region is harming due to excessive groundwater abstraction in the region. So, conservation
steps need to be enforced immediately to limit further depletion of groundwater depth.
Keywords: Groundwater depth; Time series data; Mann-Kendall test; Sen’s Slope estimator
test; Hierarchical cluster analysis; Spatio-temporal analysis
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Fuel cell catalyst production using metals bio recovered from hospital waste incinerator
bottom ash
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Abstract
Developing countries are facing major issues of waste management, especially hospital waste.
Incineration has become the main mechanism for hospital waste (HW) reduction, but it turned
it into ashes. In the current study, valued metals ions were bioleached from ash generated from
hospital waste. Ultrasound assisted organic acids metabolites production from fungal microbes
(Apergillus niger) and further metals solubilization from HW ash was done. These microbially
recovered metals were further converted into fuel cells for energy generation. Raw sample of
ash was analyzed by ICP-OES and outcomes exhibited the presence of different metals such
as zinc, titanium, chromium, nickle, rubidium, cobalt, copper, barium, manganese, cadmium,
gallium and bismuth in the concentration range of 1.00–118.0 (mg.kg−1). Potential biocatalyst
character of microbially extracted Ni and Cu was evaluated in fuel cell of alkaline nature.
Alkaline fuel cell using potassium hydroxide as an electrolyte exhibited high current efficiency
at low temperature. 1.9 percent of metal was coated on cathode with the resultant current
intensity of 0.3A-1 cm2.
Keywords: Hospital waste incinerator bottom ash; Bio recovery; metals; Aspergillus niger,
metabolites; fuel cell.
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Abstract
A study was conducted to investigate the effects of probiotics supplemented Rapeseed mealbased diet on growth performance, digestibility of nutrients and absorption of minerals in Catla
catla fingerlings. Fish gut microbiota controls the growth and feed utilization that are highly
influenced by biotic and abiotic factors. Therefore, probiotics were added in rapeseed mealbased diet for proper digestion and absorption in fish and ultimately higher growth with lower
aquatic pollution. Six test diets were prepared by using different levels of multi-strain
probiotics i.e., 0, 1, 2, 3, 4 and 5 g/Kg (0.0-0.5%) in rapeseed meal-based diet. At the rate of
4% of live wet weight, Catla fingerlings were fed two times a day and faeces samples from
each tank were collected during 70 days of trial period. Growth parameters were analyzed on
fortnightly basis and after trial period chemical analysis of feed and faeces was performed.
According to the results, it was observed that probiotics supplementation (@2 g/kg) in rapeseed
meal based diet resulted in improvement in nutrient digestibility (CP; 72%, fat; 75% and GE;
70%), minerals absorption (Ca; 72%, Na;76%, K; 70% and P; 70%), specific growth rate (SGR;
1.55), improved feed conversion ratio (FCR; 1.22), weight gain (WG; 20.38g) and weight gain
percentage (WG%; 303%) of Catla fingerlings with lower water pollution. It was also noticed
that probiotics supplementation decreased the discharge of minerals and nutrient through faeces
as compared to control diet hence play significant role in reducing water pollution. On the basis
of these results, it was concluded that probiotics inclusion at level of 2 g/kg was useful to
formulate the cost effective and ecofriendly fish feed with the maximum improvement in
growth and fish health by using rapeseed meal-based diet as compared to control and other test
diets.
Keywords: Rapeseed Meal; probiotics; C. catla; growth performance; nutrients digestibility;
minerals absorption.
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Water pollution assessment and phytoremediation potential of Eichhornia crassipes
along the downgradient of Sutlej River
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Abstract
Wastewater production is of great concern as 80% of it is left untreated. Industries,
municipality, and agriculture are the major contributor of wastewater generation.
Phytoremediation is an effective method for wastewater treatment; however, potential of local
aquatic species for hyper-accumulation of heavy metals is remains elusive. Therefore, this
study was designed for assessment of water pollution along the downgradient of Sutlej river
and to evaluate Eichhornia crassipes phytoremediation potential under natural environment
i.e. Gonspur, Head Syphon, Head Islam, Kalia Shah and Muradpur. Water from these sources
was collected (5 samples from each source) for physico-chemical analysis; corresponding
dominant plant species of E. crassipes were also collected to determine physiological,
nutritional, and heavy metal parameters. Physico-chemical analysis showed high pH 7.72, high
concentrations of Ba (62.42 mg/L), Ca++ (22.87 mg/L), K+ (14.82 mg/L) at Head Islam, high
concentration of EC (422.67 µS/cm) at Kalia Shah, high concentrations of TDS (209.67 mg/L),
HCO3- (192.15 mg/L), Na+ (10.517 mg/L), Cl- (3.6 mg/L), Cd (0.0127 mg/L) at Muradpur and
high concentration of Li (8.38 mg/L) at Gonspur. All sites showed high concentration of Ba
and Li which were more than the permissible limits of WHO, NEQS, USEPA and EU. The
concentration of Cd was above than the permissible limits of WHO, USEPA and EU (0.003
mg/L) however it was equal to values of NEQS (0.01 mg/L). Chlorophyll-a contents of E.
crassipes was high at Muradpur, chlorophyll-b and total chlorophyll contents were high at
Syphon whereas total carotenoids contents were high at Head Islam. Plant samples also showed
higher accumulations of Na+, K+ and Ca++ in shoots than roots. Spatial distribution of nutrients
and heavy metals were detected in the sampling area. Lead is below detection limit however,
Cd contamination in water was observed in sampling area. The results predicted that E.
crassipes is an emerging accumulator for remediation of water contaminated with heavy
metals, and salts due to its robust growth in severe conditions and bioaccumulation in root and
shoot.
Keywords: Wastewater; Phytoremediation; Eichhornia crassipes
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Abstract
Gender participation in groundwater management is as old as mankind. In rural areas women’s
involvement in agricultural irrigation activities is low as compared to men. Groundwater
resources are part of larger socio-ecological systems which support irrigated agriculture in
Indus Basin. The major scope of this study is to evaluate the current status of involvement of
women in water use in agriculture. Women’s role in water and irrigation as well as labors has
often been ignored. Pakistan’s irrigation system is more than a century old. Due to the
increasing population and other problems intensifying agriculture dependence on groundwater
has successively increased. In this case, women can play a role in in water management of
water by participating in decision making, water conservation measure, education the coming
generations. This study analyzes the involvement of women in agriculture. The study was
conducted at two sites in district Sahiwal and Okara in Lower Bari Doab Canal Command
(LBDC) area to assess the participation of women in irrigation management and its impact on
livelihood of farming communities. level of involvement in water use efficiency, investigation
of the causes of limited participation of women in irrigation are also among the major targets
of the study. The study was conducted as a part of an ACIAR funded project on groundwater
management in Pakistan. Six villages were selected from the study sites and 120 respondents
were interviewed, according to a pre-design questionnaire. The results have indicated that 96%
women have access to work of different activities in fields, while majority of them use canal
system to irrigate their fields and some of them use any other kind of irrigation. It’s admitted
that the involvement of women and their support is hardly significant for their family, their
community and country progress. Inappropriately, their support is not recognized which affects
their social and economic and traditional independence. Some recommendations for
involvement of women in water management have been proposed.
Keywords: Gender role; water-management; agriculture; LBDC; Punjab; Pakistan
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Wastewater treatment by modified food industry waste for sustainable environment
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Abstract
Protection of natural water from pollution is an emerging acute problem for both developed
and underdeveloped country. Due to pollution of surface and groundwater shortage of water
becomes scarce. Insufficiently treated Industrial and domestic wastewater is one of the main
sources of water pollution. Modified food industry waste could be used for the treatment of
wastewater. Food waste contains organic compounds having a suitable functional group that
have the ability to remove pollutants from wastewater by physical and chemical means. The
utilization of food waste is an eco-effective, environmentally sustainable approach to improve
water quality and minimize waste.
Keywords: Wastewater management; Food waste; Environmental Sustainability
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Abstract
The injudicious use of wastewater for irrigation is the main source of heavy metals
accumulation in soil and plants. The heavy metals not only retardate the plant growth but also
causes toxicity in human by entering into food chain. Among these HMs, lead (Pb) in soil plant
system severely cause toxicity in ecosystem. Pb toxicity can be reduced by using some organic
and inorganic amendments. An experiment was conducted at wire-house of Institute of Soil
and Environmental Sciences, University of Agriculture Faisalabad, to investigate the effect of
biochar (BC), farmyard manure (FYM) and dilution of wastewater with canal water on the
bioavailability and uptake in rice. The treatment plan of the experiment was T1= Contaminated
control, T2= Dilution of industrial effluent with fresh water @ 2:1, T3= Dilution of industrial
effluent with fresh water @ 1:1, T4= FYM @ 5 t ha-1, T5= FYM @ 10 t ha-1, T6= BC @ 5 t ha1
, T7= BC @ 10 t ha-1. All the amendments significantly reduced the bioavailable concentration
of Pb in soil as compared to control. Maximum decrease in soil Cd concentration was found in
T7 (73.03%) followed by T6 (63.57%) > T5 (59.11%) > T2 (58.58%) > T3 (56.74%) > T4
(56.65%) as compared with control. Similarly, maximum decrease in shoot Pb concentration
was observed in the T7 (85.65%), followed by T5 (84.20%) > T3 (75.34%) > T6 (74.31%) > T4
(66.31%) > T2 (64.70%) as compared with the control. The maximum decrease of Pb
concentration in paddy was also observed in T7 (90.61%) followed by T6 (81.04%) > T5
(78.26%) > T4 (76.78%) > T2 (64.70%) > T3 (60.35%) as compared with control. Highest value
of immobilization index in soil also found for T7 (90.61%). It is concluded from current study
that among the applied treatments BC @ 10 t ha-1 was most efficient in reducing the Pb
concentration in soil-plant system.
Keywords: soil pollution; soil remediation; wastewater; biochar; farmyard manure
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Abstract
Widespread use of personal care products (PCPs) on daily basis leads to exposure of skin to
harmful chemicals. PCPs are usually mixtures of chemicals from natural sources or may be
synthetic. Synthetic cosmetics or PCPs may contain different toxic elements like heavy metals
which could be injurious to human health. Heavy metals like Pb, Cd, and Cr are very harmful
to our biological system even at low concentrations. Despite of arising curiosity about the
presence of heavy metals in cosmetic products, little awareness has been attributed to their
contamination levels. A survey study was conducted to determine the Pb concentration in PCPs
in local markets of Faisalabad City. Samples of various types of PCPs like shampoo, face wash,
toothpaste, hand wash, soaps, skin lightening creams, sunblock, and lotions were collected
from different local shopping centers. The concentration of Pb in PCPs was higher than the
safe permissible limits of WHO and EPA. Results revealed that the maximum Pb concentration
for different PCPs was 98.18±2.46 mg kg-1 (Vince), 104.71±2.63 mg kg-1(Golden Pearl and
Acne Clear), 114.93±2.88 mg kg-1 (Capri), 131.08±3.29 mg kg-1 (Skin White), 152.26±3.82
mg kg-1 (Salsum Blue), 135.32±2.89 mg kg-1 (Bannet), 220.3±5.53 mg kg-1 (Ponds) and
204.94±5.14 mg kg-1 (Archie) for face wash, soap, hand wash, lightening cream, shampoo,
toothpaste, lotion and sunblock, respectively. Meanwhile, the minimum concentration was
42.85±1.07 mg kg-1 (Garnier skin active), 28.61±0.72 mg kg-1 (Pears), 48.69±1.22 mg kg-1
(Safeguard), 26.38±0.66 mg kg-1 (Ponds), 74.07±1.87 mg kg-1 (Clear), 75.67±1.9 mg kg-1
(Close up), 142.64±3.58 mg kg-1 (Vaseline) and 113.67±2.85 mg kg-1 (Solarin) for face wash,
soap, hand wash, lightening cream, shampoo, toothpaste, lotion and sunblock, respectively.
Whereas the recorded average lead concentrations of all the samples were 75.382 mg kg-1 (face
wash), 81.151 mg kg-1 (Soap), 77.87 mg kg-1 (Hand Wash), 89.71 mg kg-1 (Lightening
Creams), 121.416 mg kg-1 (Shampoo), 118.396 mg kg-1 (Toothpaste), 132.994 mg kg-1
(Lotions) and 166.134 mg kg-1 (Sun Block). SED model of risk assessment predicted that PCPs
were highly carcinogenic, and users are at high risk of HMs accumulation in bodies. The
continued use of these heavy metals contaminated products may cause a slow release of these
metals from the human body and show harmful impacts on human health.
Keywords: personal care products; lead; health risk; metal exposure
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Abstract
It is estimated that one-third of the vegetables are lost or wasted before it reaches the
consumers. Reducing postharvest losses can improve food security and human health. Solar
drying is a cheap and inexpensive method to dry fruits and vegetables for a long time to reduce
packaging necessities and decrease the transport weight and increase the economy. In the
current study, we perform two experiments (Spinach and Carrot). In experiment one, we dry
spinach using two treatments (Covered container and uncovered container). In the covered
container, the temperature (46.82°C), humidity (54.86%), weight loss (63.83) was high as
compared to the uncovered container (44.14°C, 45.71%, 63.71 respectively). The color change
was faster in the uncovered container compared to the covered container. And in the second
experiment, we dry carrots using two treatments (slices and grater). In this experiment
temperature(44.83°C) and humidity (52%) were the same but weight loss (71.61%) and color
change from red to pink were high in the grater samples as compared to the slice sample and
95% disease was found in both samples due to lack of sunlight because the samples were placed
in the dark.
Keywords: postharvest; food security; humidity
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Abstract
Dengue fever is an important mosquito-borne disease with a highly variable clinical spectrum,
ranging from self-limiting mild illness to expanded dengue syndrome (EDS). Four dengue
serotypes known as DENV-1, -2, -3, and -4 can cause severe and fatal diseases. They all are
spread by species of mosquito known as Aedes aegypti and more rarely by the Aedes
albopictus mosquito. During recent years, Staphylococcus aureus has emerged as an important
bacterial pathogen causing DDIs (Dengue dual infections). The aim of the study was to assess
the occurrence of S. aureus in patients with prolonged dengue fever. In this study we analyze
the clinical and pathological data of patients infected with dengue. Characters of these strains
were determined by cell morphology and standard biochemical tests. Antibiotic susceptibility
was carried out by disc agar diffusion test, minimum inhibitory concentration, and minimum
bactericidal concentration. Two hundred and four (204) patients aged up to eighty (80) years
were studied out of which ninety-six (96) were suffering from coinfection with S. aureus.
Multidrug resistance was detected in the S. aureus strains. Our results indicate that multidrug
resistant S. aureus may be associated with dengue in studied population. It highlights the
importance of bacteria in exacerbating dengue infections and the importance of looking for coinfection in patients with certain clinical manifestations.
Keywords: Dengue; Pakistan; S. aureus; Mosquito; Coinfection
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Abstract
In Pakistan, freshwater scarcity has become the most alarming situation/issue. The urbanization
causes the contamination of water bodies and degradation of urban waterways. This
contamination not only pollutes the freshwater resources but it also has negative impact on soil,
plants and human health. The current study, therefore, was carried out to assess the heavy
metals (Fe, Ni and Cu) contamination of the groundwater in Peri-urban areas of Faisalabad,
Pakistan. Moreover, the potential impacts of groundwater contamination on soil and plants
(spinach and brassica) were evaluated. Additionally, the groundwater and soil samples were
analysed for heavy metals (Fe, Ni and Pb). Results revealed that the concentration of Ni and
Cu was very low in water samples, while the Fe concentration was 1.978 mg/L in water
samples. The mean value of Fe was greater than limit value according to WHO standards.
Similarly, the mean value of Cu (0.7 mg/L) was greater than other metals (Ni and Fe) in the
soil. The spinach and brassica plants samples show the higher Fe concentrations i.e. 17.2 and
3.22 mg/L, respectively as compared to Ni and Cu. The potential impact of metal contamination
of the groundwater and plants has been estimated on human health, respectively, by calculating
Hazard Quotient (HQ), Estimated Daily Intake (EDI) and Incremental Life Time Cancer risk
(ILTCR). In case of water risk for human beings, the human beings are more prone to cancer
risk by using Ni contaminated water i.e. 0.0031 compared to spinach and brassica. Principle
component analysis and masked matrix correlation showed a moderate correlation between Ni
and Cu in brassica (r2: 0.46) and Fe and Ni (r2: 0.31) in spinach, while metals concentration in
water and brassica showed far more scattered behaviour on the plot with no strong correlation.
Based on the results of the present study, it is expected that special management and monitoring
of drinking water/groundwater are essential in the studied area to restrict the health risks
associated with the use of metal contaminated drinking water.
Keywords: Freshwater scarcity; heavy metals; brassica; spinach

Department of Environmental Sciences, COMSATS University Islamabad, Vehari Campus
108

International Conference on
Recent Trends in Environmental Sustainability
ESCON22/FWSH/19

Screening for fast-growing oleaginous microalgae as potential source of algal oils
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Abstract
Microalgal oils receive a great deal of attention as potential future source of biodiesel and
organic dietary supplements. However, large-scale production of these oils requires the
preliminary careful selection of superior microalgae feed stocks. Here, we report the screening
of microalgae culture collection in search of rapid growing, oil-rich strains. The aim was to
choose strains that would foster high yield of lipids under large-scale cultivation conditions.
To that end, batch cultivation of 57 strains was carried out on a BG11 medium under
photoautotrophic conditions. Growth rate of the strains was monitored at 2-day interval and
total lipid content was determined at the end of cultivation. Based on the results obtained, a
screening pipeline was established and a total 13 strains were selected accordingly. The growth
rate ranged from 0.0867 ± 0.002 d-1 to 0.139 ± 0.005 while the lipid contents ranged from
28.17 ± 0.133 to 43.647% ± 0.26. Strains AY4, CM2, CM6, KL10 and LY2 were found to fit
the bill most as they combine together both the high lipid contents and rapid growth rate. The
lipid contents compared favorably with many reports from previous literatures, while growth
rate was moderate and reflected the sub-optimal cultivation conditions used. It can be
concluded that the screening process yielded a suite of microalgae strains that could be
potentially utilized as sustainable source of microalgae oils.
Keywords: microalgae; oleaginous, screening, lipid content, growth rate
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Abstract
Environmental concerns and possible depletion of fossil fuels have fueled interests in alternate
energy sources. Among these, microalgae biomass remains at the top of third generation
feedstocks with potentials to meet the world’s energy demands, if properly harnessed. It has
been established that lipids of microalgae origin are amenable to biodiesel production, while
the carbohydrates of the same organisms are fermentable into bioethanol and biogas. This
implies that strains abundant in these energy-rich macromolecules will be prioritized for these
purposes. This work reports the investigation of the lipid content, carbohydrate content and
growth rate of selected microalgae strains for possible consideration as energy feedstock
source. A total of seventeen microalgae strains were studied for the above parameters under
photoautotrophic mode in a batch culture mode and over the course of three weeks. The highest
values recorded were; 35.10 ± 0.0092 DW % (strain AY1), 48.56 ± 0.5742 DW% (strain AY4)
and 0.286 ± 0.0227 day-1 (strain LY2), for lipid content, carbohydrates content and specific
growth rate respectively. Notably, AY1 is the only strain that ranked among the top 30% in all
the three parameters, showcasing it as an ideal feedstock for the simultaneous production of
both lipid-based and carbohydrate-based fuels. Overall, the strains collection contained
individual strains with potentials to serve as candidate feedstocks for microalgae-based fuels
production.
Keywords: microalgae; biomass; biofuels; lipid; carbohydrate
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Abstract
The effects of multi-frequencies (mono: 20 kHz, 40 kHz, 60 kHz; dual: 20/40 kHz, 40/60 kHz,
20/60 kHz, and tri: 20/40/60 kHz) on physicochemical properties and in vitro digestibility of
starch-lipid complexes were evaluated. The complexing index and FTIR analyses showed that
sonication treatment might be helpful in the formation of the complexes in an ultrasound
frequency-dependent manner. The SEM micrographs revealed that the various ultrasonication
frequencies caused dense network structure. The XRD showed a V-type crystalline structure
with increased crystallinity. Compared with native starch, a decrease in rapidly digestible
starch (RDS), and an increase in resistant starch (RS) contents of the complexes under various
ultrasound frequencies was due to arrowhead starch and fatty acid molecular interactions,
which inhibited the further binding abilities. As a non-thermal technology, ultrasound could be
effectively employed to prepare starch-lipid complexes with significant potential in functional
foods and drug delivery systems.
Keywords: Digestive mechanism; starch-lipid complexes; RDS; RS

Department of Environmental Sciences, COMSATS University Islamabad, Vehari Campus
111

International Conference on
Recent Trends in Environmental Sustainability
ESCON22/FWSH/22

Genetic effects on gluten functionality of wheat flour
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Abstract
Wheat is the most important food crop throughout the world. This crop is responsible for
providing basic nutritional demand for most of the world population. Among other nutrients
the gluten is a basic protein which analyze the bread making and the end quality of wheat flour.
Due to a large number of end uses, genetics and influence of environmental factors it is
demanding to study the gluten quality by applying different mechanisms. In present study
thirteen wheat varieties Abdul sattar, SN-19, Laag, Galaxy 13, Aas 11, Johar 16, Lasani 08,
Seherna, NARC, Punjab 11, Faisalabad 08, Barani and Gandum were used. These varieties
were grown under standard conditions in Ayub Agriculture Research Institute, Faisalabad. The
SDS-PAGE of wheat varieties demonstrated the presence of subunits 1, 2, 5x+10y, 2x+12y,
7x+8y and 17x+18y on Glu-A1, Glu-B1 and GluD1. On Glu-A1 subunits found were 1 and 2.
The varieties Galaxy, Punjab and Barani have 1 whereas varieties Johar, Faisalabad, Aas and
Gandum have subunit 2. On Glu-D1 two types of combinations were present. The varieties
Galaxy, Punjab, Barani, Faisalabad and Gandum were found to have 5x+10y, the varieties
Johar and Aas have 2x+12y. On Glu-B1 the varieties Galaxy, Punjab and Aas has 17x+18y
whereas Barani, Johar, Faisalabad and Gandum has 7x+8y. In this study on Glu-D1 the subunit
5x+10y was found to have positive impact on dough quality and subunit 2x+12y was found in
soft dough. On Glu-B1 the effect of subunits on dough quality was found in order
7x+8y>17x+18y. This research provided a stride to exploit the variation among varieties to use
in future breeding programs. The study concluded with the best wheat variety being Faisalabad
under the evaluation of all quality parameters and worst being Aas. The varieties with good
traits can be further used for baking purposes
Key words: Gluten functionality; Genetic variation; Glu-Subunit; SDS PAGE; Breadmaking quality
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Abstract
Paracetamol is an important pharmaceutical used for treating different infections and released
in large quantity into aquatic environment leading to serious environmental issues. The removal
of paracetamol from contaminated water is studied using cerium oxide composite biochar
(CeO2/BC) under UV-irradiation. The composite of CeO2/BC is synthesized and used for
treatment of different aqueous solutions of paracetamol and achieved its efficient removal.
Contrary to the CeO2/BC, removal of paracetamol was done by UV-C and biochar alone also
which resulted into lower degradation than CeO2/BC. The CeO2/BC was found to yield a highly
reactive hydroxyl radical which readily react with target contaminant. The hydroxyl radical
was found to react fast with paracetamol. The yield of hydroxyl radical from Ce2O/BC and its
contribution in the removal of paracetamol was verified using alcoholic radical scavengers.
The characterization by Fourier transforms infrared spectroscopy, X-ray diffraction
spectroscopy, scanning electron microscopy and energy-dispersive X-ray spectroscopy
analysis revealed the synthesis of highly stable, highly crystalline, and mesoporous cerium
oxide using biochar. The pH of aqueous solution affected the removal of paracetamol by the
photocatalysts, and removal of paracetamol was inhibited at highly alkaline and acidic pH. A
reasonable degradation pathway was also proposed for paracetamol on the basis of the detected
intermediates. Acute and chronic toxicities of paracetamol as well as its products were
measured. The photocatalyst synthesized in BC was found to be environmentally friendly and
showed significant potential in the remediation of paracetamol.
Keywords: photocatalyst; paracetamol; composite biochar; X-ray diffraction spectroscopy
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Abstract
Electrochemistry plays important role in organic synthesis in laboratories as well as in
industrial level. The transfer of electrons is one of the most important processes in organic
chemistry and most of the organic reactions are take place through transfer of electrons. The
process is always reversible only in the condition, when the creative intermediate is stable
under the experimental condition. During EC process most of the inactive organic substrate
reacts without the use of external catalyst, but the current also act as a catalyst. In
electrochemical redox reaction, electron transfer and electron acceptance are take place in same
solution, due to which bond formation and dissociation are take place. The EC method play
important role in the carbon-carbon bond formation and transformation of one functional group
to other. For the formation of carbon-carbon bond, Kolbe reaction is the most authentic
example, which involves the anodic oxidation of carboxylate ions. Different type of techniques
like polarography, cyclic voltammetric and linear sweep voltammetry can be used to determine
the electrochemical reaction pathway. In modern organic synthesis, low temperatures are often
employed to conduct reactions in a highly selective manner. However, it has been considered
that electrochemical reactions should be conducted at around room temperature and that the
presence of moisture is inevitable, although this is not the case anymore if we choose an
appropriate solvent/electrolyte system. Such issues might be a barrier to applications of the
electrochemical method in organic synthesis. Pyrimidines are an important class of
heterocyclic compounds. Hetero-cycles containing pyrimidine moiety are of great interest
because they constitute an important class of natural and non-natural products, many of which
exhibit useful biological activities and clinical applications. The pyrimidines represent one of
the most active classes of compounds possessing wide spectrum of biological activities like
significant in vitro activity against unrelated DNA and RNA, viruses including polioherpes
viruses, diuretic, anti-tumour, anti-HIV, and cardiovascular. In addition to this, various analogs
of pyrimidines have been found to possess antibacterial, antifungal, anti-leishmanial, antiinflammatory, analgesic, antihypertensive, antipyretic, antiviral, anti-diabetic, anti-allerggic,
anticonvulsant, antioxidant antihistaminic, herbicidal and anticancer activities and many of
pyrimidine’s derivatives are reported to possess potential central nervous system (CNS)
depressant properties and also act as calcium channel blockers. The demand of the
pyrimidine’s derivatives is increasing day by day. In order to fulfill the requirement, we are
interesting to introduce EC techniques for the synthesis of the new pyrimidines’ derivatives.
Keywords: Electrochemical Process; DNA; RNA; CNS
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Soil cadmium contamination reduce fertilizer values and increase associated health
risks after application of anaerobic digestate to various soil types
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Abstract
Cadmium (Cd) contamination has become a major problem in soil due to its negative effects
on the ecosystems. When Cd is present in soil, it can be harmful to soil microbes and affects
their associated activities such as mineralization of nitrogen (N) and decomposition of added
carbon-based material (organic matter) and effects on plant growth and physiology. Once
entered in plants, Cd can pose health risk via dietary intake of the vegetables. The objective of
this research was to access the consequences of soil Cd contaminations on fertilizer value and
associated health risks after application of biogas residues (BGR) to various soil types. To
explore this objective, a pot experiment was conducted in which three soil types (clay loam,
sandy loam and sandy clay loam) treated with BGR, each contaminated with three levels of Cd
(20, 40 and 60 ppm). All the pots were sown with spinach. Results revealed that DM yield and
N uptake improved considerably after soil addition of BGR, irrespective to the soil types. The
Cd contamination decreased the DM yield and N recovery from BGR by Cd60>Cd40>Cd20.
Further, organic N mineralization from BGR reduced in Cd contaminated soils. Among the soil
types, values of all the above-mentioned parameters were greatest in sandy loam and least in
case of clay loam soil. Calculation of human health associated risks via dietary intake of
spinach revealed that it is unsafe to consume spinach grown in Cd contaminated soil with or
without BGR. HRI values for Cd treatments were >1 indicating possible health risks for human.
Among the soil types, values of DIM, and HRI were least in clay soil and highest in sandy loam
soil. Application of BGR increased values of these parameters, irrespective to the soil types.
However, sole application of BGR resulted HRI values <1 which is under safe limits. These
findings lead us to conclude that soil Cd contamination reduce fertilizer value and pose health
risks for human.
Key words: Soil Cd Contamination, Biogas residues, Nitrogen utilization, Health risk
assessment
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Abstract
Though, milk is a balanced diet containing a number of substantial quantities of important
nutrients, which are essential for proper growth of an individual, but intake of contaminated
milk containing toxins like HMs may leads to chronic health disorders including various types
of cancers. Present study was focused on HMs contamination in buffalo milk consumed by the
inhabitants of Abbottabad city and associated health risk. Different HMs including Cd, Cr, Ni,
Pb and Zn were quantified in milk samples using atomic absorption spectrophotometer (AAS),
and data were analyzed using correlation analysis, principal component analysis (PCA), and
cluster analysis (CA). Health risk was estimated by different indices such as estimated daily
intake (EDI), health risk index (HRI), hazardous quotient (HQ), target hazard quotient (THQ),
health index (HI), and target cancer risk (TCR). Comparatively, Cr concentration was highest
in both shop and home milk samples (101.3±45.33 and 54.11±24.20 mg/L, respectively),
followed by Pb, Zn, Ni and Cd metals. In majority of the cases HMs concentration was
relatively higher than previous reports. Significantly positive associations were noted between
different HMs concentrations in home and shop milk. Likewise, CA and PCA also confirmed
distribution and possible sources of HMs contamination. Though, EDI and HRI values were
exceeding in many cases, THQ, HI and TCR levels exhibit that concentrations of HMs are
within safe limit and impose hazarded effect on consumers’ health. However, in depth
investigation is suggested, specifically focused on constant monitoring of HMs in milk.
Keywords: heavy metals; AAS
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Abstract
Heavy metals pollution of agricultural lands in the sewage irrigated areas causes a severe threat
to human health. The metals reside in the soil and are taken up by the plants. However, in
Pakistan, sewage water for irrigation purposes in vegetables has become common practice.
Under such circumstances, it is necessary to monitor the concentration of heavy metals in soil
and plants. The present study collected soil, wastewater, and vegetables from five peri-urban
agricultural areas of Wali Muhammad Distributary (Nau Bahar Canal, Hamid Pur, Bahawalpur
Sukhan, MNS University of Agriculture Multan and Agricultural Mechanization Research
Institute). Soil samples were taken from 0-15 cm, and 15-30 cm depths, sewage water and
vegetable samples were also collected from the sites mentioned above and analyzed for heavy
metals contents. The heavy metals assessed in soil showed that the topsoil contained Nickle
(Ni) 9.0ppm, Cadmium(Cd) 13.2ppm, Copper(Cu) 264.0ppm, Lead(Pb) 13.3ppm and Zinc(Zn)
120.1ppm while subsurface soil contained Ni 18.0ppm, Cd 16.6ppm, Cu 198.1ppm, Cu 9.8ppm
and Pb 89.3ppm respectively. In soil, the Cd, Cu and Zn were above the permissible limits
proposed by WHO, while the concentration of Pb and Ni were below the allowable limits. The
sewage water contained the concentration of Ni 23.4ppm, Cd 11.2ppm, Cu 47.8ppm, Pb
8.1ppm and Zn 94.8 ppm, respectively. In vegetable plant samples, the mean concentration of
Ni 2.41ppm, Cd 1.40ppm, Cu 4.97ppm, Pb 0.85ppm and Zn 9.54 ppm was found. The
concentration of Cd and Zn were higher than the permissible limit. However, Cu, Pb and Ni
were found within the maximum allowed range. The use of city effluent increases metals in the
soil, plants and water. Hence it is suggested that city effluent must be treated to detoxify metals
before use for irrigation purposes for crops.
Keywords: Heavy metals, Soil, Plant, Wastewater Geoaccumulation index, Enrichment
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Punjab Pakistan
Iqra Naeem, Muhammad Shahid
1

Department of Environmental Sciences, COMSATS University Islamabad, Vehari- Campus,
61100 Pakistan
Correspondence: muhammadshahid@ciitvehari.edu.pk
Abstract
This study was designed to estimate possible barium (Ba) contamination of drinking/ground
water in South-Punjab, Pakistan. Drinking water samples (n= 486) were collected from 17
tehsils of South Punjab (Arifwala, Pakpattan, Chichawatni, Kabirwala, Tibba Sultanpur,
Kehror Pakka, Jahaniyan, Chishtian, Bahawalnagar, Haroonabad, Mian Channu, Minchinabad,
Khanewal, Lodhran, Vehari, Mailsi, and Burewala). In addition to Ba, water samples were also
analyzed for pH, electric conductivity, and total dissolved solids. Overall, the water samples
were within the WHO guidelines for drinking water regarding physicochemical variables.
However, majority of the samples showed Ba content higher than the proposed EPA (2 mg/L)
and WHO (0.7 mg/L) limit value of Ba in drinking water. The concentration of Ba in water
samples was 0.7- 16720 mg/L in water samples of South-Punjab. Due to high Ba concentration
in water samples, the risk indices exhibited possible non-carcinogenic risk (HQ > 1.0) from the
consumption of Ba-contaminated water in South-Punjab. This study, therefore, calls some sort
of actions to strictly monitor the water quality of the studied area to minimize the potential
health risks associated from Ba-contaminated water. There is limited data available regarding
Ba contents in groundwater of Pakistan and needs further consideration.
Keywords: barium; contamination
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Abstract
The tropical and subtropical regions of the world are over burden by various acute mosquitoborne viral infections including dengue. It was estimated that dengue was responsible for the
global economic burden of US$8.9 billion in 2013. Other than, chemical control, modern
mosquitoes control approaches include wolbachia based techniques and sterilized insect
technology (SIT), needs mass rearing of mosquitoes population for release in the field. The
current study based to improve the mass production of Aedes aegypti by using the artificial
blood feeder (ABF). In this study, we have observed the survival, fecundity and oviposition of
Ae. aegypti on the blood of humans, cow, albino rat and chicken as well as eight blood groups
of humans i.e. (A+ve, A-ve, B+ve, B-ve, AB+ve, AB-ve ,O+ve ,O-ve) in the ABF. Meanwhile, this
study provided the first optimized custom based artificial blood feeder in Pakistan. The
anthrophophilic behavior of Ae. aegypti represent by producing maximum number of eggs
(454) and minimum number of eggs (195) while feeding on human and chicken blood
respectively. Similarly, the gonotrophic cycle based upon protein exist in blood serum, this
study depict that the level of protein is higher in human, cow and rat blood compared to chicken
blood, which resulted in lower number of eggs production in Ae. aegypti during oviposition.
Meanwhile, the developmental period of Ae. aegypti was completed in shorter time (264 hours)
and longer time (344 hours) fed on human and cow blood respectively. In addition, Ae. aegypti
prefer to feed on O+ve and O-ve blood groups compared to A+ve, A-ve, B+ve, B-ve, AB+ve, AB-ve.
Ae. aegypti also lay significantly a greater number of eggs on O+ve and O-ve compared to other
blood groups. This study provides the fitness advantage of Ae. aegypti by selecting the better
blood meal to accommodate their progeny.
Keywords: Aedes aegypti, human blood, mosquitoes, behaviour
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Abstract
The shortage of freshwater and its heavy metal(loid) pollution is the serious concern in the
world, due to its impacts on socio-economic values. Non-availability of freshwater, drainage
activities become important for farmers in arid and semi-arid areas of Pakistan. The current
study explores the heavy metal(loid)s contamination, plant physiological and human health
risks due to chronic exposure to heavy metal(loid)s after wastewater, canal water and
groundwater irrigation. A pot experiment was conducted using widely cultivated crop
(Brassica oleracea). All the samples (wastewater, soil and plants) were analyzed for heavy
metal(loid)s content (As, Cd and Pb) in addition to other physicochemical parameters. Results
revealed elevated levels of Heavy metal(loid)s in groundwater and freshwater as compared to
wastewaters. Plants uptake high concentrations of these heavy metal(loid)s because of the
increased bioavailability after irrigation thereby, decreasing the total soil heavy metal(loid)s
concentration. Highest concentration of heavy metal(loid)s was present in the plants irrigated
with freshwater and groundwater. The health risk indices indicate severe carcinogenic and noncarcinogenic risks, especially for groundwater and freshwater irrigated plants. Hence, it can be
concluded that highest concentration of the heavy metal(loid)s were presents in plants which
induce a number of risks to human health via consumption of heavy metal(loid)s-contaminated
grains. High heavy metal(loid)s build-up and potential risk were observed for groundwater and
freshwater irrigated plants. Therefore, monitoring of irrigation water is strictly required to
reduce or prevent the exposure to heavy metal(loid)s through edible plant parts.
Keywords: Brassica Oleracea, Heavy metalloid, Contamination, Cd
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Abstract
Arsenic (As) is a hazardous and potentially cancer-causing metal(loid). More than 80% of the
population of Pakistan uses untreated groundwater for drinking purposes. Due to the present
threat for human health and the environment, it was of utmost importance to estimate
groundwater quality used for drinking and acquisition of As in biological samples. Therefore,
the research was designed to estimate As contamination of the groundwater aquifers and its
possible buildup in animal milk and human nail and hair samples in the unexplored Tehsil of
South Punjab (Chichawatni). All the water, nail, hair and milk samples were randomly
collected from tehsil Chichawatni. Water samples were analyzed for water quality parameters
such as pH, electric conductivity, total dissolved solids, carbonates, bicarbonates, calcium plus
magnesium and chlorides. Overall, the water was found to be fit for drinking purpose
depending on the WHO guidelines of drinking water. However, As concentration was found
higher in water samples ranging from 1.1 to 29.5 µg/L. The mean As concentration of 13.6
µg/L was much higher than the WHO limit value of 10 µg/L. The risk indices also exhibited
potential carcinogenic (CR > 10-4) and non-carcinogenic risk (HQ > 1) from the consumption
of As-contaminated water in Tehsil Chichawatni. The As content in biological samples varied
greatly. Arsenic concentration in most of the samples remained below detection limit of the
instrument. The good correlation with the groundwater As concentration, allied with the
relative ease of sampling such tissues, indicate that the As content of hair, nail and milk samples
may be used as an effective biomarker of As intake in this relatively recently exposed
population.
Keywords: Biological samples, Carbonates, bicarbonates, Arsenic, HQ, Cancer causing
metal(oid)
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Abstract
More than 80% of the population of Pakistan uses untreated groundwater for drinking purposes.
Due to the present threat for human health and the environment, it is of utmost importance to
estimate groundwater quality used for drinking and acquisition of As in biological samples.
Therefore, the research was designed to estimate As contamination of the groundwater aquifers
and its possible buildup in animal milk and human nail and hair samples in the unexplored
District of South Punjab (Pakpattan).Water, hair, nail, and milk samples were collected for two
tehsils of District Pakpattan namely Tehsil Arifwala and tehsil Pakpattan. Water samples were
analyzed for water quality parameters such as pH, electric conductivity, total dissolved solids,
carbonates, bicarbonates, calcium plus magnesium and chlorides. Overall, the water samples
were within the WHO guidelines of drinking water. However, As concentration was found
higher in water samples ranging from 1.7 to 36.7 µg/L. The mean As concentration of 15.6
µg/L was much higher than the WHO limit value of 10 µg/L. However, it was lower than the
As limit value in drinking water recommended by Pak-EPA (50 µg/L). The risk indices
exhibited potential carcinogenic (CR > 10-4) and non-carcinogenic risk (HQ > 1) from the
consumption of As-contaminated water in District Pakpattan. The average As content in hair
and nail samples of District Pakpattan was 6.12 and 5.1 µg/kg, respectively. Higher As levels
were found in milk samples (0.6-179 µg/L) which can be due to high groundwater
contamination of As. Indeed, recent reports of As content in ground/drinking water, including
As-related health hazards, highlight the immediate importance of As analysis of biological
tissues as a biomarker of As toxicity to the risk groups. However, a good correlation with the
groundwater As concentration, allied with the relative ease of sampling such tissues, is
warranted indicating that the As content of hair, nail and milk samples may be used as an
effective biomarker to estimate As toxicity to the exposed population.
Keywords: Drinking water, hair, nails, biological samples, Arsenic
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Abstract
Groundwater arsenic (As) contamination has affected over 105 countries globally with
approximately 0.23 billion people at risk of As poisoning including 0.18 billion from Asia.
Asia and Europe have reported the highest percentages of groundwater As contamination i.e.,
32% and 31% followed by Africa (20%), North America (11%), South America (9%) and
Australia (4%). In Pakistan, over 20% population in Punjab and 36% Sindh in population is at
risk due to groundwater As concentration of over 10 μg/L. This study was designed to estimate
As contamination of the groundwater aquifers and its health implication in District Khanewal,
Punjab-Pakistan. Drinking water samples (n = 123) were collected from four tehsils of District
Khanewal; Mian Channu, Kabirwala, Jahaniyan, and Khanewal. In addition to As, water
samples were also analyzed for pH, electric conductivity, total dissolved solids, carbonates,
bicarbonates, calcium plus magnesium and chloride. Overall, the water samples were within
the WHO guidelines for drinking water regarding physicochemical variables. The average As
concentration in water samples of District Khanewal was 14.9 µg/L which was higher than the
WHO threshold value (10 µg/L). Among the four Tehsils, the highest mean concentration of
20.9 µg/L was found in Tehsil Mian Channu. Overall, the mean concentration of As (14.9µg/L)
in drinking water of District Khanewal was less than the limit value of As in drinking water
proposed by Pak-EPA (50 µg/L). Based on the findings, it is anticipated that special monitoring
and management of drinking water is necessary in the studied area to overcome the health
issues by using As Polluted water.
Keywords: Contamination, drinking water, non-carcinogenic, Arsenic, Carbonates
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Abstract
In current era, agro-industrial wastes are increasing day by day due to enhances food
consumption by rapidly increasing population. Increment in the rate of the waste is directly
concerned with environmental pollution that creates a bad effect on human health. Nowadays,
different resources are being used to manage agro-industrial wastes in fruitful way. Various
types of wastes that are produced from agro-industries include plants residues animal waste
and others. These agro-industrial waste contained bioactive compounds that are being
recovered from leaves, peels, barriers, seeds, wood, culls, rinds, pits, pulp, press cakes, marc,
malts, hops, hulls, husks, wasted grain, crab, shrimp carapace and algae. Besides conventional
extraction methods, recent extraction techniques such as ultrasound-assisted extraction (UAE),
microwave-assisted extraction (MAE) and enzyme-assisted extraction (EAE) are used to
extract bioactive compounds from agro-waste. For the production of sustainable and non-toxic
compounds, synergistic of different novel technologies are being used. Previous studies
suggested that ultrasonic microwave-assisted extraction (UMAE) is being used to extract
bioactive compounds from waste, and it produces more yield at a low cost. Conclusively,
synergism of different novel technologies such as sonication and microwave can produce clean,
non-toxic and sustainable bioactive chemicals that aid in the development of functional foods.
Keywords: Agro-industrial waste, Bioactive compounds, Functional food, Product
development
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Abstract
The waste produced from the agro-industrial processes is the rich source of various natural
products having antioxidant, antimicrobial properties, massive amount of bioactive compounds
like organic acids, phenolic compounds and carotenoids. It is a major cause of pollution due
to lack of proper waste management. Agro-industrial waste is frequently discarded into
environment due to scarcity of appropriate replacements. Besides, this significant loss of
valuable materials, a large amount of agro food waste cause serious management issues related
to economy and environmental pollution. Plants and their remains are rich source of phenolic
contents that are effective for human health. It is mandatory to use of modern techniques for
the extraction of bioactive compounds and proper management of waste to minimize the
environmental pollution. Encapsulation of these bioactive compounds extracted through waste
material is very beneficial to enhance bioavailability, efficiency and stability of bioactive
ingredients. Several types of new encapsulation approaches including coacervation, spray
drying, freeze drying, emulsification, spray cooling, microencapsulation, hydrogels, fluid bed
coating and extrusion technologies. The most expensive techniques used in encapsulation of
bioactive compounds are cyclodextrin and liposome encapsulation. Bioactive compounds
contain health promoting nutrients as well as active ingredients that can be preserved through
encapsulation process. Encapsulated bioactive ingredients are projected to enhance the human
health and effective to reduce the upcoming health problems. Encapsulation is very useful to
mask unpleasant smell, bitter taste, acidity of polyphenols, sensitivity of bioactive ingredients
with climate and limit the chemical reaction with other constituents. Thus, encapsulation is an
innovative approach to retain bioactive compounds from agro food waste with its environment
friendly aspects.
Keywords: Agro-industrial waste; Bioactive Components; Encapsulation; Polyphenols
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Abstract
The advent of web enabled technologies has given birth to novel research problems. Online
publishers are sharing their views, opinions, sentiments, suggestions and consumers’ choices.
A huge volume of opinionative contents is available about sustainable environment and its
economical perspectives as well as social dimensions. So far, public opinions regarding
environmental sustainability and its social and economic impacts are assessed mostly with selfreported methods such as surveys, interviews and questionnaires but these methods have many
intrinsic limitations. To address all these limitations a more optimized and novel way of social
media analytics has been introduced in which users’ opinion shared on social networking
websites has been observed to get insights of target domains. A deep learning based algorithm
BERT (Bidirectional Encoder Representations from Transformers) is utilized for the semantic
orientation of tweets in order to assess the public attitudes towards sustainable environment
with respect to its social and economic perspectives. A new viewpoint on public attitudes’
toward environmental sustainability has been explored and reported to dig out the recent trends
in this field. BERT model proved as prominent method in extracting and evaluating public
opinions in big data analyses.
Keywords: Big Data, Deep Learning, Environmental Sustainability, Natural Language Processing,
Sentiment Analysis
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Abstract
Food insecurity deemed as one of the biggest challenges faced by the developing economies
and Pakistan is no more exception. Moreover, the food waste further amplified the scarcity.
The utilization of food waste is considered as one of the prime strategies to support the circular
economy and food security. The mandate of current investigation was the utilization of
different fruits and vegetable wastes for the production of functional drink with therapeutic
potential. Purposely, banana, orange, apple, onion and garlic processing industry by products
(peel) were collected and subjected to compositional analysis followed by nutritional profiling
with special reference to minerals. Later, the antioxidants from the studied peel were extracted
by adapting the supercritical and ultrasound added extraction technique alongside conventional
extraction for comparison purpose. The results indicated that all peels exhibited promising
amount of fiber and protein alongside K, Mg, iron, sodium and calcium. Among the extraction
modules, supercritical at 3000psi elucidated highest total phenolic contents (TPC), Total
flavonoids (TF), DPPH, FRAP, ABTS activity as(334.23±24.6, 356.80±26.5, 484.27±24.7,
858.72±32.8, 187.24±13.3,) (106.49±14.7, 132.41±11.3, 143.12±12.6, 166.05±13.4,
43.41±6.68) (49.74±2.31, 58.02±3.28, 39.97±3.25, 76.92±4.59, 27.22±1.76) (23.31±0.35,
19.69±0.26, 17.46±0.24, 28.36±0.21, 15.39±0.17) (10.55±0.15, 11.11±0.13, 10.42±0.18,
16.21±0.17, 7.76±0.11) respectively, followed by ultrasound and conventional extraction.
Among the peels, onion peel showed highest antioxidant activity as 914.44±39.4, 178.19±14.5,
82.47±5.48, 30.22±0.19, 17.33±0.26 for TPC, TF, DPPH, FRAP and ABTS, respectively.
Lastly, the five kinds of functional drinks were prepared by using the supercritical ethanolic
solvents of banana, orange, apple, onion and garlic peel alongside control. The prepared
intervention expressed good storage and sensorial traits alongside antioxidant potential thus
showed suitability of these moieties as functional utilization.
Keywords: Agro-Industrial waste; Eco-innovative technologies; antioxidants; functional
drink; Circular economy
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Dyes mitigation: synthesis and characterization of cobalt iron copper oxide (CoFeCuOx)
using non-solvated method
Aimen Abbas*1, Faiz Rabbani1, Muhammad Shahid1, Ghulam Mustafa Shah1, Hafiz Faiq
Siddique Gul Bakhat1
1

Department of Environmental Sciences, COMSATS University Islamabad, Vehari

Correspondence: aimenabbas579@gmail.com
Abstract
The environmental contamination with organic dyes is increasing day by day especially the
water bodies with severe consequences on the on the aquatic life. To address the issue, cobalt
iron copper oxide (CoFeCuOx) was synthesized using solid state synthesis (non-solvated
method). The synthesized material was characterized with different analytical methods like xray diffraction (XRD), Fourier Transform Infrared Radiation (FTIR) and Scanning electron
microscopy (SEM). The synthesized non-solvated material was applied for the removal of Evan
blue (dye). The XRD results show that size of material is lying in the range of 1.38-7.97nm
while vibrational pattern indicates that synthesized material exhibit water molecules adsorbed
on the surface of material. The surface analyses indicate that the particles of material are
coordinated with each other to form aggregates which are being observed in the range of 123933nm. The synthesized mixed metal oxide was used for the mitigation of Evan Blue (EB)
from the aqueous medium. The removal process was optimized using different experimental
factors like contact time of dye with material, effect of dose of materials, concentration of dyes
and temperature of reaction mixture.
Keywords: Dyes; Synthesis; FTIR; XRD; Scanning electron microscopy
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Abstract
For the manufacture of metal oxide, a green technique has been combined with
nanotechnology. The manufacturing of cobalt nickel copper oxide nanoparticles was made
simple and environmentally friendly in this work. Aloe barbadensis miller, Zingiber officinale,
and Azadirachta indica leaf extracts were used to make the compounds. UV-Visible (UV-Vis)
spectroscopy, Scanning Electron Microscopy (SEM), and X-ray diffraction were used to
analyze the produced nanoparticles (XRD). To assure surface plasmon resonance of produced
nanoparticles, UV-Vis spectroscopy was employed. Scanning Electron Microscopy was used
to examine the surface morphology of green produced particles (SEM). X-ray diffraction
(XRD) examination was used to determine the crystallite size of the produced material. The
UV–Vis’s absorbance of inks was maximum at zero time and gradually decreased with the
addition of manufactured Cobalt Nickel Copper Oxide Nanoparticles. With the addition of
CoNiCuOx NPs at 5-minute intervals, this tendency becomes much more prominent. With the
addition of produced CoNiCuOx NPs, the ink absorbance is maximum and then decreases.
With the addition of CoNiCuOx NPs at 5-minute intervals, this tendency becomes much more
pronounced. The synthesized NPs have been utilized to effectively degrade inks in an aqueous
media.
Keywords: inks; nanoparticle; Azadirachta indica leaf.
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Abstract
In the present article, we report a novel voltammetric probe for the detection of ofloxacin,
which is based on the charge transfer mechanism between ofloxacin moiety and paste electrode
composed of fictionalized MWCNTs. Ofloxacin is a member of the Fluoroquinolone a class
of synthetic antibiotic, which show a broad spectrum activity against both gram-positive and
gram-negative bacteria, by inactivation of enzymes topoisomerases. Ofloxacin can be
administered both orally and intravenously, where it metabolized to a little extent and within a
duration of 48 hours, a large amount of it excreted as unchanged in urine. Therefore, it is
important to control the content of ofloxacin in pharmaceuticals and biological samples,
determine its residues in foods, and to monitor its concentration in the environment. Thus, a
novel, simple, selective and sensitive voltammetric sensor was designed for detection and
determination of ofloxacin in pharmaceutical formulation and real sample. The functionalized
multiwall carbon nanotubes paste electrode (MWCNTPE) was used for the oxidation of
ofloxacin and determined by using two techniques i.e; the cyclic voltammetry (CV) and
differential pulse voltammetry (DPV) with the scan rate 0.1Vs-1 and pulse period of 0.1s
respectively in 0.1M Phosphate buffer (electrolyte pH 5) for accumulation time of 60 min. The
ofloxacin was irreversibly adsorbed on the surface of electrode giving an oxidation peak current
at +0.85 V in anodic direction. The designed sensor proved to be very sensitive towards
ofloxacin with limit of detection being 1×10-8 M. Similarly, the applied method proved to be
very selective even in the presence of various interfering ions. The low-cost, self-prepared and
easily renewable sensor was successfully applicable for the determination of ofloxacin in
pharmaceutical tablet as well as in biological sample with good percent recovery. It clearly
demonstrating that applied method and proposed sensor are extremely accurate, precise and
suitable for the ofloxacin determination.
Keywords: Carbon nanotubes; Cyclic voltammetry (CV); differential pulse voltammetry
(DPV)
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Abstract
A chemical method (co-precipitation) was used to synthesize nanoparticles of Nickel (II) oxide
(NiO) and copper oxide (CuO) as well as their their nanocomposite (NiO/CuO) for
photocatalytic degradation of azo dyes viz. Reactive red-2 (RR-2) and Orange II sodium salt
(OII) in aqueous medium. The synthesized nanomaterials were characterized by advance
analytical techniques e.g. Fourier-transform infrared spectroscopy (FTIR) to confirm the
functional groups, scanning electron microscopy (SEM) to investigate surface morphology,
and X-ray diffraction (XRD) study for analysis of their average crystallite size, purity and
shape. The photocatalytic degradation efficiency of nanomaterials was assessed under various
factors e.g. catalytic doses viz. 0.02-0.1 g/10mL-1, dyes concentration viz. 20-100 mgL-1, and
irradiation time viz. 60-120 min. Moreover, the experimental models such as, Langmuir and
Freundlich (isotherm/equilibrium) and pseudo-first-order, and pseudo-second-order (kinetics)
were also tested for adsorption studies. At optimum concentration of RR-2 and OII dyes,
degradation ability of nanomaterials was shown as: NiO-NPs (90 and 40%), CuO-NPs (49 and
44%) and NiO/CuO (92 and 96%), respectively. Overall percentage rate was NiO/CuO > NiONPs > CuO-NPs. Among all the nanomaterials used in this paper, the enhanced degradation
ability shown by NiO/CuO due to high surface area, small particles size, and high reactivity.
The results revealed that nanocomposite are very effective and promising for the degradation
of azo dyes from wastewater.
Keywords: Transition metals; Nanocomposite; Photocatalyst; Adsorption; Dyes degradation
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Abstract
The contamination by toxic phthalates is the dilemma of present time. Our environment
especially water is frequently contaminated with these toxic phthalates. Herein, we report for
the first time the preparation of magnetic hydrogels composed of chitosan, polyvinyl alcohol
and Fe3O4 particles with different compositions by varying the ratios of their constituents. The
initial screening of different magnetic hydrogels suggested that the gel with optimum polymers
and fillers ratio 1:0.5:1 (w/w/w) was the best in removing significant amount of dibutyl and
diethyl hexyl phthalates. The adsorption properties of these gels were correlated with their
swelling behavior in water at pH 7. The parameters affecting adsorption behavior including
time, pH, amount of gel, initial solute concentration and temperature were optimized. The
performance of these gels was also tested in presence of electrolytes and humic acids. The
resulting magnetic gels can be considered a promising material for producing phthalate free
water.
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Hydrogels; Phthalates; Magnetic; adsorption; Polymer.

Department of Environmental Sciences, COMSATS University Islamabad, Vehari Campus
133

International Conference on
Recent Trends in Environmental Sustainability
ESCON22/NMsB/06

Investigation of catalytic degradation of municipal waste expanded polystyrene using
Cu, CuO and CuCl₂ catalysts
Adnan*1,2,1 Jasmin Shah2, Muhammad Rasul Jan2, Farah Muhammad Zada1, Sara Begum1
1

Institute of Chemical Sciences, University of Swat, Swat 19130, Khyber Pakhtunkhwa,
Pakistan.
2
Institute of Chemical Sciences, University of Peshawar, Peshawar 25120, Khyber
Pakhtunkhwa, Pakistan.
Correspondence: adnanchem@yahoo.com
Abstract
Catalytic degradation of WEPS was carried out using Cu metal, CuO and CuCl₂ as catalysts.
Catalytic degradation of WEPS was found to produce selective products i.e. low molecular
weight aromatic hydrocarbons with minimum amount of residue, gases and unwanted high
molecular weight aromatic hydrocarbons. Cu and Cu containing catalyst decreased the
activation energy with high activity. Maximum yield of liquid product was 93.93 wt.% with
450 ºC, 30 min reaction time and 1:0.3 polymer to catalyst ratio, maximum liquid products
were 90.27 wt.% and 91.40 wt.% with CuO and CuCl₂ catalyst with 450 ºC, 30 min reaction
time and 1:0.2 polymer to catalyst ratio. Cu metal was found the best catalyst among the used
catalysts with liquid products yield of 93.93 wt.%, styrene selectivity of 55.14 wt.% and styrene
monomer recovery of 60 wt.%.
Keywords: Polystyrene (PS); catalyst; degradation; fractional distillation.
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Abstract
There is growing awareness that drinking water can become contaminated following its
disposal from industrial effluents rich in dyes. Water quality is being degraded because of these
dyes containing effluents which are disposed of without primary treatment in water bodies.
These dyes need to be treated with cost effective and environment friendly adsorbents to meet
water quality requirements. In this research, a novel method using Cassia fistula leaves (CFL),
Cassia fistula pods (CFP) and their nanocomposites with magnetite nanoparticles (CFL/MNPs)
and (CFP/MNPs) were used for batch scale removal of Congo red dye (CR). The effects of
several adsorbent doses (1 – 4 g/L), initial dye concentration (25 - 200 mg/L), pH (2 - 8), and
contact time (15 - 180 min) were evaluated and the adsorption potential of these adsorbents
was compared. The adsorbents were characterized, and experimental data was validated with
kinetic and equilibrium adsorption models. The removal of CR attributed to dosage was highest
at dosage of 2g/L. The maximum removal was 90, 85, 74, and 90 % by using CFL, CFL/MNPs,
CFP, and CFP/MNPs respectively. It was noticed that the removal of CR dye was 94, and 88%
by using CFL, and CFL/MNPs respectively. While the removal of CR with CFP, and
CFP/MNPs was 79, and 94% respectively at concentration 100 mg/L, dose of 2g/L and
equilibrium. This study demonstrates that application of low cost and effective biosorbent
combined with nanoparticles can be very promising for the removal of textile dyes from
contaminated aqueous systems.
Keywords: CR; CFL; wastewater
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Abstract
Water quality is being degraded with dyes because of the effluents which are eluted into water
bodies without primary treatment. Water contaminated with Navy Blue (NB) dye causes many
serious health and environmental impacts. These dyes need to be treated with cost effective
and environment friendly adsorbents to meet water quality requirements. In this study, Cassia
fistula leaves (CFL), Cassia fistula pods (CFP) and their nanocomposites with zinc oxide and
magnetite nanoparticles (CFL/ZnO, CFL/MNPs, CFP/ZnO and CFP/MNPs) were used for
batch scale removal of NB. The effects of several adsorbent doses (1 – 4 g/L), initial
concentration (25 - 200 mg/L) of the dye, pH (2 - 8), and contact time (15 - 180 min) were
evaluated and the adsorption potential of these adsorbents was compared. The removal of NB
was 29, 34, and 65% with CFL, CFL/ZnO, and CFL/MNPs respectively, at optimum conditions
(100 mg/L, dose 2g/L and equilibrium. Moreover, the removal was 25, 41 and 56% by using
CFP, CFP/ZnO and CFP/MNPs respectively. The characterization of the material shows that
the composites with nanoparticles were more porous than CFL and CFP. This study
demonstrates that application of low cost and effective biosorbents combined with
nanoparticles can be very promising for the removal of textile dyes from contaminated aqueous
systems.
Keywords: NB; biosorbent; textile dyes
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Abstract
Water contamination with dye is a problem of high concern for the environment and human
health. It is reported that over 7000 dyes and pigments have complex chemical structure and
are completely resilient to biodegradation. It is need of the time to treat the effluents with cost
effective and environment friendly adsorbents. In this research, unexplored corn offals (CO)
and its nanocomposites with zinc oxide (CO/ZnO) and magnetite nanoparticles (CO/MNPs)
were used for batch scale removal of Brilliant Green dye (BG). The effects of adsorbent dose
(1 – 4 g/L), initial concentration (25 - 200 mg/L) of the dyes, pH (2 - 8), and contact time (15
- 180 min) was evaluated and compared the adsorption potential of these adsorbents. This study
demonstrated that the removal was 83, 90 with nanocomposites at optimum concentration (100
mg/L), dose (2 g/L), pH (8), equilibrium, and ambient temperature. The removal decreased
with increasing initial concentration of dye and the removal percentage changed from 89-82%,
95-88%, and 7-3% by using CO/ZnO, CO/MNPs and CO when the initial BG concentration
changed from 25-200 mg/L while other parameters were kept constant. Moreover, the
experimental data was validated with kinetic and equilibrium models. Freundlich model best
suited for equilibrium study, while pseudo 2nd order kinetic model suited well for the kinetic
adsorption data (R2=0.99). Comparison with previous studies shows that the proposed
materials are more efficient with greater adsorption capacity. It is suggested that the composites
of nanoparticles should be used for the remediation of BG at industrial level.
Keywords: sequestration; adsorption; remediation; Brilliant Green Dye
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Abstract
The water quality is being degraded due to disposal of the industrial effluents without prior
treatment into the water bodies. It is dire need to treat the effluents with cost effective and
environment friendly adsorbents. The present study aims to evaluate the batch scale adsorption
potential of previously unexplored corn leaves (CL) and its nanocomposites with zinc oxide
(CL/ZnO) and magnetite nanoparticles (CL/MNPs) for the removal of Brilliant green dye (BG).
The effects of adsorbent dose (1 – 4 g/L), initial concentration (25 - 200 mg/L) of BG, solution
pH (2 - 8), and contact time (15 - 180 min) were evaluated to remove BG from contaminated
water. The results show that the removal of BG was 94-84%, 99-94% and 94-88% and 8-5%
with CL, CL/ZnO, and CL/MNPs when the initial BG was changed from 25-200 mg/L at
ambient temperature. Moreover, the experimental data was validated with kinetic and
equilibrium models. Freundlich model was best suited for equilibrium study, while pseudo 2nd
order was well explained the kinetic adsorption data (R2=0.99). Based on the current findings,
it is suggested test the composites of nanoparticles with biosorbents for the remediation of BG
and other contaminants at industrial level.
Keywords: corn leaves; industrial effluent
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Abstract
Water is a basic need for all the living organisms to sustain life. United Nations estimates show
that about 800 million people have not access to clean water and this population is increasing
continuously. Water contamination with dye is a problem of high concern for the environment
and human health. In the textile industries, Cresol red dye (CR) is commonly used for the
nylon, cotton silk, polyacrylonitrile and wool. The dyes are very problematic due to their
complex structure and hence it’s very important to remediate dyes contaminated water. Current
study is designed to assess the adsorption potential of Corn leaves (CL) and its nano
nanocomposites with zinc oxide (CL/ZnO) and magnetite nanoparticles (CL/MNPs) for batch
scale removal of CR. To obtain the objectives, the impact of different process parameters i.e.,
adsorbent dose (1 – 4 g/L), initial CR concentration (25 - 200 mg/L), pH (2 - 8), and contact
time (0 - 180 min) was evaluated. The revealed CR removal by CL, CL/ZnO, and CL/MNPs
was 65.3-50.8%, 71.6-56.8%, and 51.2-42.2%, respectively when the initial level of CR was
varied from 25-200 mg/L. However, the removal CR removal changed from 38.6-60.8%, 50.863.9%, and 36.5-50.0% with Cl, CL/ZnO, and CL/MNPs, respectively when dosage was
changed 1-4 g/L. Freundlich model best represented the experimental adsorption at equilibrium
while the kinetic experimental adsorption well fitted with pseudo 2nd order kinetic model. The
comparison of the adsorbents used in the present study for CR removal with literature shows
that the proposed materials are more efficient with greater adsorption capacity. Hence, it is
suggested that the composites of nanoparticles should be used for the remediation of CR and
other dyes.
Keywords: CR dye; composites; adsorbents; removal
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Abstract
In textile industry, various dyes are used which are not completely attached to surface, a part
of dyes is directly discharged into surface water bodies and subsurface geological formations.
The change in physical, biological, or chemical water quality has detrimental effects on living
organisms thereby causing water borne diseases. It is estimated that the annual production of
dyes is 700 thousand tones, and the hundred thousand types of dyes are used throughout the
world. Many dyes are non-biodegradable, toxic and persistent in nature. It is very important to
remediate these dyes from contaminated water with cost effective techniques. Therefore, the
aim of this study is to evaluate the adsorption potential of Corn offals biomass (CO) and its
composites with zinc oxide (CO/ZnO), and magnetite nanoparticles (CO/MNPs) for the
removal of Cresol red dye (CR) from contaminated water. The effects of adsorbent dose (1 – 4
g/L), initial concentration (25 - 200 mg/L) of CR, pH (2 - 8), and contact time (0 - 180 min)
were evaluated. The adsorbent materials were characterized with FTIR, SEM, and EDX. The
CR removal was 70-57.2%, 72-61.4%, and 72.9-67.5% by using CO, CO/ZnO, and CO/MNPs
particles respectively, when the solution concentration was changed from 25-200 mg/L. It is
suggested that the low-cost adsorbent and its nanocomposites are efficient for the remediation
of dyes from contaminated water.
Keywords: water borne diseases; contaminated water; FTIR; SEM; EDX.
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Abstract
Direct disposal of industrial effluents into surface water bodies adversely affects the quality of
water. These effluents contain textile dyes like Congo Red (CR), and Navy blue (NB) which
are very toxic for humans and animals. Therefore, the present study aims to evaluate the
potential of Moringa oleifera pods (MP) and leaves (ML), and their nanocomposites with zinc
oxide and magnetite nanoparticles (MP/ZnO, MP/MNPs, ML/ZnO and ML/MNPs) for the
removal of CR and NB from contaminated water. The order of CR removal from contaminated
water was ML/MNPs>ML/ZnO>ML (98, 95, and 86%) with respect to initial concentration of
dye. Similar pattern of dye removal was observed with MP and its composites (MP/ZnO and
MP/MNPs). But the NB removal order from contaminated water was
ML/ZnO>ML/MNPs>ML (98, 95, and 39%) when initial concentration of NB was varied. The
experimental results were validated with equilibrium (Langmuir and Freundlich) and kinetic
(Pseudo first and Pseudo second order) models. Freundlich and Pseudo second order model
well explained the equilibrium and kinetic adsorption (R2≥0.98). It is concluded that
nanocomposites of ML and MP are very effective for the removal of CR and NB dyes from
contaminated water.
Keywords: ML; MP; industrial effluents; adsorption
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Abstract
Water is essential for all the living organisms. The water quality is being degraded with
excessive application of pesticides, dyes, insecticides, and fertilizers. The disposal of industrial
effluents especially dyes containing effluents into water bodies without treatment is the major
cause of water quality degradation. There is a need to treat the effluents with the environment
friendly materials. Present research aims at using low cost, and unexplored corn offals (CO),
corn leaves (CL) and their nanocomposites with zinc oxide and magnetite nanoparticles
(CO/ZnO, CO/MNPs, CL/ZnO and CL/MNPs) for batch scale removal of Navy-blue dye (NB)
and Congo red dye (CR) from contaminated water. The effects of adsorbents dose (1-4 mg/L),
initial dyes concentration (25-200 mg/L), pH (2-8), and contact time (0-180 mint) were
evaluated on dyes sequestration from water. The results reveal that dyes adsorption order was
CL/ZnO > CL>CL/MNPs. The kinetic and equilibrium models were also tested to validate the
experimental adsorption data.
Keywords: sequestration; pesticides; fertilizers; dyes
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Abstract
A biochar-based nickel oxide nanocomposite (nNiO-RHB) was synthesized by co-precipitation
method. NiO-NPs (nNiO) were prepared using co-precipitation method and biochar was
prepared using Rice Husk (RHB) via pyrolysis. The prepared materials were used for the
removal of azo dyes viz. Reactive black 5 (RB5), Reactive red 2 (RR2), and Orange II sodium
salt (O-II) and heavy metals viz. Chromium (Cr), Cadmium (Cd) and Lead (Pb). The prepared
materials were characterized by SEM, XRD, and FTIR, to found the surface morphology,
average crystallite size, shape and purity, and functional groups, respectively of prepared
materials. The photocatalytic degradation for dyes was assessed under different factors, e.g.
doses viz, 0.02-0.1 g/10mL, dyes concentration of 20-100 ppm, and the retention time was 60120 min. For HMs the doses viz, 0.05 and 0.1 g/10mL, HMs concentration 10 and 20 ppm, and
the retention time was 120-240 min. At optimum conditions for dyes the nNiO and nNiO-RHB
showed excellent degradation of 73.47% and 87.55%, 67.78% and 95.65%, and 67.27% and
92.72% for O-II, RB5, and RR2, respectively after 120 min. On the other hand, at optimal
conditions the RHB and nNiO-RHB showed 22.39% and 76.47%, 19.69% and 75.67% and
27.32% and 78.57% removal for Cr, Cd, and Pb, respectively after 240 min. In conclusion, our
study proves that the nanocomposite of nNiO with rice-husk derived biochar was the best
material to remove the three azo dyes and the three heavy metals used in this study.
Keywords: heavy metals; azo dyes; biochar; nanoparticles
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Abstract
Nanoparticles (NPs) are being using and synthesized at an exceptional rate these days. They
are being added to agricultural soils either advertently through application of NPs-loaded
pesticides and fertilizers or inadvertently through application of sewage sludge and biosolids.
Consequently, they may pose a serious toxic effect on soil functions related to soil fertility and
nutrient cycling. I studied the effect of two metal oxide NPs i.e. zinc oxide (nZnO) and copper
oxide nanoparticles (nCuO) on microbial processes related to soil organic matter cycling in a
clay loam and a sandy loam soil.I hypothesized that both the NPs would have toxic effect on
some or all the soil processes. Moreover, I also hypothesized that the soil texture would modify
the toxic effect of NPs. Both soils were amended with 100 or 1000 mg kg-1 soil of either of the
two NPs and incubated at 25°C for 57 days. It was observed that both the NPs significantly
diminished the soil respiration rate in both the soils. However, the decrease in soil respiration
rate was over a longer period for the nCuO than the nZnO. Moreover, the soil texture
significantly modified this response where higher decrease was found in clay loam than the
sandy loam soil. The nZnO induced more decrease in soil pH in clay loam soil than the nCuO.
Soil texture strongly determined the effect of NPs in terms of pH, where it was found that the
NPs induced no change in soil pH in the sandy loam soil. Both the NPs significantly decreased
the activities of four soil enzymes that were measured i.e. β-glucosidase, acid phosphatase,
leucine aminopeptidase and chitinase. The soil texture and NPs type significantly differed in
terms of reducing the activities of the four extracellular enzymes.
Keywords: enzyme; fertilizers; NPs
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Abstract
Based on low density, Mg metal-based composites exhibit high specific mechanical properties
and are actively used for weight critical structural application. In the present study, Mg-matrix
based TiO2/Al2O3 composite materials were synthesized by using the powder metallurgy
(Solid-phase) technique. Parameters such as the concentration of the components, temperature,
and pressure were optimized before experiments. Different conditions such as temperature
(30°C) and pressure (760 mm of Hg) were also optimized. Pellets of the Mg-based composites
and their pure constituent counterparts of various diameters (10-20 cm) were prepared under
50 tons of hydraulic pressure. Single-phase homogenous composites were obtained by
undertaking the pellets through sintering in an electric furnace at elevated temperature (600°C)
for 1 hour. The prepared materials were tested for different properties using various
physicochemical techniques such as Fourier transform infrared spectroscopy (FTIR), Scanning
electronic microscopy (SEM), X-ray diffraction (XRD) and Surface area analyzer (SAA). FTIR
results confirmed composite formation. SEM revealed microstructures of all materials in the
µm range. XRD proved the phase-distribution and crystallinity of the prepared materials. It
was found that 2 and 3-component systems are homogenized when prepared by the powder
metallurgy technique. The surface area of all materials was confirmed using the BET
adsorption isotherm equation. The surface area of the prepared composites was found to be in
the range from 40-70 m2/g. Such properties enable these materials for potential application in
solar reflectance and as a catalyst in liquid phase hydrogenation.
Keywords: Mg-matrix; Reinforcement particles; Powder metallurgy; Microparticles; Semicrystalline; Surface area
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Abstract
Climate change is a global concern of the day. Our Earth witnessed an increase of 0.60ºC in
global temperature during the century. Currently, our atmosphere is saturated with higher
concentrations of carbon dioxide (CO2), methane (CH4), and tropospheric ozone (O3), which
accelerate the global temperature rise. Wheat is a major staple food crop with a two-thirds
population directly dependent upon for their dietary needs. Wheat yield should increase at a
rate of 2% annually to meet the consumptive need of a rapidly growing population till 2020.
Salinity emerged as one of the severe abiotic stresses negatively swaying crop productivity
directly or indirectly. Natural and anthropogenic factors incremented soil salinization problems
at a rapid pace by swapping 2 million hectares of global cultivable land per year. It reduces the
yield by perturbing the biochemical and physiological attributes of crops. The application of
silicon nanoparticles developed resistance in plants against the hostile impacts of ozone and
salinity stress. A pot experiment was conducted in the research area of GC University
Faisalabad to investigate the effect of elevated ozone concentration and salinity on wheat crops
and the role of foliar application of Si2O nanoparticles in alleviating these stresses. Wheat crop
grown under saline conditions is exposed to two levels of ozone (filter air & 100 ppb) &
supplemented with two levels of Si2O nanoparticles (0 & 100mg/L) foliar application at various
stages of crop growth. Results revealed that elevated ozone and salinity stress decreased the
overall growth and yield performance of plants. However, these detrimental impacts were
ameliorated by exogenous supplementation of silicon nanoparticles at the rate of 100 mg/L.
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Abstract
In green manure, crops are used as soil amendments to improve soil properties and increase
crop productivity. Green manure in combination with nanoparticles further enhances the
positive effects of organic amendments. Green manure and nanoparticles reduce heavy metal
toxicity and mobility. This study investigated the combined effects of green manure and foliar
ZnO NPs on wheat cultivated in Cd-contaminated agricultural soil. Green manure of barseem
was applied in by 2% w/w in soil and four replicates were maintained. Zinc oxide nanoparticles
(2mg/L) were applied as foliar spray to wheat plants. Our studies revealed that green manure
enhanced plant biomass and increase grain yield. Applied treatments resulted in increase of
chlorophyll content and reduced Cd concentration in plants. Antioxidant enzymes in plants act
as defensive system by enhancing SOD and POD and decreased oxidative stress. The impacts
of green manure were further amplified by foliar application of ZnO NPs. Our study suggests
that future field researches must be conducted in order to know further strategies and impacts
of green manure and nanoparticles for reducing Cd contamination.
Keywords: green manure; nanoparticles; wheat; amendment; cadmium; toxicity
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Abstract
Water is the most crucial natural asset that living beings require for the survival. Access to safe
and clean drinking water, efficient hygiene, and proper water treatment are regarded as core
human rights. One of the biggest sources of ground water pollution is untreated wastewater
from urban and industrial areas. It is essential to develop and implement modern sewage
treatment systems with significant efficiency and minimal capitalization. Membrane
bioreactors (MBR) have been proven to be one of the most efficacious techniques for
wastewater treatment from numerous sources. Membrane bioreactors are preferred over all
other processes such as coagulation, filtration, adsorption, and activated carbon for acquiring
high-quality effluents. Membrane fouling has been identified as an inherent barrier to the
proper functioning of the system (membrane). It requires frequent chemical cleaning and high
operating pressure, which ultimately reduces the performance and life-span of the membrane.
It also causes a decrease in permeate flux and an increase in transmembrane pressure. To
overcome these problems, recently the most advanced green technologies have been made by
embedding numerous types of nanomaterials into membranes. For this purpose, Aerobic TiO2
Nanomaterials Membrane Bioreactors have been used. TiO2 nano-materials coated over the
polymer membranes surface by Ti4+ ions with more carboxylate (COOH) group that increase
the hydrophilicity of membrane. Major organic pollutants that block membrane pores are
degraded by photolytic degradation. By UV radiation from the sun TiO2 generates reactive
oxygen which entirely degrades all kinds of pollutants from sewage and has been further
oxidized into smaller molecules such as H2O and CO2. Therefore, utilization of Nanomaterials
in membrane is helpful, to improve the performance of Membrane Bioreactor by integrating
with TiO2 Nanoparticles, that significantly reduce the issues of fouling with smaller footprint,
increase permeation rates, process stability and produced high-quality treated effluents.
Keywords: Wastewater; membrane bioreactor; Fouling; TiO2 Nanoparticles
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Abstract
Brassica crops are cultivated all over the world. The cabbage aphid, (Brevicoryne brassicae
L.), causes serious damage to these crops all over the globe. Aphid damage to this crop can
result in yields losses up to 50 percent. The injudicious use of pesticides, to manage this issue,
has caused negative environmental effects, disparities in the ecological system, risks to human
health, and harmful effects on non-target organisms. A number of unique strategies for pest
control in agriculture sector to minimize the pest infestation on food sources are required.
Current study evaluated the insecticidal activity of chitosan and kaolin and their synergistic
effect with entomopathogenic fungi (EPF) and nanoparticles against cabbage aphid. Chitosan
nanoparticles (0.5%) + M. anisopliae (103) showed the highest mortality against B. brassicae
(90%) while lowest mortality (20%) was observed in chitosan (0.5%) + B. bassiana (103). The
highest fecundity rate 6.66±2.02 and 6.66±1.20 were recorded in chitosan (0.5%) + M.
anisopliae (103) and chitosan (0.5%) + B. bassiana (103) respectively. Whereas, the lowest
fecundity rate 0.66±0.66 was recorded in Chitosan nanoparticles (1%) + M. anisopliae (106)
and Chitosan nanoparticles (1%) + B. bassiana (106). So, the use of chitosan, kaolin and their
nanoparticles with EPF could be potential insecticides against soft bodied insect pests and it
may be a good alternative of commercial pesticides.
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Abstract
Pakistan's economy is largely dependent on agriculture sector as it accounts for 18.9% of GDP
and a major source of foreign trade. The agricultural crises reasoned by number of factors in
Pakistan have undoubtedly taken a great damage to the economy. For instance, traditional
methods of farming, mainly damage one-third of crop via increased use of fertilizers,
demanding cultivation, microbial attacks, pest infestation, conventional soil management
practices, poor soil quality, and improper use of irrigation water and lesser nutrient availability.
In order to overcome these crises, more advanced technology is needed to solve these problems.
In this regard, nanotechnology is an emerging hope for the agriculture and environment
sustainability. Among the latest paradigm of science and technology, nanotechnology has
found significant differences in its effects. There are many sectors in agriculture where
nanotechnology can be used to maximize benefits: improving the profile and efficiency of
nutrient through nanoscale delivery systems; nano-genetic engineering research at molecular
level; scrutiny and control of diseases and pests via nanoscale carriers (responsible for
excellent insertion of pesticides, herbicides, fertilizers, and plant growth regulators); reduction
of pollutants from water and soil. Nanotechnology-based delivery systems could also help to
minimize intensity of labour, and reduce waste and emissions to environment. Nanotechnology
also helps for sustainable development by production of fuels from biomas, specialty
chemicals, catalysts and chemical intermediates so that they are economically viable and
reduce production costs. This review article mainly highlights the contribution of
nanotechnology and its role as a boon in the agricultural sector and for the betterment of nation's
economy.
Keywords: sustainable, soil management practices, nanotechnology
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Abstract
The effects of foliar application of silicon nanoparticles (Si NPs) on the growth, physiology
and cadmium (Cd) uptake by wheat (Triticum aestivum L.) were examined. Wheat was grown
in aged Cd stressed soil and Si NPs were applied in the foliar form with different levels (0, 25,
50 and 100 mg/L) twice a month after germination. Two moisture levels (35% and 70% water
holding capacity) were maintained after 6 weeks of plant growth. Growth parameters (plant
height, spike length, and dry weights of shoots, roots and grains) were increased with increasing
spray of Si NPs with normal moisture level (70% WHC). The best results of growth parameters
were found with the highest concentration of NPs under normal moisture level. Silicon NPs
showed positive results on wheat photosynthesis over control treatment. Water stress (35%
WHC) enhanced the Cd contents in plants. The uptake of Cd was significantly reduced in the
above ground biomass with the foliar spray of Si NPs irrespective of soil moisture conditions.
In grain, the Cd concentration was below the threshold limit (0.2 mg/kg) for cereals when the
wheat was treated with Si NPs. The Si NPs treatments enhanced the Si contents in specific
plant organ like root, stem, leaf and grains. Overall, the foliar supply of Si NPs plays a
significant role in increasing growth, nutrient contents and decreasing Cd toxicity in wheat.
Keywords: Silicon nanoparticles, cadmium, cereals, nutrient contents
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A novel biopolymeric composite of inulin and chitosan co-precipitated with calcium
hydroxyapatite (HAp) for the removal of metal ions from water
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Abstract
Industrial discharges without suitable controls or water treatment procedures in places can
pollute water systems with heavy metal ions. These non-degradable and highly toxic chemical
entities such as Cd2+ and Pb2+ ions and their dissolution in water create a serious threat to the
food chain. Industrial by-products and low-cost agricultural material could be a source of to
synthesise eco-friendly adsorbents to remove heavy metals from water. Chitosan and inulin
are biopolymers, which can be explored for their potential to remove heavy metal ions from
water. The chemical composition and chelation properties of chitosan and inulin has been
reported in literature which make them a promising material to apply in water treatment
systems for the removal of heavy metal ions.
In the present study, chitosan, and inulin composite (with other minerals) was considered as a
low-cost adsorbent and was synthesized by simple chemical precipitation methods and
analysed for its role in heavy metal (Pb2+ and Cd2+) removal from synthetic water. The other
material that the chitosan and inulin were coprecipitated with included hydroxyapatite (HAp),
which is an inorganic mineral and extensively been used as an effective material to remove
metal ions. The characterization of the synthesised composite (CH/HAp/Inulin) was done by
using scanning electron microscopy (SEM), Fourier transform infrared (FTIR) and powder Xray diffraction (p-XRD). In this study, the effect of different parameters such as adsorbent dose,
metal ion concentration, pH, and contact time on Pb2+ and Cd2+ removal was measured via a
series of batch experiments. Initial metal ion concentrations of 5-50 ppm and initial pH values
in solution ranging from 4.5 to 5.0 were used. In general, the adsorption behaviour was found
to be of the Langmuir type adsorption and the adsorption kinetics to be pseudo second order in
agreement with earlier work conducted by other researchers. The experimental results have
shown that the chitosan/HAp/Inulin composite performed favourably with removal efficiencies
for Pb2+ and Cd2+ ion exceeding 80%.
Keywords: insulin, heavy metals, mineral, adsorbents
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Development of Bi2O3-ZnO heterostructure for enhanced photodegradation of
rhodamine B and reactive yellow dyes
Muhammad Saeed1, Misbah Yasin1, Majid Muneer1, Muhammad Usman1, Atta ul Haq1,
Mariam Sadia1, Muhammad Altaf1
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Abstract
Semiconductor based photocatalysis is one of the effective techniques of AOPs for
environmental remediation. In present work, the development of an efficient photocatalyst
formed by coupling of p-type Bi2O3 and n-type ZnO is reported. The Bi2O3-ZnO
heterostructures with 5, 10 and 15% Bi2O3 were synthesized by co-precipitation method. The
prepared heterostructures were characterized by various advanced techniques including XRD,
XPS, UV-Visible spectroscopy, FTIR, SEM and surface area measurement. The prepared ZnO
and Bi2O3-ZnO heterostructures were tested as photocatalysts for photodegradation of dyes
using mixed solution of rhodamine B and reactive yellow dyes. The 5% Bi2O3-ZnO
heterostructure was found as most efficient photocatalyst with 93 and 91% photodegradation
of rhodamine B and reactive yellow dyes, respectively. It was found that incorporation of 5%
Bi2O3 with ZnO enhanced the photocatalytic activity about 15 times towards photodegradation
of dyes.
Keywords: Rhodamine B, Reactive yellow, Heterostructure, Bi2O3-ZnO, LangmuirHinshelwood

Department of Environmental Sciences, COMSATS University Islamabad, Vehari Campus
153

International Conference on
Recent Trends in Environmental Sustainability
ESCON22/NMsB/26

Silver and aluminum doped magnetic nanoparticles: new fascinating materials for
electrocatalytic H evolution and photochemical degradation of organic dyes
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Abstract
We have synthesized two novel bi-metallic Ag-Fe (SF) and Al-Fe (AF) nanoparticles (NPs) by
co precipitation method. Mild and low cost synthesis method has led to the formation of superpara magnets, exhibiting H2 evolution and photocatalytic degradation under solar light
irradiations. Advanced characterization techniques such as XRD, FTIR, TGA, DRS, BET,
Zetasizer, XPS, and SEM were utilized in order to investigate the microstructure and
morphology of as synthesized NPs. Average crystallite size calculated was ~23.88 nm (SFNPs) and 24.41 nm (AF-NPs) via XRD measurement whereas, SEM indicated the size ranged
from (45–83) nm. Super paramagnetic behaviour with saturation magnetization (Ms) of 128
and 52 emu/g was confirmed for SF and AF-NPs respectively. SF and AF-NPs showed a better
H-Evolution (HE) ability in presence of ethanol and methanol as sacrificial agent as compared
to pure samples. The synthesized NPs efficiently degraded MB and MG dye with satisfactory
yield product. The synthesized NPs were found cost effective, ecofriendly and catalytically
active in aqueous medium. The SF and AF-NPs showed 71, 83% and 92, 86% photocatalytic
degradation for MB and MG dyes under solar light irradiation. The better performance with
low cost synthesis and trivial toxicity ensured the importance of SF and AF NPs in various
practical applications at industrial level. These findings could open a gateway to various similar
studies for other heterogeneous NPs prepared through the same simple and easy synthesis route
with advanced applications.

Keywords: Bi-metallic nanoparticles, H-evolution, Dyes degradation
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Effect of Zno nanoparticles synthesized using bacillus thuringiensis on demographic
parameters of Musca domestica
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Abstract
Intensive use of broad-spectrum insecticides can have deleterious effects on insects and the
environment. The use of nanoparticles synthesized from microbes has recently gained
importance as a safe alternative to conventional insecticides. Recently, zinc oxide (ZnO)
nanoparticles synthesized using Bacillus thuringiensis have shown insecticidal potential;
however, in addition to its acute toxicity, it is necessary to determine possible sublethal effects
at the organismal level to understand the toxicity of a new insecticide. Bt-derived enzymes such
as nitrate reductase and other biomolecules play a vital role in the reduction of metal ions to
metal nanoparticles. Here, we assessed the acute toxicity and sublethal effects of ZnO
nanoparticles produced in the culture supernatant of B. thuringiensis ser. israelensis (Bti) as a
reducing agent on the biological traits of Musca domestica. Concentration–response larval
bioassays using different concentrations of ZnO-Bti-supernatant nanoparticles revealed LC10,
LC20, LC50 and LC90 values of 4.17, 6.11, 12.73 and 38.90 μg g−1 of larval diet, respectively.
Exposure of M. domestica larvae to two concentrations (LC10 and LC20) resulted in a
lengthened developmental time (egg to adult) and preoviposition period, and reduced
fecundity, survival, longevity and oviposition period. Furthermore, population parameters
including net reproductive rate, mean generation time, age-specific survival rate, fecundity, life
expectancy and reproductive values, analyzed following age-stage and two-sex life table
theory, were significantly decreased after exposure to these concentrations of ZnO-Btisupernatant nanoparticles compared with the control. ZnO-Bti-supernatant nanoparticles were
shown to be toxic to M. domestica. Exposure of M. domestica to low concentrations of ZnOBti-supernatant nanoparticles resulted in negative transgenerational effects on progeny
production in this fly.
Keywords: insecticides, Bacillus thuringiensis.
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Comparative efficacy of biogenic iron oxide and copper nanoparticles on growth and
antioxidant system of chickpea (Cicer arietinum L.)
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Abstract
Chickpea (Cicer arietinum L.) is important legume crop after soybean and peas and about 15
% of the World’s total pulses production belongs to this crop. It also considered as alternate of
meat in many countries due to high protein content. Global climate change is a severe threat to
chickpea crop production in Pakistan and all over the globe. It inflicts severe decrease in crop
production and yield. The present study was focused on the impact of biogenic Iron and Copper
nanoparticles on growth and antioxidant parameters of the Chickpea crop. This study was
conducted in pots and 5 kg soil capacity pots were used. Nanoparticles were applied through
foliar application. Five different levels of Iron oxide and Copper nanoparticles (0, 25, 50, 75
and 100 ppm) were applied. Physical growth parameters (root length, shoot length, shoot
weight and root weight) were studied. Physiological parameters (chlorophyl content,
carotenoids, phenolics) and antioxidants parameters (H2O2, SOD, POD, CAT, MDA) were also
determined. Results showed that Iron oxide nanoparticles have increased the growth and
physiochemical parameters up to 100ppm concentration of iron oxide nanoparticles. Oxidative
stress parameters decreased with the increasing concentration of iron oxide nanoparticles.
Copper nanoparticles also improved all the parameters as compared to control till 75 ppm
concentration but after that concentration it caused toxicity and decreased physical growth
parameters and physiochemical parameters. We can conclude that foliar application of biogenic
iron nanoparticles has more positive impact on growth and antioxidant parameters of chickpea
crop as compared to biogenic copper nanoparticles.
Keywords: Chickpea, Antioxidant system, Iron oxide nanoparticles, Copper
nanoparticles
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Efficient removal of acid blue dye from contaminated water by copper nanocomposite
with Ricinus communis biochar
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Abstract
Water contamination by pollutants is a great concern for the environment across the globe.
Dyes are one of the main pollutants contributing to water pollution, which are coloring
substances used to color industrial products, e.g., textile, rubber, cosmetics, and plastic. Dyes
exhibit toxicity to humans, aquatic organisms, and the environment. In this study, Ricinous
communis biochar (RCB) modified with copper oxide nanocomposite (RCB/CuONPs) was
used to remove the Acid blue dye (AB) from contaminated water. Batch scale adsorption
experiment with RCB, RCB/CuONPs were carried out for the removal of AB dye. The impact
of dye concentration, dose of the adsorbent, solution pH, time, ionic strength, and temperature
were determined to remove dyes from water. The experimental data were simulated with
kinetic (Pseudo first order and Pseudo second order) and equilibrium (Langmuir and
Freundlich) adsorption models. Results revealed that the nanocomposite (RCB/CuONPs)
showed higher AB adsorption (192.5 mg/g) than RCB (94 mg/g) from contaminated water.
Maximum adsorption of AB onto RCB and RCB/CuONPs during first 60 min followed by
slight increase in AB removal after this time till 180 min. The presence of salt (auxiliary)
showed 9.2% and 12.9% higher removal of AB as compared with no salt by RCB/CuONPs and
RCB, respectively at 100 mg/L AB concentration. Based on these results, it is recommended
to use nanocomposites of biochar for the removal of dyes from contaminated water.
Keywords: acid blue dye, Ricinus communis, pollutant
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Effective sequestration of acid orange-7 Dye from water using ZnO/Ricinus communis
biochar nanocomposite
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Abstract
Water is very important to maintaining life on earth. Lower water quality and assets due to
increase in industrialization, overpopulation, and overexploitation. It is dire need to treat the
effluents with cost effective and environment friendly adsorbents to meet water requirements.
In this research, Ricinus communis biochar (RCB) and their nanocomposites with zinc oxide
(RCB/ZnO) were used for batch scale removal of Acid Orange 7 dye (AO7). The effects of
adsorbent dose (1 - 4g/L), initial concentration (25 - 500 mg/L) of the dyes, pH (2 - 8), and
contact time (15 - 180 min) was evaluated and compared on the adsorption potential of these
adsorbents. The results show that the removal of AO7 by using RCB was 90-70%when the IC
was changed from 25-200mg/L. While the removal of AO7 by using RCB/ZnONPs was 9989%. Comparison with other previous studies shows that the proposed materials are more
efficient with greater adsorption capacity. It is suggested that the composites of nanoparticles
should be used for the remediation of AO7 at industrial level.
Keywords: sequestration, effluent, adsorption
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Synthesis of titania/reduced graphene oxide (TiO2/rGO) nanocomposites for the
photocatalytic degradation of brilliant green in aqueous media: synergistic role of
peroxymonosulfate
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Abstract
The discharge of various types of dyes into water body is one of the key factors responsible for
water pollution. Advance oxidation processes (AOPs) that involves the production of highly
reactive radical species (OH• and SO4•−) are considered as an effective technique responsible
for wastewater treatment especially, dye contaminated wastewater. In the current study we
have synthesized different weight percent (0.5, 1, 2 and 3 %) titania/reduced graphene oxide
(TiO2/rGO) nanocomposite material using hydrothermal method. The as-synthesized
TiO2/rGO nanocomposite was characterized by various spectroscopic techniques (XRD, TGA,
SEM, EDX, TEM, FTIR, UV-Drs and PL) that shows high crystallinity, small crystallite size
(18.4 nm), high thermal stability and low band gape energy (Eg) of as-synthesized TiO2/rGO
nanocomposite material.The efficiency of as-synthesized TiO2/rGO nanocomposites were
determined in terms of brilliant green (BG) degradation in aqueous media under UV light
illuminations. The results revealed that 2 % TiO2/rGO (TrG2) showed high efficiency for BG
degradation under UV irradiations with the rate constant of 0.023 min−1 i.e., more than 90 %
degradation occurred in 60 mints. The rate of BG degradation was further improved by the
incorporation of peroxymonosulphate (PMS) in BG contaminated wastewater i.e., 99 %
degradation of BG was observed in 60 mints with the rate constant of 0.0438 min−1.
Furthermore, the degradation of BG was also examined in various media (neutral, acidic and
basic). The results revealed that by increasing pH of the medium the rate of BG degradation
increases significantly. Moreover, the photocatalytic degradation of BG followed the pseudofirst-order kinetics. The radical scavenging experiments revealed that OH• and SO4•− are the
dominant species involved in the photocatalytic degradation of BG under UV irradiations.
Besides, the degradation products (DPs) of BG, their pathway and mechanism of degradation
is proposed accordingly.
Keywords: AOPs (Advanced Oxidation Processes), Wastewater treatment, Heterogeneous
Photocatalysis, Titania/reduced Graphene Oxide (TiO2/rGO), Peroxymonosulfate (PMS).
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Use of immobilized biogenic zinc oxide nanoparticles synthesized from Bacillus
marisflavi TEZ7 for methylene blue degradation and textile effluent treatment
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Abstract
Industrial wastewater especially from textile industries carries large amount of unwanted
chemical and hazardous/carcinogenic dyes affecting the nutritional, physico-chemical and
biological properties of agricultural lands due to directly released without any proper treatment.
Recently, zinc oxide nanoparticles (ZnO NPs) have received much consideration for the
photocatalytic degradation of dyes and treatment of water pollutants due to their distinctive
physico-chemical and environment friendly properties. In current study, the biosynthesis of
ZnO NPs from Bacillus marisflavi TEZ7, immobilization on calcium alginate (Ca-Alg) beads
and their photocatalytic potential for the degradation of methylene blue (MB) and treatment of
industrial wastewater samples has been investigated. Various material characterization
techniques like X- rays analysis, scanning electron microscopy (SEM), transmission electron
microscopy (TEM), Fourier transformed imaging resonance (FTIR) revealed the biosynthesis
of stable spherical shape ZnO NPs with size ranging from 10.29-26.89 nm. FTIR spectral
analysis indicated the existence of coating protein required for the nanoparticles stabilization.
Biogenic ZnO NPs at varying concentrations (0, 1.0, 1.5 and 2.0 mg/ml water) showed
significant photocatalytic ability at different concentrations (50, 75 and 100 mg/l water) of MB
dye. MB dye degradation analysis by immobilized ZnO NPs at maximum 2 mg/ml
concentration of NPs showed the decolorization difference at different dye concentration 50,
75 and 100 mg/l of MB up to 88.3%, 86.01% and 82.02% respectively under 5 h solar
irradiation. The samples of textile effluents subjected to treatment using biogenic ZnO NPs
exhibited notable reduction in electrical conductivity (EC), pH, total suspended solids (TSS),
turbidity, chemical oxygen demand (COD) and hardness in contrast to non-treated samples
after 5 h solar exposure. Thus, the significant decolorization of MB dye and industrial effluent
treatment using immobilized biogenic ZnO NPs is expected to be cost efficient and more
ecofriendly process in wide range industrial wastewater treatment.
Keywords: Biogenic nanoparticles, Immobilization, Nano-biotechnology Methylene blue,
Photocatalysis, Wastewater, Zinc oxide nanoparticles.
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Investigating solar TiO2 photocatalysis for water treatment and environmental
applications
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Abstract
Organochlorine pollutants (OCPs) are highly toxic, more persistent, and ubiquitous
contaminants in the environment. Degradation of a model OCP, Lindane in water, by simulated
solar light-activated TiO2 (SSLA-TiO2) photocatalysis was investigated. Film types of TiO2
photocatalyst were prepared by a dip-coating method. The physical properties of the films were
investigated using X-ray diffraction, transmission electron microscopy, and scanning electron
microscopy. SSLA-TiO2 photocatalysis led to lindane removal of 23% in 6 h, corresponding
to an observed rate constant (kobs) 0.042 h−1. The SSLA-TiO2 photocatalysis efficiency was
greatly enhanced by adding hydrogen peroxide (H2O2), persulfate (S2O82−) or both combined,
corresponding to 64, 89 and 99% lindane removal in the presence of 200 µM of H2O2, S2O82−
or equimolar H2O2-S2O82−, respectively. The hydroxyl and sulfate radicals mainly participated
in lindane degradation, proven by results of radical scavenger study. Degradation efficiency
decreased to 61, 35, 50, 70, 88 and 91% in 6 h, in the presence of 1.0 mg L−1 humic acid (HA)
or 1 mM CO32−, HCO3−, NO3−, SO42− and Cl−, respectively. The SSLA-TiO2/S2O82−/H2O2
photocatalysis is very effective AOP for elimination of a persistent OCP, lindane from water
environment.
Keywords: Lindane; Solar light TiO2 photocatalysis; S2O82−/H2O2; Natural water
constituents; Water treatment
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Abstract
For environmental safety, wastewater containing dyes should be well treated earlier than
releasing into the water bodies. For this solution, quinoa biochar (QBC), QBC with cerium
oxide (QBC/CeNPs and QBC with copper oxide (QBC/CuONPs) used as economical and ecofriendly adsorbents to remove acid blue and acid orange dyes from water at batch scale. In this
research, quinoa biochar (QBC), QBC with cerium oxide (QBC/CeNPs and QBC with copper
oxide (QBC/CuONPs) were used for batch scale removal of acid blue and acid orange dye (AB
and AO). The effects of adsorbent dose (1 - 4g/L), initial concentration (25 - 200 mg/L) of the
dyes, pH (4 - 10), and contact time (15 - 180 min) was evaluated and compared on the
adsorption potential of these adsorbents. When IC was changed from 25-200mg/L, the removal
of AB was 51-96%, 22-82% and 70-97% using QBC, QBC/CeONPs and QBC/CuONPs. And
the removal of AO was 99.6-68.5% by using QBC, QBC/CeONPs and QBC/CuONPs.)
Moreover, the experimental data was validated with kinetic and equilibrium models. Langmuir
model was best suited for equilibrium study, while pseudo 2nd order was best suited for the
kinetic study for AO dye and AB dye.
Keywords: QBC (Quinoa Biochar), Acid blue dye (AB), Acid orange dye (AO), CuONPs
(copper oxide nanoparticles), CeONPs (Cerium oxide nanoparticles)
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Abstract
Mercapto- and amino-functionalized magnetic nanoparticles, Fe3O4@SiO2@MPTMS
(SMNPs-MPTMS) and Fe3O4@SiO2@APTES (SMNPs-APTES), have been applied as
magnetic solid-phase extraction (MSPE) sorbents to directly extract arsenite (As(III)) and
arsenate (As(V)) respectively, followed by inductively coupled plasma-mass spectrometry
(ICP-MS) detection. Various MSPE parameters were optimized including dose of magnetic
adsorbent, pH of sample solution, loading and elution conditions of analytes, adsorption
capacity and reusability of SMNPs-MPTMS and SMNPs-APTES for As(III) and As(V)
respectively. Under the optimized MSPE conditions, this combined scheme possesses excellent
selectivity and strong anti-interference ability without any oxidation or reduction prior to
capture of these two species. It is found that with a 25-fold enrichment factor, the limits of
detection of As(III) and As(V) were 23.5 and 10.5 ng L-1, respectively. To verify the reliability
of the proposed protocol, a certified reference material of environmental water was analyzed,
and the results for inorganic arsenic species were in close agreement with the certified values.
The applicability of the combination strategy for speciation analysis of inorganic arsenic was
evaluated in spiked tap, river, lake and rain water samples. Good recoveries of 89%-96% and
90%-102% were achieved for As(III) and As(V), respectively, with the relative standard
deviation ranges of 3.2%-8.0% and 2.5%-7.6%. Through the characterization of functionalized
magnetic nanoparticles and the optimization of MSPE experiment, it is confirmed that the
existence of mercapto and amino groups on SMNPs-MPTMS and SMNPs-APTES sorbents
are responsible for the extraction of As(III) and As(V), respectively, via coordination and
electrostatic interactions.
Keywords: arsenic, nanoparticles
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Electrochemical determination of some environmentally important anions using
modified and unmodified multiwalled carbon nanotubes paste electrodes
Abdul Niaz*1, Sania Bibi1, Muhammad Iqbal Zaman1
1

Department of chemistry, University of Science & Technology, Bannu, Khyberpukhtunkhwa

Correspondence: niazchemist2k6@yahoo.com
Abstract
The determination of anions such as sulphide and nitrite are essential for environmental
significance. For this purpose, a sensitive and simple cyclic voltammetric (CV) assay using
multiwalled carbon nanotubes paste electrode (MWCNTPE) has been proposed for the direct
detection of sulphide. Sulphide exhibited a distinct oxidation peak at about 0.56V in NaCl as a
suitable supporting electrolyte. The oxidation peak current values were found to increase in a
linear way as the concentration of sulphide increased in the range from 1×10-7 to 3×10-5 M (R2
= 0.9985). The detection limit was 4×10-8 M. The proposed method exhibited high selectivity
towards the oxidation of sulphide than other competing anions. A CV method has also been
developed for the determination of nitrite by using a MWCNTPE modified with chitosanfunctionalized silver nanoparticles. By combining the advantages of chitosan, AgNPs and
MWCNT, the assay exhibited a remarkable improvement in the cyclic voltammetric response
towards the oxidation of nitrite. The oxidation peak current increased linearly in the range
from100 nM to 50 μM for nitrite concentration and the detection limit was found to be 30 nM.
Keywords: multiwalled carbon nanotubes, sulphide, cyclic voltammetric
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Abstract
Soil salinity disrupts the physiological and biochemical processes of crop plants and ultimately
leads to compromising future food security. Lens culinaris, is an edible legume and essential
food crop which is being drastically affected by salt stress. Objective of this study was to
investigate the exogenously applied zinc sulfide nanoparticles (nZnS at 0.5 and 1%) on growth,
physiological, biochemical and yield-related attributes of lentil under 50 mM (moderate
salinity) and 100 mM NaCl stress (severe salinity). Salinity stress severely inhibited the lentil
plant growth and yield by decreasing the number of branches, pods, seeds, seed yield and
biomass per plant and, significantly reduced the water content, total protein and photosynthetic
pigments. Salt stress further induced osmotic and oxidative damage, as indicated by higher
proline content, electrolyte leakage, hydrogen peroxide and malonaldehyde (MDA) contents,
by interrupting the activities of antioxidant enzymes and enhancing the accumulation of toxic
levels of Na+. However, Plants supplemented with nZnS alleviated the salt-induced osmotic
and oxidative damage in lentil by, maintaining ion homeostasis, reducing Na+ accumulation
and increasing the activities of antioxidant enzymes (CAT, APX, SOD, PPO and POD). The
same treatment improved lentil growth, yield, photosynthetic pigment and protein contents,
indicating an mitigative role of nZnS in lentil seedlings grown under salt stress. Thus, the
exogenous application of nZnS could be developed as a useful strategy for improving the
performance of lentil plants in salinity-prone environments.
Keywords: salt stress, ROS, osmotic stress, antioxidant defense system, ion homeostasis
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Khalida Naseem*1
1Department of Chemistry, Faculty of Sciences, University of Central Punjab, Lahore,
Pakistan
Correspondence: khalidanaseem1@gmail.com
Abstract
Industrial effluents consist of toxic dyes and nitroaromatic compounds that are harmful to
environment and cause water pollution. Therefore, degradation/removal of such toxic
pollutants from water bodies is need of time Here, Ag-NPs loaded polystyrene-poly(Nisopropyl methacrylamide-acrylic acid) [Ag-PSt-P(NIPMAM)] core@shell gel particles were
synthesized by emulsion polymerization method. Prepared composite particles were used as
catalyst to increase the rate of degradation of toxic dyes such as Rhodamine B (RhB),
Methylene blue (Mb) and Congo red (CR) in presence of sodium borohydride (NaBH4) used
as reducing agent. Controlled reactions were also performed to confirm the high activity of
catalyst. Pseudo first order kinetic model was adopted to investigate the apparent rate constant
for degradation of toxic dyes. It was concluded that composite nano-catalyst induced the
increase in rate of reduction reactions and made the reaction to complete in feasible time. It
was also observed that reported catalyst even maintained its activity for degradation of multiple
toxic dyes. Results proved that degradation of dyes followed Langmuir Hinshallwood
mechanism. Dye degradation was also done by varying the amount of catalyst, NaBH4 and
toxic dye to optimize the activity of catalyst.
Keywords: Microgels, Nanoparticles, Dyes, Degradation

Figure 1. Diagrammatic representation for the preparation of core@shell hybrid microgel
particles and their use as catalyst for the degradation of toxic dyes.
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Oxidative removal of methyl orange dye by using UV-C/H2O2 and UV-C/Tio2
Marryam Qamar1, Dr Muhammad Zakir Ali1*
1Department of Environmental Sciences, COMSATS University Islamabad, VehariCampus, 61100 Pakistan
Correspondence: Zakirali@cuivehari.edu.pk
Abstract
Water pollution is one of the modern world's major issues. One of the most significant sources
of water pollution is textile dyeing waste water. Water contamination with dye is a problem of
high concern for the environment and human health. It is estimated that up to 50% of annual
dye production ends up in the environment, either directly as wastewater effluent or through
loss during the dying process. Non-biodegradable methyl orange can cause a slew of
environmental issues by releasing toxic and carcinogenic compounds .It is need of the time to
treat the effluents with cost effective and environment friendly techniques to meet water
requirements. The purpose of this study was to understand how azo dyes effects the humans
and environment .The purpose of my study/research was reduce the toxic effects, especially
carcinogenic and mutagenic effects of Azo dyes. .Focused to develop efficient and cost
effective treatment for Dyes contaminated water. In this research, UV-C/H2O2 and UVC/Tio2 were used for removal of Methyl Orange dye (MO). The effects of dose (200 mg/L –
1000 mg/L), initial concentration (10 mg/L - 40 mg/L) of the dyes, pH (2 - 8), and contact time
(10- 120 min) was evaluated. This study demonstrated that the maximum removal of MO was
82%, 82%, 78% and 80% at concentration (40 mg/L), dose (1000 mg/L), pH (4) and time
(80ppm=120 minutes). The minimum removal of MO was 22%, 20%, 1-2% and approximately
20% at concentration (10 mg/L), dose (200 mg/L), pH (8) and time (10ppm=10 min) by using
UV-C/H2O2, and UV-C/TiO2. Comparison with other previous studies shows that the
proposed materials and methodology are more efficient with greater removal capacity. It is
suggested that this method should be used for the removal of MO at industrial level because it
has several advantages like it is ecofriendly, environmental protection, the complete
degradation of pollutants and so no secondary pollutants.
Keywords: Pollutant, Methyl orange, carcinogenic and mutagenic, Azo Dyes
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Removal of amoxicillin from aqueous media by green synthesized Iron nanoparticles
using grapefruit
Maria Ashfaq1, Waqar-Un-Nisa1, Talat Ara2
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Islamabad, Pakistan
2Department of Environmental Sciences, International Islamic University Islamabad,
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Abstract
Contamination of water due to release of antibiotics which are non-biodegradable in nature
from pharmaceuticals is the emerging problem. Antibiotics in wastewater are of particular
concern and pose a serious threat not only to humans but also to the environment. This study
aimed to synthesize Iron nanoparticles from grapefruit for the removal of amoxicillin antibiotic
(AMOX). Different characterization techniques like FTIR, SEM, XRD were used to analyse
structural details such as morphology, particle size, shape and functional groups of iron
nanoparticles (FeNPs). Different experimental conditions were applied such as dosage of NPs,
concentrations of antibiotic, temperature and contact time to determine the removal efficiency
of FeNPs. Results indicated that green synthesized FeNPs are highly effective for the removal
of amoxicillin from wastewater. It is indicated that NPs dosage of 10mg/100ml shows best
removal efficiency and 50ppm concentration of antibiotic showed maximum adsorption.
Temperature of 35 °C was found optimal for maximum removal of antibiotic by FeNPs. This
research proves that green synthesized FeNPs are good adsorbent for the amoxicillin from
pharmaceutical waste water.
Keywords: green synthesis, Amoxicillin, grape fruit, iron nanoparticles

Department of Environmental Sciences, COMSATS University Islamabad, Vehari Campus
168

International Conference on
Recent Trends in Environmental Sustainability
ESCON22/NMsB/41

Simultaneous removal of hexavalent chromium and azo-dyes by a metal tolerant
bacterial strain isolated from tannery wastewater
Sabir Hussain1,*, Tanvir Shahzad1, Faisal Mahmood1
1Department of Environmental Sciences & Engineering, Government College University
Faisalabad; 3
Correspondence: sabirghani@gmail.com
Abstract
The present study was conducted to isolate and characterize a bacterial strain having the
capability to simultaneously remove hexavalent chromium [Cr(VI)] and different azo-dyes.
The strain was isolated from the tannery effluents collected from Kasur. Initially various
bacterial isolates were isolated from the tannery effluents through enrichment culture technique
and screened for removal of Cr(VI) as well as different azo dyes. On the basis of this screening,
the most efficient bacterial strain KH6 was selected for for further studies. The strain KH6
showed a good potential (> 90%) for simultaneous removal of different azo-dyes (viz. reactive
black 5, reactive red 20 and reactive yellow2) and Cr(VI) in the mineral salt medium. This
strain showed a good potential to tolerate the presence of different metals in the medium. This
strain also conducted a good simultaneous removal of azo dyes and Cr(VI) in the presence of
fairly high concentrations of NaCl salt as well as at various pH values in the mineral salt
medium. Hence, this strain might serve as a potential candidate for simultaneous removal of
dyes and Cr(VI) in the tannery effluents which are often loaded with high levels of NaCl and
different metals.
Keywords: Bacteria; Hexavalent Chromium; Azo-dyes; Simultaneous removal
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Role of silica nanoparticles and chitosan on storage life of kinnow fruits
Umaima Rasheed*1, Hafiz Faiq Bakhat1, Muhammad Shafique Khalid1, Ghulam Mustafa
Shah1, Faiz Rabbani1
Department of Environmental Sciences, COMSATS University Islamabad Vehari Campus
Correspondence: manorasheed67@gmail.com
Abstract
Silicon is non-essential beneficial element for the plant especially facing biotic and abiotic
stresses. Among the citrus fruits, Kinnow (Citrus reticulata cv. Kinnow Blanco) is preferred
and widely used due to its high juice contents and nutritious value. The fruits cannot be stored
for longer time due to its short storage life. Various methods involving low temperature and
coatings has been employed to extend the fruit shelf life. Coating of silica nanoparticles (SiO2NPs) on the peel surface of fresh fruits acts as barrier to oxygen, water and other gases that
may increase the shelf life of fruits. In this study SiO2-NPs were prepared and used with and
without bio-polymers (chitosan) as a coating material to extend the shelf life and quality of
Kinnow fruit. The prepared NPs were characterized using XRD and SEM. Harvested fruits
were treated with SiO2-NPs and Chitosan- SiO2-NPs and stored at 5±1 oC for 45 days and
were analyzed for various physical (fruit color, smoothness and blemished area) and
biochemical (total soluble solids, citric acid, ascorbic acid and phenolic contents)
characteristics. There was non-significant difference between all treatments while significant
difference was observed with the storage time (removals) after 15, 30 and 45 days of storage.
The obtained data was preceded for graphical and tabulated representation using MS-Excel and
statistical analysis was performed using ANOVA. Results showed that Silica-NPs has
beneficial effect on shelf life of Kinnow fruits and maintain its external and internal parameters
as compared to Silica-NPs + Chitosan, because chitosan did not show any effect due to waxy
layer.
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Comparative electrochemical abatement of Sulfasalazine using active/non-active anode
system: Process kinetics and energy consumption
Sajjad Hussain1*, Saqib Mujtaba1, Hammad Khan1, Javaid Rabbani Khan1, Saima Gul2
1Faculty of Materials and Chemical Engineering, GIK Institute of Engineering Sciences and
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Abstract
Every year, about 23,000 tons of antibiotics are used for a variety of reasons and resulting in
large quantities of antibiotics entering the aquatic environment that haven't been digested in
the living body. The wastewater containing these antibiotics are treated using physical
techniques, chemical oxidation includes, and advanced oxidation processes (AOP). The
electrochemical oxidation technologies present an alternate solution to decontaminate
wastewater containing these pharmaceuticals because electrons are a versatile, efficient, costeffective, easy-to-automate, and clean reagent. This study involves the use of electrochemical
oxidation processes to remove antibiotic Sulfasalazine from aqueous solution using “Niobium
supported boron doped diamond anode (Nb /BDD)”and “DSA (Ti/RuO0.3TiO0.7O2)”. The
influence of different operational parameters such as supporting electrolyte, electrolyte
concentration, applied current density, pH and of initial concentration of SSZ were investigated
in both electrochemical systems. The optimum operating parameters were found for the
electrochemical degradation of SSZ in aqueous solution. The optimum operating conditions
for SSZ removal using DSA electrode were current density 20mA/cm2,pH 3, electrolyte
concentration 0.15M of NaNO3 and Na2SO4 and 0.07 M of NaCl but in case of BDD anode
the optimum conditions were current density 20mA/Cm2, pH 7 and electrolyte concentration
0.15M of NaNO3 and NaCl and 0.1M of Na2SO4 for 60 min of electrolysis at constant SSZ
concentration of 100 ppm. Moreover, both the electrodes were also compared on the basis of
degradation efficiency and operating parameters, and it was concluded that BDD showed
greater performance than DSA. The kinetic study was also studied for the degradation process,
and it was noted that pseudo first order kinetics was followed by the degradation process using
both electrodes.
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Tackling arsenic hazard through sustainable technologies for ecosystem restoration
Nabeel Khan Niazi1,*, Irshad Bibi1, Muhammad Shahid2
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Abstract
Geogenic arsenic (As) contamination of groundwater in South and Southeast Asian countries
including Pakistan has become the environmental and public health issue due to its highly toxic
effects. Several groundwater wells were tested to evaluate As contamination level, species and
hydrogeochemical behaviour of As in aquifers along various flood plain of Pakistan. Results
revealed that 68% of the wells contained As concentration above the World Health
Organization safe limit for As in drinking water (WHO; 10 µg L−1), and 38% wells exceeded
the Pakistan EPA’s quality standard (50 µg L−1). Arsenic content of wells at shallow depths
(9–35 m) was below the WHO limit, indicating a safe zone for pumping of drinking water.
Hydrogeochemistry of the aquifers was saline with dominance of Na-SO4 and Na-Ca-HCO3
type water, low Fe content and alkaline pH. Various biochars and natural or modified
biosorbents were evaluated for filtration of As from drinking water. We found that water melon
rind-based filtration media, after mild modification, was the most potent product to remove As
from drinking water of Punjab in Pakistan.
Keywords: Groundwater contamination; Health risk, Toxicity; Speciation
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Techno-economical optimization of RB 19 dye removal by electro-Fenton processes
using carbon-felt cathode and DSA-O2 (Ti/ IrO2–Ta2O5) anode
Hammad Khan1*, Muhammad Amad Ud Din1, Sajjad Hussain1, Javaid Rabbani Khan1,
Saima Gul2
1Faculty of Materials and Chemical Engineering, GIK Institute of Engineering Sciences and
Technology, Topi, Swabi, KP
2Department of Chemistry, Islamia College Peshawar, Post Box 25120, Pakistan
Correspondence: hammad@giki.edu.pk
Abstract
Textile effluents comprises complex organic pollutants, synthetic dyes, and other toxic
chemicals and such untreated discharge into the water bodies, originate severe problems in
environment and human health. The conventional processes are deficient for complete removal
of such persistent pollutants, therefore utilizing the advance oxidation processes such as
Electro-Fenton (EF) might be helpful in reducing, removing, and transforming of such
persistent pollutants. In the EF system, the electrode combination (DSA-O2 (Ti/IrO2-Ta2O5)
anode and carbon felt cathode) were employed to degrade the model dye RB-19. The
determination of appropriate condition using conventional one factor at a time (OFAT)
optimization process is uneconomic and inoperative due to having large experimental runs and
lack of precision. This study exploits the statistical and AI based methods for multivariate
analysis of various factors on the cost-effective degradation performance of RB-19. Response
surface methodology (RSM) and Artificial Neural Network (ANN) combined with genetic
algorithm (GA) were employed to model the relationship between four predictors comprising
voltage, initial electrolyte concentration, initial FeSO4 concentration and treatment time and
the two responses (i.e., RB-19 degradation efficiency and energy consumption) in the given
design space. The maximized degradation efficacy at least energy consumption was seen when
voltage, initial electrolyte concentration, initial FeSO4 concentration and treatment time were
maintained at 5.77v, 10.75 mM, 0.41mM and 34.45 min, respectively, for 87.15 % @ 0.458
Wh. Sensitivity analysis showed RB-19 degradation performance is strongly dependent on
reaction time, while the order of significance on RB-19 degradation was found to time>
electrolyte>FeSO4>voltage. This work validates the employing of such combination of
electrodes in EF process for the wastewater decolorization at least energy consumption and
also spell out the probability of optimizing and predicting the decontamination process utilizing
the RSM & ANN approach.
Keywords: dye; wastewater; degradation; decontamination
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Batch scale removal of ibuprofen (IBP) from contaminated aqueous system using cotton
shells biochar coupled with copper and magnesium oxide nanoparticles
Mazhar Saleem1*, Muhammad Mohsin Iqbal, Dr. Muhammad Imran1
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Abstract
Direct disposal of industrial effluents into surface water bodies adversely affects the quality of
water. These effluents contain pharmaceutical compounds like Ibuprofen (IBP), which are very
toxic for humans and animals. Therefore, the present study aims to evaluate the batch scale
potential of Cotton Shells biosorbent (CSB), Cotton Shells biochar (CSBC) and its composites
with copper oxide nanoparticles (CSBC/CuONPs) and Magnesium oxide nanoparticles
(CSBC/MgONPs) to remove IBP from aqueous systems. In this study different process
parameters were evaluated such as impact of initial concentration (10-100 mg/L), impact of
dose (1-4 g/L), impact of pH (2-10), temperature (30- 50 0C) and time (0-180 minutes).
Kinetics and equilibrium models were used to simulate the experimental results. It was
observed that the removal of IBP was changed from 52.63- 32.98%, 61.40-47.02%, 74.5654.91%, and 87.72-70.70% by using CSB, CSBC, CSBC/MgO, and CSBC/CuO respectively,
when the initial concentration of IBP was changed from 10-100 mg/L and all other parameters
were kept constant. Moreover, the removal was increased significantly with increasing contact
time. In kinetics, Pseudo first order was most suited with 0.99 correlation coefficient while in
equilibrium, Freundlich model was suited. The order of removal was
CSBC/CuO>CSBC/MgO>CSBC>CSB. In this study it was noticed that the nano composited
are more promising than simple adsorbents and these can be used for broad scale removal of
IBP from contaminated water.
Keywords: Ibuprofen; removal; copper
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Edible coating based on nano-emulsion maintains quality and storability of harvested
mango fruits
Abdul Manan Abbas, Shaghef Ejaz*, Muhammad Akbar Anjum¬, Sajid Ali, Sajjad Hussain,
Muhammad Shahzad Saleem
Department of Horticulture, Faculty of Agricultural Sciences and Technology, Bahauddin
Zakariya University, Multan
Correspondence: shaghef.ejaz@bzu.edu.pk
Abstract
Mango, an important subtropical fruit crop of Pakistan, is widely produced and consumed
owing to its delicious flavor and nutritional quality. However, during postharvest phase, its
physiological deterioration causes huge economic losses. Therefore, to reduce postharvest
spoilage, edible coating based on nano-emulsion was applied to mango fruits. Nano-emulsion
was prepared by using 3% Acacia seed oil. Coated and non-coated (control) fruits were stored
at 18±2° C and 80 ±5 % relative humidity for 20 days. The fruits coated with nano-emulsion
had less weight loss, membrane leakage, lipid peroxidation, hydrogen peroxide content and
degradation of ascorbic acid. Nano-emulsion suppressed the activities of cell wall degrading
enzymes such as polygalacturonase, pectin methylesterase and cellulase. Moreover, the coated
fruit exhibited increased activities of ascorbate peroxidase, catalase, superoxide dismutase and
peroxidase and higher antioxidant activity. Significant improvement in sensory attributes like
color, taste, aroma, disease incidence and overall acceptability was noted in nano-emulsion
coated fruits.
Keywords: mango; nano-emulsion; antioxidant.
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Impact of silicon nanoparticles on shelf life and quality of strawberry
Tahreem Rana 1*, Dr. Shafique Khalid1, Dr. Samina Khalid1, Dr. Abu Bakr Umar Farooq1
Department of Environmental Sciences, COMSATS University Islamabad, Vehari- Campus,
61100 Pakistan
Correspondence: shafiquekhalid@cuivehari.edu.pk
Abstract
Strawberries are short-lived and have very limited shelf-life. The Nanoparticles have ability to
maintain the post-harvest shelf-life. The Study was conducted to evaluate the Impact of Silicon
(Si) nanoparticles on shelf-life and quality of Strawberry fruit. The treatments were T0:
Control: T1:50ppm, T2:150ppm, T3:250ppm, T4:350ppm.The results revealed that rind color
score was higher in T2 whereas firmness was higher in T2.Fruit diameter was higher in
T2.Weight loss was lower in T4 and pH was higher in T2.TSS was higher in T1 whole vitamin
C was higher in T2.Acidity was significantly higher in T3.It was Conducted that, most of the
fruit quality parameter was maintain in fruits treated with 150ppm of Silicon Nanoparticles.
Keywords: shelf-life, pigments contents, Nanoparticles, post-harvest, parameter, firmness.
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Contrasting effects of sewage sludge and sewage sludge-derived biochar on wheat straw
mineralization in sandy and clayey textured soils
Muhammad Riaz1*, Maryam Adil1
1
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Abstract
Deleterious effects of sewage sludge (SSL) on soil quality can be overcome by converting SSL
into SSL-biochar (SSL-B). Sewage sludge was pyrolyzed into biochar at 600 °C for 30
minutes. Sandy and clayey textured soils were amended with wheat straw, SLL and SLL-B and
incubated for 30 days following a completely randomized experimental design. Sewage sludge
and SSL-B had contrasting effects on wheat straw decomposition, but cumulative CO2 efflux
was higher in clayey than sandy soil. Sewage sludge biochar caused positive priming of native
soil C in clayey whereas suppressed wheat straw decomposition in sandy soil. Microbial
biomass C was significantly higher in SSL-B and wheat straw treatments in both soils. Cold
water-, hot water- and salt-extractable organic C fractions indicated significant changes in soil
organic matter quality. Changes in specific ultraviolet absorbance (SUVA), aromaticity and,
hydrophobic and hydrophilic properties of dissolved organic C suggested contrasting effects
of SSL and SLL-B on soil organic C quality. Total organic C contents were significantly higher
in both soils when wheat straw was amended with SSL-B and SSL. Significantly less values
of microbial metabolic quotient (qCO2) in wheat straw amended SSL-B than wheat straw
amended with SSL could suggest higher microbial C utilization efficiency in both soils. Our
study provided evidence that SSL can be better utilized as SSL-B to improve microbial activity,
soil organic C and soil biochemical quality in nutrient and organic matter depleted soils in
semi-arid regions.
Keywords: Biochar; Soil organic C; Sewage sludge; Microbial activity; Soil quality
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The role of static-magnetic-field, and fly-ash accelerant in bioenergy production by
anaerobic co-digestion
Yasir Abbas1, Sining Yun 1*, Kaijun Wang 1, Fayyaz Ali Shah 2, Tian Xing 1, Bingjie Li1
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Abstract
The anaerobic-co-digestion (AcoD) of dairy-manure (DM) and aloe-peel-residue (ALR) waste
is enhanced by combining static-magnetic-field (SMF) and fly-ash (FA). Varying SMF
intensities (5–30 mT) were applied to the co-digestion digesters containing the optimum FA
concentration (1.5 wt.%), which were selected from co-digestion systems with a varying FA
(0–2 wt.%). All experimental groups exhibit the greater COD removal rates (51.56–64.19%)
and cumulative biogas yields (604.14–671.64 mL/g VS) than reference group (37.77% and
433.19 mL/g VS). The digester with optimum FA concentration (1.5 wt.%) under 5 mT shows
the highest biogas yield (671.64 mL/g VS), and exhibits superior digestate stability (45.4%)
and fertility (7.01%) for fertilizer utilization. A powerful strategy for understanding the
underlying mechanism of the SMF and FA accelerant in an enhanced AcoD system is proposed.
This work documents an innovative technique for an enhanced AcoD system using the SMF
coupled with FA accelerant.
Keywords: anaerobic, biogas, fertilizer.
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Valorization of locally available waste plant leaves for production of tannase and gallic
acid by solid-state fermentation
Shagufta Saeed*1 and Sehrish Firyal1
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Abstract
To evaluate the prospective of various indigenous plant leaves for biosynthesis of value-added
products including tannase and gallic acid by Aspergillus oryzae FCBP-PTF-1202 in solidstate fermentation. Tannic acid-rich indigenous plant leaves Psidium guajava (guava),
Syzygium cumini (black plum), Eucalyptus globulus (Eucalyptus), Ficus benghalensis
(Banyan), Citrus limon (lemon), Ficus religiosa (Sacred fig), Citrus sinensis (Orange) and
Mangifera indica (Mango) were analyzed to explore their potential as substrates for the
production of tannase and gallic acid. After assessing all these substrates, black plum leaves
produced the most promising effect resulting in a significantly (p<0.05) higher yield of tannase
(138.34 U/g) and gallic acid (0.565 mg/g). Various influential physicochemical parameters
were optimized to improve the yield of both end products. Results revealed that black plum
leaves at a substrate water ratio of 1:2, pH 5.5, and temperature 30°C yielded the best
production after 72 h of incubation period. Supplementation of glucose and nitrogen source to
basal media increased the yield of tannase (179.95 U/g) and gallic acid (0.986 mg/g).
Furthermore, the gallic acid produced was extracted by soxhlet apparatus and identified by
Fourier-transform infrared spectroscopy FTIR. The purity of gallic acid produced was 98.5%
as quantitatively analyzed by high performance liquid chromatography HPLC. In the end,
production of tannase and gallic acid from plant leaves through the optimized environment via
solid state fermentation can be exploited commercially to enhance our economy.
Keywords: gallic acid, tannase, Syzygium cumini. Aspergillus oryzae FCBP-PTF-1202.
Optimization
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Enhancement of biogas production from farmyard manure and food waste through
inoculation and accelerants
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Abstract
Biogas manufacturing through anaerobic decomposition of food waste (FW) co-digested with
farmyard manure (FYM) is a well-known technology. The anaerobic decomposition process
which is operated by a group of anaerobic microbes present in the FYM, the strength of these
anaerobic microbes is reduced in FYM due to their sensitivity to air and light once the animal
waste is discharged to ambient environment. Therefore, to enhance biogas production,
inoculation of intestinal waste (IW) of ruminant animals with abundance of anaerobic bacteria
is crucial. Objectives of this research are (i) to figure out the potential of FYM and FW alone
or in combination for biogas production, (ii) to determine the role of inoculum and accelerants
in mono- and co-digestion of FYM and FW. To explore the objectives, study was carried out
by conducting two batch scale experiments under mesophillic condition (37 ± 1 ◦C). In
experiment 1, effect of inoculum (obtained from slaughterhouse waste) on biogas production
from sole and co-digestion of food waste and farmyard manure was investigated. In experiment
2, role of the flyash and biochar as accelerants on biogas enhancement was studied. Results
revealed 94-113% greater biogas yield from co-digestion of FW and FYM as compared to their
mono-digestion. Application of intestinal waste further increased the biogas yield from the codigestion by 13%. Addition of fly ash as an accelerant to this optimized treatment
(FW+FYM+Inoculum) at a rate of 1, 2 and 3% on weight basis enhanced the biogas production
by 22, 25, and 27% as compared to the control. The respective increments in case of corn
biochar were 39, 41 and 35%. Overall, biogas production was greater between days 3 to day
15 and declined later with the experimental period. This can be linked with experiment pH
which plays an important role. The operational pH affects the digestive progress and products
directly. The ideal pH range for AD has been reported to be 6.8–7.4 the pH decreases in first 5
days due to hydrolysis, acidogenesis and acetogenesis process and then pH increases due to
methogenesis process and approach between 7 to 8. Overall, and for the reasons detailed above,
we conclude that co-digestion of FYM and FW increased biogas production as compared to
their sole digestion. Addition of inoculum from slaughterhouse waste further increased the
biogas production from co-digestion of FYM and FW. The best combination to maximize the
biogas yield is to add flyash at 2% in the co-digestion of FYM, FW and Inoculum.
Keywords: Food waste, Farmyard manure, Anaerobic-co-digestion, Intestinal waste inoculum,
Fly-ash and biochar accelerants
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Municipal solid waste management and health risks: is it time for a solid waste safety
plan?
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Abstract
Solid waste management (SWM) is an issue that can lead to severe risks to human health and
the environment if not properly addressed. Indeed, in some cases, especially in Low- and
Middle-Income areas, solid waste is not collected or disposed of properly, leading to severe
problems. SWM usually improves moving from low- to high-income countries. However,
many local aspects determine both the risks and the most appropriate solutions. As a
consequence, it is crucial to focus on the exposure assessment in reducing the health risks
related to SWM developing a site-specific methodology. It is essential to consider that safety
plans have been developed by the World Health Organization (WHO) in the last two decades.
However, they aimed to reduce risks associated with drinking water (Water Safety Plan),
wastewater and sludge (Sanitation Safety Planning). In the field of solid waste, WHO has not
developed such a plan yet. Here we present the first proposal of the Municipal Solid Waste
Safety Plan (MSWSP). Case studies from two very different contexts were evaluated. In
particular, an urban centre in Serbia and nine rural villages in Ghana were analysed. It
highlighted the versatility that the MSWSP could have. The first step of the proposed MSWSP
consists of setting up the team of experts. Then, boundaries conditions are described.
Subsequently, the health risk assessment matrix is introduced; it grades the level of risk of
various SWM practices. The link between the level of risks and the number of people affected
is discussed. Furthermore, control measures are proposed to mitigate the highest identified
risks. Finally, cost analysis is presented. The cost analysis represents the main novelty with
respect to the previous safety plans used for water and sanitation; it is associated with the
control measures to estimate the order of magnitude of the costs necessary to implement them.
This first version of MSWSP is likely to be improved, and further case studies will be needed.
However, the first step in this direction has been taken.
Keywords: SWM, WHO, health risk
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Synthesis and utilization of bioplastics as a green approach in materials for green
environment
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Abstract
The diverse and ubiquitous consumption of polymers urges the necessity to make these
materials easily available. However, the excessively used petrochemicalbased polymers such
as Polyvinyl Chloride (PVC) are non-biodegradable, which is a motivation to modify it with
“green” alternatives. In the present study, PVC (MW = 48 000 gmol-1 ) has been incorporated
with cornstarch (CS) to synthesize a series of 25 samples of bioplastics in addition to blank
polymer samples. The films of five various thicknesses (0.1, 0.2, 0.3, 0.5, and 1.0 mm) have
been synthesized using in situ polymerization. Each sample of pure PVC film and bioplastic
has been induced with different concentrations of CS in the range of 1– 5 wt %. The synthesized
samples were subjected to the structural characterization by using Fourier transform infrared.
Thermogravimetric analysis (TGA) has demonstrated the three-step degradation with the
improved stability of 250 °C. The 3% concentration of CS has shown the optimum storage
modulus (E′) of 1.660 MPa from dynamic mechanical analysis (DMA) and the value of tan δ
as 0.50. The swelling test performed using water has shown an induction of hydrophilicity in
PVC up to 4%. CS-induced bioplastics can be a potential ecofriendly alternative of
conventional polymers.
Keywords: Green Environment, Bioplastics, Poly Vinyl Chloride, Biowastes, TGA, DMA
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Pressmud and farmyard manure alleviate toxicity of RedS3B textile dye and improve
yield of wheat irrigated with the dye-contaminated water at different growth stages
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Abstract
The study assessed the impact of pressmud (PM) and farmyard manure (FYM) to alleviate
toxicity of RedS3B textile dye and improve yield of wheat irrigated with RedS3B polluted
water at different growth stages. Pressmud and FYM rates were used at 0 and 10 g kg-1 soil,
whereas RedS3B (500 mg kg-1) was added to soil with 1st (RedS3B-I1) and 2nd irrigation
(RedS3B-I1). Tap-water irrigation (RedS3B-Ic) was used as control. It was found that RedS3I1 decreased plant height, tillers, straw biomass, and grain yield by 33, 15, 34 and 40%,
respectively compared to RedS3B-Ic on un-amended soils. However, the effect of RedS3-I2
was found non-significant. The addition of PM and FYM to soils significantly improved
growth and yield, with all RedS3B treatments, compared to respective controls, but PM proved
a better amendment. It was noteworthy that PM more decreased the dye content than FYM.
Pressmud lowered RedS3B from 31 to 12 and 67 to 19 mg kg-1 soil, whereas FYM decreased
it from 31 to 22 and 67 to 26 mg kg-1 in soils irrigated with RedS3B-I1 and RedS3B-I2,
respectively. Moreover, both PM and FYM application did increase soil available P and K
contents, and their response was similar with different RedS3B treatments. By applying PM
and FYM available P increased from 8.5 to 61.7 and 19.72 mg kg-1 soil, whereas available K
from 157 to 166 and 232 mg kg-1 soil, respectively than control. In contrast to soil available P
and K contents, their uptake in grains was reduced by 34 and 43%, respectively with RedS3BI1. The addition of PM and FYM resulted in higher grain uptake of both nutrients. Thus, it is
concluded that RedS3B exhibited high toxicity to wheat if applied with 1st irrigation, however
application of PM and FYM improved yield of wheat through reduced toxicity and increased
nutrient uptake.
Keywords: Water-extractable RedS3B dye; Phyto-toxicity; Nutrient uptake; Pressmud;
Farmyard manure
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Awareness of food waste management in district Vehari, Pakistan
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Abstract
Food waste has become alarming issue in overall world as food items are wasted at each level
of food supply chain that will lead to food security and malnutrition. Food is wasted during its
production, harvesting, storage and handling, processing, and consumption. Globally, one-third
of food is wasted every year, that also waste the resources such as land and labour cost,
fertilizer, pesticides etc., and by reducing food waste we can reduce and conserve these
resources. There are many management approaches to reduce the food waste and loss. These
are food denotation, animal feeding, composting, anaerobic digestion, incineration and
burning, and landfilling. This current study is conducted to evaluate the awareness of food
waste management and management approaches adopted by population of District Vehari. An
online questionnaire was designed to conduct the responses of community due to COVID-19
pandemic. The results evaluated that more than 25% population used composting, 23%
population produced Biogas from FW and 22% people dried and burnt the FW to manage it.
The results of this study also indicated that there is almost much information about food waste
management, mostly population used to store their surplus food for further consumption and
the common method adopted by community is animal feeding. There will be need to aware and
inform the community about consequences of food waste and other technical and developed
ways to manage food waste.
Keywords: Food waste, FWM, Food security, Animal Feeding, Composting, Incineration

Department of Environmental Sciences, COMSATS University Islamabad, Vehari Campus
185

International Conference on
Recent Trends in Environmental Sustainability
ESCON22/SWMR/09

Environmental contamination of developed and developing regions due to e-waste
recycling and disposal activities: a review
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Abstract: Electronic products bring revolution in every aspect of our lives. It makes our life
easier, simpler, and fastest. Either with the advent of new technology or completion of the
product life, they either go to recycling centers or landfills. Electronic products contain a
plethora of toxic chemicals that raise concerns for the authorities. One of the chemicals is
Polybrominated diphenyl ethers which belong to a class of brominated flame retardants that
are incorporated into flammable products to prevent or reduce fire hazards. These chemicals
have been used globally since the 1970s. No doubt they are responsible for saving thousands
of lives directly but it behaves like a slow poison by bioaccumulating and biomagnifying in the
food chain and responsible for causing cancer, neurological disorders, and endocrine
disruption. This paper reviews the identification and comparison of BFRs concentration in
different environmental compartments like soil, sediment, water, leachate, and air from twopoint sources i.e., recycling centers and landfills across the globe particularly focusing on ewaste. Developed countries usually get rid of them either by putting them into landfills or
exporting them to other countries. The concentration of BFRs in landfill leachate, soil,
sediment, and nearby water bodies of developed regions vary from non-detectable to micro or
nano-gram per gram or per liter. Developing countries usually receive these products either as
second-hand goods or for recycling of precious components. E-waste recycling data from
China, the Philippines, Vietnam, Africa, and Pakistan further confirmed the contamination of
the environment within or far around the vicinity of recycling centers and landfill/dumping
sites. Penta and octa formulations usually dominate the market from the 1970s to 2005 after
that deca formulation is in use and numerous studies confirmed this pattern by presenting their
concentration in different components of the environment within or around the landfill/
dumping sites or recycling centers. Lower brominated congeners (17, 28, 47, 48, 71, 75, 76,
99, 100, 153, 154) have the potential to travel long distances due to low molecular weight and
are considered to be more persistent and toxic compared to higher congeners (BDE-183, 206,
207, 208, 209). Due to their organic nature, these compounds are usually found in soil,
sediments, and the particulate phase of air. Non-detectable to low concentration reported in
water or leachate. BDE-209 breaks down into lower congeners and creates more problems for
biota and the environment. Regional differences in BFRs concentration depict its usage pattern
in different countries of the world. Here, we also highlighted different factors affecting the
distribution of BFRs in the environment and recommend further areas for future research.
Keywords: Polybrominated diphenyl ethers (PBDEs); Recycling centers; Dumping sites;
Landfill; E-waste.
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Abstract
Management of municipal solid waste (MSW) is very important for the better environment and
healthy living of the human beings. In Pakistan, conditions of MSW management are
miserable, particularly in the remote areas like District Vehari. We examined in detail current
MSW management operations in three cities of district Vehari (viz. Mailsi, Burewala and
Vehari), located in South-Punjab Pakistan, and proposed an integrated MSW management plan
based on the results from survey and experiment. At present about 23576 tons of MSW per
year is being generated in Vehari city, whereas this fraction comprised of 38196 and 13028
tones in case of Burewala and Mailsi, respectively. Of this MSW, overall, about 56, 16, 15%
is degradable, recyclable and reusable, respectively. It was also found that about 76-83% of the
generated waste is being collected by TMA, whereas the rest of the waste remains uncollected.
However, the collection plan is very poor and is done during the working hours leading to the
source of disease spreading and greater waste collection cost. Further problems include in
appropriate bins locations, poor condition carts and vehicle, in-adequate and untrained labor
for waste collection and transportation. After collection, this waste is openly dumped at various
places in or outside of the cities without any treatment. During the composting experiment, we
found that co-composting of biodegradable MSW with farmyard manure degraded about 56%
of the initial biomass within 120 days; whereas the fraction was only 6% in case of open
dumping. Interestingly, in the fermentation treatment only about 7% of the initial biomass was
lost. However, the nitrogen and carbon content were relatively greatest in the fermented
materials as compared to the other treatments. These results led us to conclude that after
collection and segregation of this waste in to degradable and non-degradable fractions, the
former part should be co-composted or fermented which can improve the agro-environmental
value of the MSW. The non-degradable part, i.e., glass and plastic, can be exported to the
recycling companies or sold to a local processor for additional revenue. The implementation of
this suggested integrated waste management plan would improve the overall efficiency of the
MSW management system, reduce risks for environmental pollution and disease spreading,
and provide an alternative source of fertilizer for crop and vegetable production.
Key words: Integrated waste management, waste segregation, composting, Nutrient loss,
Agro-environmental value, recycling, and kitchen gardening
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Assessment of nitrogen mineralization pattern in soil upon application of urea and biodigestate
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Abstract
With the rapid growth of global population and rising food demands, the agriculture sector is
bound to use greater quantities of fertilizers to increase the crop productivity. In light of steps
to substantially reduce the usage of chemical nitrogen by agriculture, urea is still widely used
fertilizer, since it offers the highest degree of low cost. The rising number of biogas plants
worldwide has led to increased bio-digestate production which is rich in nutrients with great
fertilization potential. At various stages of growth, plants demand different quantities of
nutrients. To reduce the dependence on chemical fertilizers and evaluate the fertilizing potential
of bio-digestates, this study was planned. This study was conducted to quantify nitrogen
contents and forms of nitrogen in bio-digestates (solid and liquid) and their mineralization
pattern in soil. Furthermore, this study focused on comparison of nitrogen mineralization
pattern between chemical fertilizer (Urea) and bio-digestates (solid and liquid) in two different
soils at a constant temperature (280C). Both soils differed in terms of silt and sand contents.
Initial characteristics of bio-digestates differed in terms of organic carbon contents (higher in
solid bio-digestate), pH (higher in solid bio-digestate) and ammonium (higher in liquid biodigestate) contents. Soil organic carbon contents were reduced in control and urea treatments
as compared to bio-digestates treatments. Soil pH was increased for all treatments at day 15
then a decreasing trend was observed. More ammonium were observed in control as compared
to other treatments in both soils. Higher concentration of nitrates was observed in treatments
where urea and both bio-digestates were applied as compared to control treatments in both
soils. Cumulative mineral N contents were higher for urea treatment as compared to both biodigestates in soil-1. While in soil-2, liquid bio-digestate showed the maximum cumulative
mineral N contents as compared to other treatments.
Keywords: nitrogen; bio-digestate; mineral
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Environmental challenges for groundwater-irrigated agriculture in Punjab Pakistan
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Abstract:
Food and fibre, the two basic needs for existence of human life, have been under serious threat
due to ever increasing population and global climatic changes which have given birth to many
sustainability and environmental challenges. Irrigated agriculture in Pakistan contributes about
22% to GDP, 66% to foreign exchange and over 90% to food production. Increasing population
and consequently the food demand has increased the pressure on groundwater due to limited
availability and uneven distribution over space and time of surface water. Punjab province
being the food-basket for the country where irrigated agriculture is playing vital role in food
security for the country since construction of the largest contagious irrigation system during
nineteenth century. Initially designed cropping intensity was 67% (1947), which has increased
to 150-170% (2016) which led to the increased use of groundwater. Due to extensive extraction
of groundwater, Pakistan has become the 4th largest user of groundwater after India, USA &
China. In Pakistan annual groundwater extraction has increased from 4 million-acre-feet
(MAF) in 1960 to 50-55 MAF (2015). Currently groundwater is meeting about 40-50% crop
water-requirements in Punjab. In many areas the unplanned and over pumping has caused
falling of water levels and intrusion of saline water into fresh groundwater areas. Cost of
pumpage has also manifolds due to falling water levels in the aquifer. This situation has caused
serious challenges for irrigated agriculture to feed the tremendously increasing population.
Lack of regulatory holistic framework, unawareness among the stakeholders, complex nature
of existence, entitlements rights, reduction of recharge due to urbanization/pavements,
discharge of effluents (domestic, industrial, agricultural), increasing cropping intensities,
unplanned over pumpage, industrialization, and multiple users are the major challenges for the
unsustainable use of groundwater. This situation has put the water and energy security and
consequently the irrigated agriculture under serious threats. Resultantly the environmental
issues like abnormal lowering of water table in sweet groundwater areas, inter-mixing of saline
and fresh groundwater, more energy requirements with declining water levels, deterioration of
quality, threats to agriculture due to secondary salinization etc have emerged as recent era
constraints for food security and livelihood. In this paper impacts of environmental threats on
groundwater quality in district Vehari area in South Punjab region of Pakistan have been
evaluated and fitness of groundwater has been assessed. How the new regulatory frameworks
initiated by the government like Punjab Water Policy 2018 and Punjab Water Act 2019 can be
effective in this regard., is also part of paper.
Keywords: Environmental challenges; groundwater; agriculture; Punjab; Pakistan
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Abstract
Constructed wetlands (CWs) have long been recognized as effective wastewater treatment and
water resource reuse methods. The current study aimed to monitor the performance of a multistage integrated constructed wetland located at NUST, Islamabad, Pakistan. This treatment
system consists of an inlet, sedimentation tank, eight ponds of horizontal subsurface flow
constructed wetland (HSSF-CW), and FILTER technology (filtration and irrigated cropping
for land treatment and effluent reuse). The constructed wetland contained specific hydrophytes
such as Typha latifolia, Pistia stratiotes and Centella asiatica. Different physicochemical and
microbial parameters for wastewater were analyzed according to American Public Health
Association (APHA) standard methods. For physicochemical analysis four points were
selected for sample collection i.e. inlet, sedimentation tank, pond 8 and collection tank.
Whereas samples for microbial analysis were collected from inlet and outlet (i.e. collection
tank). Concentration of gram-negative bacteria were determined using spread plate technique
on MacConkey Agar. Physicochemical parameters include temperature, pH, electrical
conductivity (EC), turbidity, total suspended solids (TSS), total dissolved solids (TDS), total
solids (TS), chemical oxygen demand (COD), dissolved oxygen (DO), nitrate-nitrogen (NO³¯N), nitrite-nitrogen (NO²¯-N), t total Kjeldahl nitrogen (TKN), and phosphate-phosphorous
(PO₄³⁻). The results showed that the average temperature, pH, and DO range between 23.9524.20, 6.95-7.20, and 2.25-3.10, respectively. Whereas other parameters showed the removal
efficiency as follow EC 10%, Turbidity 73.99%, TSS 79.70%, TDS 32.24%, TS 46.81%, COD
67.71%, NO³¯-N 53.94%, NO²¯-N 51.51%, TKN 63.01%, and PO₄³⁻ 41.44%. Whereas
removal rate of gram-negative bacteria was up to 95% with E. coli, Salmonella and Shigella as
dominant microbial species. Overall, this research indicates that an integrated constructed
wetland may significantly improve the water quality and is thus an efficient wastewater
treatment solution.
Keywords; Integrated constructed wetland; Domestic wastewater; Wastewater treatment;
Physicochemical parameters; Microbial parameter
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Abstract
Increasing cadmium pollution in soil has been posing severe threats to human food availability
and environmental eminence. Current work was aimed to evaluate the effect of Cd tolerant
Serratia sp. CP-13 inoculation on Cd tolerance in maize cultivars. The two cultivars potentially
differing in Cd tolerance and metabolic growth were selected as Cd-tolerant (MMRI-Yellow)
and Cd-sensitive (Sahiwal-2002). A solution culture activity was performed in growth chamber
with and without Serratia sp. CP-13 inoculation of both aforementioned cultivars growing in
Cd treatments (0, 6, 12, 18, 24, 30 µM). The growth, physio-biochemical (organic acids,
chlorophylls, carotenoids, soluble sugar, proline, flavonoids, anthocyanin, total protein), stress
indicators, antioxidants (POD, APX, SOD, CAT) and elemental analysis (Cd, Zn, Fe, Ca, Na,
Mg, K) were executed after sampling at seedling stage. Maize exhibited significant decrease in
plant growth, leaf area, biomass, nutrients content, antioxidant enzymes and photosynthetic
pigments in non-inoculated cv. MMRI-Yellow and cv. Sahiwal-2002, except Cd, Na, RMP,
MDA and H2O2 which showed antagonistic response. However, this decrease was recorded
higher in Cd sensitive Sahiwal-2002 as compared to MMRI-Yellow. The seed inoculation of
CP-13 also considerably optimised the Cd stressed maize cultivars growth, biomass, nutrients
and physio-biochemical attributes, except Cd, Na, RMP, H2O2 and MDA, which were
decreased antagonistically in all activities. Additionally, the release of organic acids by plant
roots in solution culture were also enhanced in CP-13 inoculated maize. Outcomes revealed
that inoculation of Serratia sp. CP-13 enhanced the metabolism of both MMRI-Yellow and
Sahiwal-2002 maize cultivars however, considerable higher Cd tolerance was attained by Cdsensitive Sahiwal-2002 cultivars than MMRI-Yellow at 30 µM Cd treatments. The CP-13
based enhanced Cd tolerance might be due to the higher release of organic acids, enhanced
PGP traits and reduced accretion of Cd. Serratia sp. CP-13 was recommended as potential bioinoculant for bioremediation and Cd based oxidative stress mitigation synergistically in Cd
stressed environments with crop plants.
Keywords: maize; cadmium; Serratia sp.; crop plants.
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Pancratium maritimum , halophyte plant from Northern Tunisian can be considered as
alternative fodder in saline agroecosystems
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Abstract
Soil salinity is one of the utmost abiotic stresses in the world. It severely limits yields and
threatens land productivity in arid and semi-arid regions of the Mediterranean area, which leads
to a reduction in cultivable areas and represents a threat to the environmental balance of these
regions. The identification of more adapted species and the selection of variety tolerant to
salinity would remain the most efficient economic way for the exploitation of the salt-affected
lands. P. maritimum L. is one of the best-known endangered species in its natural habitats due
to urbanization, tourism development and overharvesting. The aim of this research is to study
the physiological and biochemical characteristics and their evolutions in the different
vegetative stages of a plant from the northern Tunisian coast (Pancratium maritimum). The
results showed significant differences in the behavior of the plant depending on the stage of
growth. The mature stage showed the highest biomass production as well as the growth in
length. Thus, this plant maintained high relative leaf water contents (90.19%) and it is
considered as a species resistant to drought and salinity. In addition, germination of seeds under
different salt concentrations to enhance the ability of the plant to adapt to high salt
concentrations (200 mM NaCl) showed a slow cycle of germination of the plant. This plant is
rich in vegetable fibers and polyphenols, so the seeds are loaded with total nitrogenous matter
(TMA) from which it is suggested as a fodder plant.
Keywords: Soil salinity; P. maritimum L; TMA
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Abstract
Urban vegetation types provide significant ecosystem services as an important carbon
reservoir. The present study was focused to estimate of biomass carbon in different vegetation
layers and soil organic carbon (SOC) of seven urban microhabitats of Muzaffarabad City.
Quadrate based systematic sampling was carried out for the collection of the biomass data
whereas Walkely-Black titration method was applied for determining SOC. The study
presented an average Carbon stocks of 62.66 Mg/ha with the maximum value of 96.44 Mg/ha
recorded from urban Graveyards microhabitat, followed by Residential areas (78.87 Mg/ha),
Institutes (78.28 Mg/ha), Parks (61.73 Mg/ha), Rivulets (46.20 Mg/ha), Roadsides (42.58
Mg/ha) and Riversides (34.51 Mg/ha). Carbon Stock in the biomass was calculated as 15.71
Mg/ha. The average value of SOC was calculated as 46.94 Mg/ha with a maximum of 76.33
Mg/ha recorded from Graveyards. A total of 161 plant species were recorded from the urban
microhabitats. Multivariate ordination analysis identified the Parks and Institutes as major
carbon sinks of the urban land use whereas Nullahs and Riverside were separated as minor
non-significant carbon sinks. The finding of the study revealed poor management of different
urban microhabitats and reflect a need for conservation and sustainable management of
vegetation and soil to enhance carbon storage process. The current carbon sequestration
estimate of Urban Land use in Muzaffarabad provides significant scientific information about
the urban carbon stocks which is vital to determine the potential role of urban forest in reducing
atmospheric carbon and mitigation of climate change in the REDD+ context.
Keywords: Urban vegetation; Carbon sequestration; Urban microhabitats; Climate Change;
REDD+
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Application of cotton gin waste compost improves phenology, soil biological activities,
bioavailability of nutrients and agronomy of cotton
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Abstract:
Cotton gin waste compost (CGWC) was applied to dentine its effect on the phenology, soil
biological activities and quality of wheat crop in a two-year field study. Such study is very
desirable to determine the suitability of agricultural organic waste for improving the soil health
in the arid climate. The present study was designed to study the hypothesis that co-application
of CGWC and synthetic fertilizers will improve the soil fertility and productivity in cottonwheat cropping systems. The present study was carried out at the experimental area of
Department of Environmental Sciences, COMSATS University Islamabad, Vehari Campus
using the randomized complete block design (RCBD) with split plot arrangements in 20202021 and repeated thrice. Five piles of cotton gin waste were made and then each pile was
sprayed with five different urea solutions (1, 2, 3, 4 and 5 %). Six treatments were applied to
the soil as CGWC-0 (control; no compost), CGWC-1, CGWC-2, CGWC-3, CGWC-4 and
CGWC-5, corresponds to its application rate @ 1, 2, 3, 4, and 5%. The synthetic fertilizer
sources such as Urea, DAP and SOP were applied after deducting the nutrients received from
the compost. Different parameters of cotton like physiological parameters, grain mineral
contents, soil enzymatic, soil microbial biomass and weed characteristics were determined.
Higher dose of CGWC was showed phytotoxicity to the seedling emergence of cotton crop. It
was observed that cotton gin waste improved physiological attributes, grain mineral contents,
soil enzymatic and microbial biomass and weed characteristics were determined during both
year of study (2020-2021). The physiological and agronomic attributes were improved in the
plots where CGWC-4 were applied followed by CGWC-5 that was statistically at par with
CGWC-3 and CGWC-2. Improved soil enzymatic and soil microbial biomass carbon was noted
in the CGWC-4 as compared to all other cotton gin waste compost treatments and CGWC-0.
Additionally, it is also noted that the grain mineral contents were also improved. The results of
our current study concluded that if we use cotton gin waste compost at the long run, it will be
very profitable in terms of sustainable agriculture as well as in management of agricultural
waste. Moreover, it will reduce the dependency of farmers on the synthetic fertilizers and also
significantly lower impot bill of chemical fertilizers.
Keywords: CGWC; synthetic fertilizers; soil fertility
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Abstract
Phosphorus is one of the major growth-limiting macronutrients required for healthier plant
growth and yield, particularly in arid areas. Phosphorous is essential in most aspect of plant
growth and development, from the molecular level to many physiological and biochemical
plant activities including photosynthesis, energy production, development of roots, crop
maturity and quality, resistance to plant diseases and involved in transporting genetic traits.
Although sufficient amount of phosphorous is present in agricultural soil but generally it is
unavailable for plant growth because of fixation and immobilization. Phosphate solubilizing
microorganisms (PSMs) are group of beneficial bacteria capable of hydrolyzing insoluble form
of phosphorous into soluble form (orthophosphates). The present study aims to develop bio
fertilizers for various crop plants utilizing both symbiotic and a symbiotic soil bacteria isolated
particularly from arid areas and to establish their quality for long term preservation and shelf
life. A total of thirteen (10) Plant Growth Promoting Rhizobacteria (PGPR) were isolated and
purified from soil collected from Fatah Jang(33.7660° N, 72.3609° E) and jhang bather of
District Attock, Punjab. PGPR isolates were characterized through colony & cell morphology
using gram staining and their biochemical characterization for catalase, amylase, starch
hydrolysis and plant growth promoting traits, i.e., phosphorous solubilization, indole acetic
acid production, nitrogen fixation and zinc solubilization. It was found that out of initial 10, 6
isolates were nitrogen fixers. Phosphorous solubilization activity was detected in 3 isolates
FSY1, FSY2 and FSY3. Bacterial isolates were also tested for Zinc solubilization, and all ten
(10) isolates were found positive for zinc solubilization. Out of 10 isolates 7 isolates were
screened positive for amylase production and 8 isolates were found positive for Catalase
activity. Moreover, 6 isolates were positive for Indole Acetic Acid (IAA) production. Four
bacterial isolates, FSY1, FSY2, FSL1 and FSL3, selected on the basis of their phosphorous
solubilization, nitrogen fixation and IAA producing abilities were selected for quality
assurance using viable cell count method. four bacterial isolates with multi-functional
characters were used in colony PCR for PqqE gene Amplification to confirm their phosphate
solubilization ability. In addition, growth promoting abilities of 10 isolates fsl1, fsl2, fsl3, fsl4,
fsl5, fsy1, fsy2, jsl1, jsl2 and jsy2 were evaluated on Maize (Zea maize) crop plants for various
growth parameter in a field experiment at Fateh Jang under extreme arid conditions. Plants
growth parameters like height, stem thickness and the yield were determined. Reportedly all
PGPR inoculations enhanced the growth of Maize. However, out of 12 isolates five isolates
namely FSL3, FSL5, JSL2, fSY1 and fSY2 showed significantly higher plant growth and yield
as compared with the un-inoculated control. The study concludes that significantly low-cost
bio fertilizers can be developed and effectively utilized for enhanced crop yields using
characterized plant growth promoting rhizobacteria, isolated and utilized indigenously from
highly arid areas.
Keywords: biofertilizer; phosphorous; PSMs
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Abstract
Fruit flies belonging to family Tephritidae are major horticultural pests causing severe
economic damage to fruits and vegetables globally. Chemical pesticide application is
considered as the first line of defence against fruit fly infestation. However, the injudicious use
of insecticides caused numerous issues including resistance in target pests and deleterious
residual effects which triggered the efforts to find eco-friendly and sustainable pest
management solutions. The current study was planned to utilize two approaches i.e., sanitation
and natural enemy field revisor (NEFR) for providing a safe habitat for existing natural enemies
fauna. For this purpose, artificial sheds were constructed in the fields at district Sharaqpur
Punjab, and later infested guava fruits were collected and placed on sand in the metallic
containers placed under the artificial shed. After 9 days the pupae were collected from sand
and kept in the laboratory to record the emergence of fruit fly species and natural enemies.
The species composition data of the current study showed that Bactrocera zonata was
superabundant, while, for natural enemies, Trybliographa daci followed by Diachasmimorpha
longicaudata were dominant. The seasonal abundance of natural enemies showed the highest
level of parasitism in September while the minimum level of natural enemies’ activity was
found in November for both years. The current study provides a baseline to support sanitation
and the use of NEFR technology to conserve the natural enemies for fruit flies’ management
in Pakistan.
Key Words: Fruit fly, biological control, NEFR technology, Parasitism
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Abstract:
Due to the COVID-19, the last two years have been very challenging for the whole world, and
the Food and Agriculture Organization of the United Nations (UNFAO) estimates that the
pandemic situation might have pushed an additional 83-132 million into chronic hunger in year
2020. While on another hand, it is also reported that the panic-buying during this period has
increased food waste in several nations. Even before the pandemic, the global food losses and
waste was estimated to amount to 1.3 billion metric tons by mass or 30% of the total food
produced for human consumption. In the last decade, the topic of postharvest losses and wastes
acquired global attention with different initiatives being implemented by nations. Upcycling
domestic, as well as industrial food wastes into new and innovative products, is one such
intervention. It is a unique consumer product-based solution, making it economically
sustainable and highly scalable. The presentation will discuss the concept of upcycling, its
importance, examples of different products, the scope for the market and standardization
protocols.
Keywords: food waste; standardization protocols
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Abstract
Air pollution is the presence of one or more pollutants in high quantity for long periods of time
which is hazardous to people, plants, animals, businesses, individual properties, and natural
quality. The fumes of gases, car wheels and vehicle wear arise numerous contaminants in the
populated areas. The most well-known pollutants are heavy metals because they may persist in
nature for longer period of time without being degraded. The amount of heavy metals in the
environment is steadily increasing day by day. Metal contamination has harmful effects on
biological system. It does not go through biodegradation. The most dangerous toxic metals are
Pb, Cr, As, Zn, Cd, Cu etc. Plants and heavy metals have a complicated connection. Heavy
metals, which are required by plants for their physiological functions, are important nutrients
in trace amounts for healthy growth. The researcher selected the following ten plant species
from different areas of district Vehari for sake of measuring heavy metal accumulation in these
plants. i.e. Vachellia Nilotica, Conocarpus Erectus, Azadirachta Indica, Morus Alba,
Eucalyptus Globolus, Melia Azedarach, Pongamia Pinnata, Dalbergia sissoo, Ficus Virens and
Moringa Oleifra. Sampling was done in two major areas of Vehari (urban and rural) during
time period of vegetation season (September & October 2021). After collection, the leaves
samples were processed physical and mechanically to measure the presence of heavy metal
accumulation. The heavy metals concentration from foliar dust and leaves was determined with
the help of Atomic Absorption Spectrophotometer. (a) While measuring heavy metals
concentration in foliar dust of landscape plants in field area in foliar dust, it was found that
concentration of iron (Fe) is very highest and Mn on second number. (b)While measuring the
concentration of heavy metals in foliar dust of roadside areas, same result was received as
above; Iron accumulation is highest, Mn is on second number. (c) While measuring
concentration of heavy metals in leaves of field area plants, concentration of iron (Fe) is very
high, the presence of manganese is after iron.(d) While measuring concentration of heavy
metals in leaves of roadside area plants, same results were found. The heavy metals
concentrations (Fe, Mn and Ni) were observed higher in urban roadside side plants as compared
to field plants indicating higher level of air pollution in urban traffic areas. The levels of Cd
and Pb were observed to be lower than those of previous published works and regulatory
standards. Some plant species present in field area showed more concentrations of Fe and Mn
in their leaves indicating some hidden sources of those metals around the sampled area. Further
investigations should be carried out to determine the reasons of high concentrations of these
metals in selective plant species present in low traffic areas. A strange phenomenon was
observed while experiments that cadmium was not found in leave while it was present in foliar
dust of leaves.
Keywords: heavy metals; landscape; foliar dust.
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Evaluation of pesticidal activities of Lantana camara against Tribolium confusum and its
comparison with synthetic insecticide cypermethrin
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Abstract
Tribolium confusum is a notorious insect pest that destroyed a huge number of stored
commodities at the storage level.There is a need to find a naval, easily degradable and ecofriendly replacement of conventional insecticides to control insect pest in stored grains. The
toxicity, residual toxicity, repellency and progeny effects of the plant extract Lantana camara
were compared with synthetic insecticide cypermethrin against T. confusum. Five different
concentrations of plant extracts (1%, 1.2%, 1.4%, 1.6%, 1.8%) were checked in each
experiment. Synthetic insecticide was applied at concentrations (0.0625%, 0.0313%, 0.0156%,
0.0078%, 0.0039%) in each bioassay. In toxicity bioassay, the LC50 of cypermethrin and L.
camara were calculated to be 6.1µg/cm2 and 298.8 µg/cm2 after 24 and 48 hrs, respectively.
Maximum mortalities were recorded, 92.8% and 64.2% for cypermethrin and L. camara,
respectively, against T. confusum. Residual toxicity of cypermethrin (12.5 µg/cm2) produced
percent mortalities 86.21%, 89.66%, 48.28%, 31.04% and 10.35% while for L. camara at dose
of 358.5 µg/cm2 were 44.83%, 48.28%, 41.38%, 31.04% , 13.79% respectively after 1, 2, 3, 4
and 5 days.In the repellency test,cypermethrin and L. camaraproduced percent repellency of
73.3% and 66.7% respectively after 5 hrs. In contrast, the fecundity effect at LC50 dose
inhibited 77.16% and 67.8% insect emergenceafter 42 days. Current research showed that plant
extract plays an important role in the management of T. confusum. The tested plant effectively
controlled the pest and suggested using against stored products insect pest as a part of integrated
pest management.
Keywords:T. confusum, L. camara; Mortality; Repellency; Fecundity
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Safety status of pesticide residues in strawberry fruits cultivated in South Punjab,
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Abstract
Multan is one of the biggest city located in South Punjab and there are various strawberry fields
in the Peri-urban areas of Multan. For optimum growth and safety of fruit crops from insectpest, different pesticides are usually applied. Thiophanate methyl and pyraclostrobin are the
most frequently applied fungicides found to be adopted by many farmers. The current research
was conducted to assess and monitor the residues of thiophanate methyl and pyraclostrobin
which are heavily applied on strawberry fruit especially in South Punjab, Pakistan.
Comparative study of collected samples from field and market was established. The
QUENCHER (Quick, Easy, New, Cheap and Reproducible) method was adopted for sample
extraction and purification. High Performance Liquid Chromatography (HPLC) with
UV/Visible detector at a wavelength of 220 nm was used for sample analyses. Three various
fields and markets of Multan were randomly selected for sample collection. The mean values
of pyraclostrobin residues collected from fields were found in the range of 0.16 to 1.29 mgkg1
. Whereas the market samples varied from 0.01-0.20 mgkg-1. On the other hand, thiophanate
methyl residues were reported in the range of 0.01 to 0.31 mgkg-1. It observed that 13 samples
of thiophanate methyl were found beyond the maximum residual limits (MRLs) established by
European Union (0.1 mgkg-1). Whereas pyraclostrobin residues were found in the safe limits
both for field and market samples. It was concluded that thiophanate methyl application needs
to be properly monitored and managed according to its maximum toxicity threshold level.
Although it was also observed that the field samples should not be immediately transferred to
market but a withholding time of around 24 hr should be maintained.
Keywords: pesticides; residues; safety; fruits; risk; health
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Abstract
Arid regions are highly vulnerable in context of soaring water demands owing to rapid
urbanization, improved living standards and climate change which need an immediate attention
for sustainable development. Aridity risk was identified in Pakistan through adopting indexing
approach based on agro-climate and aquifer yield potential for sustainable agriculture
development. Agroclimate characterization and zoning was performed using climate data of
30-years period (1990-2019) and aquifer yield potential was assessed using physical
characteristics of the underlying aquifers. The findings of the study indicated arid and hyperarid conditions prevailing over 63.8% and 15.5% areas of the country respectively. About,
11.8% exhibited semi-arid condition in parts Gilgit-Baltistan (G-B), Khyber Pakhtunkhwa
(KPK) and Punjab provinces. The groundwater potential was found good in about 25.5% area,
fair in 3.9% area and low to meager in the rest part of the country. The risk of aridity was found
high in about 38.3% area, medium in 17.2% area comprising central parts of the G-B area and
most of the Balochistan province and low in about 44.4% area in the country. In higher risk
zones, a package of key technological options compatible with farming system, e.g. crop
diversification towards high value agriculture and increasing water productivity through
promotion of high efficient irrigation system (HEIS) needs to be introduced. In the lower risk
zones of aridity, a significant groundwater and rainwater potential exists which may be utilized
for sustaining agriculture and livelihoods in the country.
Keywords: aridity; resilience; sustainable; HEIS.
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Abstract
Biofertilizers are natural fertilizers which are living microbial inoculants of bacteria and they
augment the availability of nutrients to the plants. The role of Biofertilizers in agriculture
assumes special significance, particularly in the present context of increasing cost of chemical
fertilizer and their hazardous effects on soil health. PGPR has been proven to be an
environmentally sound way of increasing crop yields by facilitating plant growth through either
a direct or indirect mechanism. The present study aim to develop biofertilizers for various crops
utilizing symbiotic and asymbiotic soil bacteria from different areas which can be used as a
cross inoculants. Six bacterial isolates were isolated from the roots or rhizosphere of pea and
potato plants .all the six bacterial isolates were PGPRs and were collected from tropical region
of Punjab from Gadwal Area Wah cantt (33.8003° N, 72.7531° E).The PGPR isolates were
purified, identified and Characterized for their colony and cell morphology. They are also
biochemically characterized for their catalytic activity, starch hydrolysis and plant growth
promoting traits, i.e., phosphorous solubilization, indole acetic acid production, nitrogen
fixation and zinc mobilization activity. It was found that all the bacterial isolates were test
positive for nitrogen fixation estimation so they are nitrogen fixers as indicated by color
change. The bacterial isolates also show positive results for zinc solubillization by the
formation of halo zone. Phosphorus solubilization also give positive result by all the bacterial
isolates. Six (6) bacterial isolates were also tested for their starch hydrolyzing ability. Two
bacterial isolates showed positive result for amylase production ability after 24 hours. Two
isolates (POGA, POGC) showed minimum amylase production ability and the other two shows
maximum amylase production ability. All of the Six (6) bacterial isolates were screened
positive for phytohormone (Indole acetic acid) production. In order to study different bacterial
isolates the storage and preservation of bacterial cultures is necessary so establish short term
storage methodology of selected microbial cultures.
Keywords: PGRPs; biofertilizers; nitrogen fixation
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Abstract
Nutrient in soil are necessary component for the crop growth, development and production and
hence for retaining agriculture ecosystem to meet the ever-increasing food demand.
Biofertilizer are microbial inoculants are made up of living microbes and soil fertility by
fixing nitrogen, phosphorous solubilization and the synthesis of plant growth hormones. Plant
growth promoting rhizobacteria (PGPRs) that can inhabit the rhizosphere of plants and are
accomplished of fixing nitrogen, solubilizing inorganic phosphorus, promoting plant growth,
development and yield. The present study was associated with the biodiversity of symbiotic
(Brady)rhizobium and asymbiotic PGPR isolated from rainfed arid regions of Punjab Pakistan
and to develop biofertilizer for crops . A total four bacterial isolates from root nodules and
rhizosphere of plants were collected and purified. Colony and cellular morphology and
different biochemical assays were determined for all the bacterial isolates. 16S rDNA gene
sequencing was carried out for the identification of bacterial isolates. Two (Brady)rhizobium
and two plant growth promoting rhizobacteria (PGPRs) isolates were found positive for
nitrogen fixation. The solubilization of inorganic phosphorus was revealed by two isolates.
Phytohormone, indole acetic acid producing ability was observed in four isolates. Zinc
mobilization was observed positive for all the isolates. Overall two (Brady)rhizobium and two
PGPR isolates were selected on the basis of their multifunctional properties for a field
experiment to evaluate their ability to improve yield of maize crop and to find their diversity
under arid climate in Fateh Jhang area.
Keywords: biodiversity; biofertilizer; solubilization
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Abstract
Biofertilizers are microbial based organic fertilizers having long lasting effect on the fertility
of soil. The term biofertilizer can be defined as formulations comprised of living microbial
cells, either a single strain or multiple strains (consortia) that promote plant growth by
increasing nutrient availability. Nonetheless, biofertilizers can also provide other direct and
indirect benefits for plant growth, such as Phyto stimulation, abiotic stress tolerance and
biocontrol. Biofertilizers supplement nutrients mainly by fixation of atmospheric nitrogen, by
phosphorus solubilization and by synthesizing plant growth-promoting substances. In
leguminous plants, (Brady)rhizobium is present which is a Gram-negative soil bacterium that
colonizes to form root nodules. Plant growth promoting bacteria (PGPR) are free living bacteria
which increase plant growth. Total three (3) soil bacteria were isolated and purified from root
nodules of groundnut and rhizosphere of maize. Out of which two (2) were (Brady)rhizobium
and one (1) was PGPR, from plant and soil samples collected from tropical rainfed arid region
of Punjab Province Fatehjang of Pakistan lying between33°10’ and 33°45’North and 72°23’
and 73°1’ East. Bacterial isolates were characterized for colony and cell morphology, their
biochemical characterization for catalase, starch hydrolysis and plants growth promoting traits
i.e. phosphorus solubilization, indole acetic acid production, nitrogen fixation and zinc
mobilization. It was found out that three (3) isolates were nitrogen fixers indicated by color
change. Two(2) of them was zinc mobilizer. None of them was phosphorus solubilizer. Two
of them produced phytohormone indicating positive results of indole acetic acid.
Keywords: Leguminous; Non-Leguminous Crops; (Brady)rhizobium.
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Antileishmanial potential of berberine alkaloids from Berberis glaucocarpa roots:
molecular docking suggests relevant Leishmania protein targets
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Abstract
Leishmaniases are a spectrum of poverty-linked neglected parasitic diseases that are endemic
in 88 countries around the globe and affect millions of people every year. Currently available
chemotherapeutic options are inadequate due to side effects, high cost, prolonged treatment,
and parasite resistance. Thus, there is an existing need to develop new potent and safer
leishmanicidal drugs. Considering the folkloric antiulcer and leishmanicidal use of the genus
Berberis and its alkaloids, five reported alkaloids, namely berberine (1), palmatine (2),
columbamine (3), 8-trichloromethyldihydroberberine (4) and jatrorrhizine (5), were isolated
from the roots of Berberis glaucocarpa using classical (column and preparative
chromatography) and modern isolation techniques (Sephadex LH-20). Their structures were
elucidated and established from 1D and 2D spectroscopic data. The isolated alkaloids displayed
excellent antileishmanial potential with IC50 values ranging from 1.50 to 2.56 µM: 1 (1.50 ±
0.53 µM), 2 (2.31 ± 0.37 µM), 3 (2.56 ± 0.48 µM), 4 (1.40 ± 0.90 µM), 5 (2.44 ± 1.34 µM).
While the IC50 value for the standard drug (Amphotericin-B) was found to be 1.08 ± 0.95 µM.
All of the isolated alkaloids displayed excellent antileishmanial potential as well as minimal
cytotoxicity against THP-1 monocytic cells. Molecular docking analysis has revealed
Leishmania N-myristoyl transferase (NMT), methionyl-tRNA synthetase (MetRS), pteridine
reductase 1 (PTR1), oligopeptidase B (OPB), tyrosyl-tRNA synthetase (TyrRS), and/or
glycerol-3-phosphate dehydrogenase (GPDH) to be potential protein targets for the alkaloids.
Keywords: berberine; palmatine; columbamine; jatrorrhizine;
8-trichloromethyldihydroberberine; Leishmania tropica; molecular docking.
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Abstract
Due to labor intensive nature of floriculture sector, this may become a successful
diversification activity in the country particularly for those small farmers who have abundant
family labor as it may also reduce dependence on traditional crops like rice, wheat, oilseeds
and vegetables etc. Present study was designed to empirically study vastly consumed flowers
i.e. rose and gladiolus flowers in Faisalabad market with specific objectives of estimating
economics of flower cultivation and value added products as well as identifying consumer
preferences of flowers. Primary data was collected from producers, processors and flower
consumers during year 2019. Applying conventional profitability analysis, the study revealed
that benefit cost ratio (BCR) was 2.41:1 and 3.07:1 for rose and gladiolus cultivation
respectively. BCR was 1.74:1 in case of average size bouquet comprising 18 to 25 cut-flowers
at the retailer shop. The retailers were earning average net profit of Rs.77 after deducting
making and material costs on an average bouquet comprising 18-25 cut-flowers of rose. A
single large garland of rose (containing between 20-30 flowers) was giving Rs.35 as net profit
to the retailer. Similarly, a small garland (containing between 10-20 flowers) was fetching a
profit of Rs.19/small garland on a sale price of Rs.43. Single bouquet of gladiolus containing
cuttings less than 5 was bringing average profit to the retailer shopkeeper was
Rs.104.17/bouquet. While a gladiolus bouquet with 6 to 12 cuttings was yielding more than
Rs.83/bouquet as a profit to the retailer. Depending upon the principle of bargaining, the
shopkeepers-mostly the car owners-were earning net profit of Rs.2050 by charging
Rs.5300/decorated wedding car in the peak season. Mostly consumers of floriculture products
were doing jobs in private sector and rose was a favorite of them among gladiolus, rose and
tuberose. Crux of the research is that floral business was a profitable diversification activity
being practiced on small scales by the farm as well as non-farm families. Therefore, floriculture
business needs extension on a large scale to harvest maximum benefits through training of
agents involved in its value addition. Car decoration hub should be developed to counter flower
demand fluctuations. Lastly, females may be motivated for making different value-added
products of flowers at homes for their livelihood.
Key Words: Economics; flower production; BCR; value addition; consumer.
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Abstract
The rice–wheat cropping system being the backbone of food security in South-Asia has resulted
in soil health deterioration, declining soil physio-chemical properties due to intensive
conventional farming in the region. Indeed, for the sustainability of the soil quality, new
adaptive technologies, i.e., conservation tillage and straw management resource conservation,
are promising options. This investigation was focused on the interaction of tillage and straw
management practices and their effects on Aridisols, Yermosols soil quality, and nutrients
dynamics with different soil profiles within RWCS. The long-term field experiment was started
in 2014 with the scenarios (i) conventional tillage (SC1), (ii) residue incorporation (SC2), (iii)
straw management practices (SC3 and SC4) and conservation tillage (SC5). Conservation tillage
practice (SC5) showed significant impact on properties of soil and availability of nutrients in
comparison with that of conventional farmers practice (SC1) at the studied soil depths. The SC5
showed significant results of gravitational water contents (25.34%), moderate pH (7.4), soil
organic-matter (7.6 g kg−1), total nitrogen (0.38 g kg−1), available phosphate (7.4 mg kg−1),
available potassium (208 mg kg−1) compared to SC1 treatment at 0 to 15 cm soil depth.
Whereas, DTPA-extractable-Cu, Mn, and Zn concentration were significantly higher, i.e., 1.12
mg kg−1, 2.14 mg kg−1 , and 4.35 mg kg−1 , respectively under SC5 than conventional farmer’s
practices, while DTPA (diethylene triamine pentaacetic acid) extractable Fe (6.15 mg kg−1)
was more in straw management practices (SC4) than conventional and conservation tillage.
Therefore, conservation tillage (SC5) can surge the sustainability of the region by improving
soil assets and nutrients accessibility and has the potential to minimize inorganic fertilizers
input in the long run.
Keywords: Tillage Practices; Aridisols; DTPA; residue management
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Abstract
Wheat (Triticum aestivum L.) is the gift of nature for humans having great nutritional and
medicinal value. Sufficient amount of phosphorous is essential for reproductive and
developmental activities like flowering and seed formation, as well as for producing healthier
straw. Salt stress affects physiological and biochemical makeup of wheat seeds by delaying
seed germination and preventing seedling growth. To cope with phosphorous and salt stress
wheat adopts different strategies that include osmolytes accumulation, transport and uptake of
ions and expression of specific genes. This study focused on finding the impacts of
phosphorous and salt stress on four most cultivated wheat varieties namely Khaista-17,
Paseena-17, Abaseen-2021 and Zarghan-2021. Seedlings were exposed to phosphorous
deficiency and salt stress under hydroponic conditions and data were recoded for phenotypic
traits like root length, shoot length, leaf color and biochemical content such as proline,
chlorophyll, and Na+, K+, Zn+2 and P+3 concentration. Expression pattern of WESR1,
TRIae;Pht1;10, and TRIae;Pht1;11 genes corresponding to phosphorus deficiency and salt
stress was evaluated by molecular analysis. The expression of the selected genes was studied
using semi quantitative PCR using Actin as a reference gene. An overall, root, shoot length,
moisture and dry content was negatively affected by individual phosphorus and salt stress. The
concentration of proline showed that combined phosphorus and salt stress in plants
accumulated more proline compared to individual phosphorous and salt stress. Na+
concentration was increased whereas K+, Zn+2 and P+3 concentration significantly decreased
under salt-stressed plants. This study concluded that there were clear effects of phosphorous
and salt stress on the morphological parameters and Na+, K+, Zn+2, proline content and on the
expression of the selected genes in the wheat varieties. Future strategies need to be devised to
avoid losses due to salt and phosphorus stresses.
Keywords: Gene expression; osmolytes; phosphorus stress; salt stress; wheat
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Abstract
Soil bacteria used as Biofertilizers enhance the growth of plants and crops, increases crop yield,
are cost effective and eco-friendly microorganisms for sustainable Agriculture. The present
study aims to utilize the naturally existing soil bacteria, as Biofertilizers, that either get
associated in true (Brady)rhizobium – Legume root nodule forming symbiosis, or asymbiotically in the rhizosphere of non-leguminous plants that are referred to as Plant Growth
Promoting Rhizobacteria (PGPR). Both (Brady)rhizobium and PGPRs when associate with
plant roots can fix free atmospheric nitrogen, can solubilize insoluble soil phosphorous and
produce plant growth promoting hormones, individually or in combination, henceforth
resulting in a better crop yield. For this study a total of thirty (Brady)rhizobium and PGPRs
were isolated from soil of Talagang (32.9166°N, 72.0666°E), Fatheh Jhang (33.566°N,
72.642°E) & Jhang Bahtar (33.7660°N, 72.3609°E), also from nodules of Arachis hypogea,
Medicago sativa, Vicia sativa, as well as from rhizosphere of Zea maize, Allium cepa and
Lycopersicum esculentum. All the isolates were purified and characterized for their abilities to
fix nitrogen, solubilizing phosphorous and for producing plant growth hormone (indole acetic
acid). Thirty isolates were found positive for single or multiple beneficial traits. These isolates
comprising both (Brady)rhizobium and PGPRs were used as single strain inoculum
(biofertilizers) in three separate field experiments, two at Talagang on tomato and onion crops
and one at Fateh Jhang on maize crop. The initial observations at germination stage clearly
indicated 100 % seed germination as compared with the control plants without inoculation. The
increase in yield of various crops under high temperature and water stressed Arid climate
clearly indicates the agricultural sustainability that could be achieved by using environmental
friendly approach of multifunctional biofertilizers.
Keywords: diversity; rhizobacteria; biofertilizers; sustainable agriculture.
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Abstract
Wheat is one of the dominant staple food crops and globally grown on 21% agricultural land.
Phosphorus is of great significance to wheat because it promotes root growth and winter
hardiness, stimulates tillering and hastens maturity. Deficiency of phosphorous not only retards
growth and development of wheat but also disturbs its morphological, physiological,
biochemical and molecular parameters. This study focuses on the impact of phosphorus
deficiency on the growth of three wheat varieties namely Gulzar-19, Pirsabak-05 and Kohat17 that are most commonly cultivated in Khyber Pakhtunkhwa. Wheat seeds were germinated
in small pots containing sand and then 15-days old seedlings were subjected to phosphorous
deficiency stress in hydroponic system. The resulting response was recorded for the
phenotypic traits including root length, shoot length, leaf number, leaf color and leaf length.
Similarly, response under phosphorus stress for the nutrients like magnesium, calcium and zinc
including phosphorous and the biochemical chlorophyll was also recorded. The expression of
the selected genes was studied using semi quantitative PCR using Actin as a reference gene.
Results showed that the phenotypic traits were negatively affected with Gulzar-19 as the most
affected variety under the stress which was evident by its highest proline content of 45μg/g
compared to the control 20μg/g. An increased expression of the PHT1; 9 and TaPT8, genes
was shown by all the varieties under phosphorus deficiency. Based on the current findings, it
was established that phosphorous stress did disturb the morphological features of the varieties
while the chlorophyll and proline content of the seedlings were found inversely related to this
stress. The present findings may help explore further to comprehend the strategies these wheat
varieties adopt to overcome phosphorous deficiency.
Keywords: abiotic stress; chlorophyll; phosphorus; proline; wheat

Department of Environmental Sciences, COMSATS University Islamabad, Vehari Campus
211

International Conference on
Recent Trends in Environmental Sustainability
ESCON22/SAgri/23

Urban agricultural as sustainable agriculture
*1

Dr. Sahar Babiker A. Abdalla

1

Agriculture Research Corporation (ARC), Dry Land and Water Harvest Research Center
(DLWHRC), Khartoum, Sudan
Correspondence: sahar_babiker@yahoo.com
Abstract
Urbanization is a global phenomenon in both the world and is probably due to population
growth and rural migration. According to the UN report global population is expected to reach
9.7 billion by 2050 therefore food production needs to increase by 70% in the next 30 years.
At present, 55% of the world's population lives in urban areas, in 2050 around 64% of the world
population is projected to be urbanized, while in 1950 only one-third was living in urban areas.
In developing countries of Africa and Asia, urban population is expected to double between
2000 and 2030 due to land degradation, conflicts, food insecurity, poor education,
unemployment, and lack of infrastructure in rural areas. Urbanization contributes to climate
change given the intensity of urban cultivation systems. Nonetheless, urbanization can also be
considered a driving force of development in and the economy of cities; it creates new
opportunities for investors, marketers and consumers, whereby large, urbanized areas
experience significant economic growth. As urbanization increases, so does the need for food,
energy, shelter and water. Thus, the biggest challenge for urban planners is to find a balance
between urban resources and urban landscape towards a sustainable urban development.
What are the functions of urban agriculture (UA)?
Urban agriculture is defined as the production, distribution, processing, and marketing of food
and other products within and around the cities. Urban agriculture is not a new phenomenon
since ancient times. UA has made important contributions to feeding of city dwellers. Recently,
collected qualitative and quantitative data show that increasing numbers of urban poor are
engaged in urban and peri-urban agriculture (UPA) as a poverty alleviation strategy. As many
as 800 million people are employed in urban and peri-urban farming and related enterprises,
and this number are likely to increase in the future. Urban agriculture potentially integrates
food production, environment, and socioeconomics, thus offering a multifunctional strategy to
planners. Furthermore, UA is contributing to the livelihoods of urban dwellers by providing
income, food and job opportunities especially for women and children and ensures their food
security status. In Khartoum, harvested products are strongly market oriented and not mainly
for the households’ self-sufficiency. Moreover, UA facilitates direct access to food for the poor
and a stable supply of diverse foods for the middle class. Poor urban dwellers can also be
market consumers, they buy their food exclusively in cities and therefore particularly
vulnerable to food price increase and malnutrition. Thus, UA influences the nutritional status
of urban households where, symptoms of malnutrition are significantly higher in non-farming
families than farming ones. Taking advantage of the proximity of local markets, urban gardens
are oriented to produce vegetables and animal products. Plant and animal products from such
farming system is considered as a supplemental source of food for the household members,
rather than an income source. For instance, in Kampala (Uganda), Kathmandu (Nepal) and in
Zambia, most of the poultry and food stuff are produced within and around the cities. Urban
agriculture also contributes to recycling of human waste by using wastewater and composting
solid waste for use in the cultivation of crops.
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Urban agriculture is not an exclusive activity for the poor in developing countries; it also takes
place in developed countries. It is found often in small pieces of land at the city corner either
rented or owned for the community managed by groups. Urban agriculture in developed
countries creates an atmosphere for social interaction as entertainment and recreational areas.
Also, people benefit from urban agricultural to produce organic and healthy food for home
consumption. In contrast, in developing countries, urban agriculture is practiced generating
jobs for direct revenue for better families’ incomes and stabilities.
Problems and challenges in UA
Competition in land use is documented in different countries of the world were agricultural
land shifts to built-up or recreational areas. Due to the land use competition and the increase in
the value of the land for construction needs, urban dwellers offer combine different activities.
In Antananarivo (Madagascar) farmers practice fishing and brick making together with rice
cultivation. In Khartoum, Sudan traditional brick making is also practiced along the
riverbanks at the expense of the cultivated area.
Problems such as limited land area, insecure land tenure, high input costs and market price
fluctuations have been documented for many UA systems. Limitation of the land area and crop
intensification drives farmers to use excess amount of minerals fertilizers which increase input
costs. Integration of multi-production system such as livestock, fruit trees, field crops,
vegetables and aquaculture in the same space reduce input costs and often price fluctuation.
Brick making and animal husbandry in the proximity of cultivated lands may lead to their
exposure to heavy metals and pathogens. Such overlapping of agriculture and brick making is
creating an additional challenge to UA system in Khartoum. Animal dung as organic fertilizer
is used worldwide mostly as a soil organic amendment or non-woody biomass fuel. In order to
reduce fertilizer costs in sub–Saharan African countries, animal dung is used in intensive
cultivation systems by poor gardeners to compensate for the steady depletion of soil nutrients.
In contrast, in Khartoum animal dung is mostly used as biomass fuel in traditional brick
making. The challenge facing urban planners and decision makers is to manage the increased
pressure on natural resources such as fertile soils, water and biomass energy. However, the
resilience of UA systems to the dynamic changes in the city is related to the efficient use of
natural resources.
What is sustainable urban agricultural
Sustainable agriculture is farming in sustainable ways meeting society's present food and textile
needs, without compromising the ability for current or future generations to meet their needs.
Urban agriculture as a sustainable agriculture must integrate social, environmental and
economic principles. Socially, sustainable urban agriculture provides opportunities for social
interaction and individual recreational opportunities. Environmentally, sustainable urban
agriculture promotes efficient utilization of natural resources such as conserve soil, enrich plant
diversity, improve pollination, nutrient cycling, low or zero use of fertilizers, low water
consumptions and so on. Economically, practicing farming inside the city, close to the houses
and nearby the local markets reduce the cost of transportation between producers and markets.
Sustainable agricultures are supposed to generate quality and enough food for urban dwellers,
poverty alleviation plus offering better life quality for urban farming families, and enhance
better utilization of farming methods for more environmental sustainability.
Keywords: Urbanization, sustainable urban development, poverty alleviation, organic and
healthy food, sub-Saharan Africa
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Abstract
Widespread antibiotic resistance has been recognized in Escherichia coli isolates from human,
animal, and environmental sources. Although prevalence rates for resistant E. coli strains are
significantly distinct for various populations and environments, the impact of resistance to
antimicrobial drugs is ubiquitous. E. coli is a type of bacteria that normally lives in the intestine.
This study was conducted to understand antimicrobial resistance profile of E. coli prevailing
in soil of Margalla hills. Soil samples (n = 21) from different locations of Margalla Hills were
used for bacterial cultures. Gram staining and standard biochemical tests were used for
preliminary identification of pure bacterial isolates. Antimicrobial resistance of non-repetitive
E. coli isolates was determined against standard antibiotics including Penicillin, Oxacillin,
Amoxicillin/clavulanic acid, Ampicillin, Azithromycin, Piperacillin, Gentamicin, Colistin,
Rifampin, Vancomycin, Sulfamethoxazole/trimethoprim, Ciprofloxacin, Erythromycin,
Imipenem, Linezolid, Chloramphenicol, Cefuroxime, Cefotaxime, Fusiderm and Tobramycin
by disc diffusion, MIC and MBC method. Data was analyzed by using standard biostatistical
methods. The results of our study indicate that E. coli isolates from soil samples of Margalla
Hills National Park have moderate (30 to 60%) prevalence of antimicrobial resistance against
the studied antibiotics. On the basis of our results, we recommend that exposure of these
naturally occurring isolates to man-made antibiotic and antimicrobial agents should be avoided
or minimized in future to preserve their antimicrobial susceptibility and to inhibit their possible
risk to human health.
Keywords: E. coli, Pakistan; Margalla Hills; Soil; Antimicrobial Resistance.
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Abstract
Climate change is of global concern and worldwide water and soil resources are depleting with
time and is threatening for agriculture and food security. Further climate change is favoring the
certain harmful biotic organisms that are harmful to long-term horticulture production. In order
to meet global agricultural challenges of climate change, new technologies and farming
systems must be developed for sustainable horticulture production. In this regard, rootstocks
are an important component of modern agriculture's fruit crops. They are important in
determining orchard efficiency and fruit crop sustainability, as well as mitigating the negative
effects of climate change by increasing tolerance to temperature, salinity, and drought stress.
As a result, they could be a useful tool for managing hyper-arid zones, which are characterized
by a scarcity of water, limited resources, salinity, and the ever-changing desert climate.
Furthermore, the rootstocks have the ability to withstand biotic stresses as well as insect and
pest resistance, both of which are detrimental to long-term fruit production. They also have an
impact on fruit quality in terms of physical characteristics, internal chemical compositions, and
fruit early bearing. Rootstock breeding for fruit crops, on the other hand, is slower than scion
breeding. Therefore, there is a necessity to develop new rootstocks through traditional breeding
programs or by advanced biotechnology for sustainable horticulture production.
Keywords: Biotechnology; breeding programs; climate change; fruit; rootstocks; sustainable
horticulture
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Abstract
Wheat (Triticum aestivum L., AABBDD, 2n = 6x = 42) is among world's most significant
essential food crops. Given the fact that wheat yield has improved dramatically in recent years,
future wheat production will confront enormous problems because of climate change and a
growing worldwide population. Enhancing the resilience of wheat production through genome
editing is critical for ensuring global food security. To improve wheat breeding, researchers
need to knockout genes that are vulnerable to grain yield, biotic and abiotic stresses using
CRISPR/Cas systems. Through meta-analysis ,15, 33, 16 S genes (susceptible genes) were
identified for grain yield, biotic and abiotic stresses, respectively. Furthermore, these S genes
were re-mapped on the latest wheat reference genome sequence IWGSv2.1. The protein
sequences of biotic stress related S genes were retrieved, multiple sequence alignment (MSA)
was done, and phylogenetic tree was generated. For designing of efficient guide RNA (gRNA),
S genes with strong proof of concept were selected. To proceed with CRISPR/Cas9-mediated
genome editing in wheat, gRNA with appropriate adaptors will be synthesized and used for
CRISPR vector construction. Finally, the current challenges of wheat genome editing were
highlighted, as well as the opportunities for highly precise gene manipulation using
sophisticated genome-editing technologies. The success stories proved that CRISPR-based
genome editing will ramp up ongoing wheat research in order to
enhance sustainable agricultural production.
Keywords: S genes; gRNA; MSA; CRISPR.
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Abstract
Plant-microbe interaction i.e., symbiotic association is a well-known phenomenon for many
decades and the farmers have been practicing the cultivation of legume crops to enhance soil
fertility before the sowing of a non-leguminous crop. It was later revealed through scientific
research that the soil bacterium (Brady)rhizobium of the family Rhizobiacae, can enter into the
roots of leguminous plants forming root nodules, where they could convert the inert
atmospheric nitrogen into plant useable form as ammonium ions. The reduced form of nitrogen
in turn is incorporated into amino acids to form proteins, besides being an integral part of DNA,
adenosine phosphates and photosynthesis. Henceforth the nitrogen fixing bacteria result in the
saving of chemical nitrogen fertilizer produced through energy extensive Haber process,
utilizing non-renewable energy sources. The phenomenon of plant growth hormone production
and solubilization of insoluble/ fixed soil phosphorus besides nitrogen fixing property of
rhizobia and later on for plant rhizosphere associated asymbiotic bacteria in the rhizosphere of
non-leguminous plants was also reported and have now been extensively studied. These
bacteria also known as plant growth promoting rhizobacteria (PGPR) showed their significance
in terms of saving in expensive chemical phosphorous fertilizer that is widely being used by
the farmers to obtain higher crop yields. The nodule forming rhizobia and PGPRs termed as
biofertilizers are being considered as natural and environmentally friendly source of macro and
micronutrients and can best be utilized for the food crops of economic importance in terms of
reducing the use of chemical fertilizers. Moreover, besides the properties of nitrogen fixation,
phosphorous solubilization and plant growth hormone production, these biofertilizers exhibit
the property of biocontrol against various pathogens, like the production of antibiotics,
sidrophores etc and are considered against reduced use of pesticides. A comprehensive detail
of research techniques, microbial diversity, biofertilizer production technology and its
application in irrigated, rainfed, and arid regions with temperate and tropical environmental
conditions will be discussed.
Keywords: symbiotic association; bioferlizers; solublisation; PGPR
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Abstract
Salinity is a major problem of arid and semi-arid zones which decreased the crop yields. Proper
nutrient management in salt-affected soils can ameliorate the adverse effect of salinity in crop
yields. A pot research was conducted in wire house to investigate the growth response of wheat
(Triticum aestivum L.) to different nitrogenous (N) fertilizers and their influence on
mobilization and absorption of phosphorus (P) by wheat in saline-sodic soil. Three N fertilizers
viz. urea, calcium ammonium nitrate (CAN) and ammonium sulphate were applied to the soils
with two levels of salinity and a normal soil as control. The experimental pots were laid out
following completely randomized design (CRD). Nitrogen fertilizers urea, CAN and
ammonium sulfate were applied as 1.5×10-4, 2.6×10-4 and 3.2×10-4 Kg ha-1 respectively along
with the basal dose of 7.42×10-8 and 2.6×10-4 Kg ha-1 of K and P per kg of soil. The pots without
addition of any fertilizer were taken as control. Salinity was developed using calcium (Ca),
magnesium (Mg) and sodium (Na) salts to attain two levels of EC and SAR i-e, (EC=6 d S m1
, SAR=19) and (EC=12 d S m-1, SAR=26), using quadratic equation. Crop was harvested after
90 days of sowing. Soil properties like pH, EC, organic matter, textural analysis, carbonates,
bicarbonates, Cl-, Ca + Mg and also nitrogen, potassium and phosphorus concentration in soil
samples were determined. For plants, chlorophyll content, plant height, root, shoot fresh and
dry weight were recorded. Nitrogen and phosphorus concentration in plant sample’ was
determined after digestion. The collected data were statistically analyzed using appropriate
statistical design. The maximum shoot fresh weight (6.6 g plant-1), shoot dry weight (3.26 g
plant-1), root fresh weight (0.77 g) and root oven dry weight (0.39 g) was observed in soil of
EC=12 and SAR=26 with the application of ammonium sulphate and maximum plant height
(68 cm) was observed in normal soil with the application of ammonium sulphate as compared
to control. Maximum N contents in plant shoots (32.2%) was observed in soil of salinity level
S3, i-e:- (EC=12 and SAR=26) with the application of calcium ammonium nitrate (CAN) and
maximum P contents in plant shoots (2.69 ppm) were observed in soil of salinity level S3, i-e:(EC=12 and SAR=26) with the application of ammonium sulphate.
Keywords: Salinity; sulphate; Nitrogen fertilizer; phosphorous
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Abstract
Rice is a very important grain crop and is intensively cultivated as rice-wheat cropping system
in Pakistan. Remote sensing (RS)-based satellites are used to estimate water use for irrigation
and its workability for resource optimization. Normalized difference vegetation index (NDVI)
data are designed to evaluate various irrigated soils with green biomass in the study area. A
major increase in NDVI is reflected in the early stages of growth, whereas decrease in NDVI
is called as end of growing season. A detailed analysis of NDVI, land surface temperature
(LST) and Emissivity by using data of remote sensing in complicated irrigated basins delivers
whole profile for improved water resource planning and management. The estimation of
consumptive water use through NDVI, LST and emissivity served as input in Soil Energy
Balance Algorithm for Land (SEBAL). Using RS data, this study tries to deliver complete land
use maps of the district Vehari region (Tehsils Burewala, Vehari, Mailsi) of Pakistan from 2005
to 2020 to detect changes in LST, NDVI and emissivity. Various indicators were used to
evaluate equity, adequacy, and responsibility. Wheat and rice crop domination regions were
assessed by using the crop classification technique and Landsat, NDVI 250 m resolution. Our
results showed that all three tehsils (Vehari, Mailsi and Burewala) showed decrease in
vegetation cover from 2005 to 2020. The study shows that all these study areas faced rise in
temperature which has resulted in increased crop water requirement of rice crop. Using this
information, for rice, crop-specific ETa can be screened out and this data may be employed
with crop yield to estimate crop water production (CWP) in Southern Punjab. The vegetation
area from 2005 to 2020 has been decreasing while building area has been increasing from 2005
to 2020.
Keywords: Performance assessment; Crop classification; NDVI; Water management; Crop
water productivity
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Abstract
Soil Salinity is the worldwide agricultural issue that impact 6% of land. Salinity hinders plant
growth, development and yield by inducing osmotic impacts and nutritional disorders in plants.
The decrease in plant growth and development on salt affected soils is principally due to cell
division and cell enlargements. The remediation of salt-affected soils has become basic to feed
the expanding populace of the globe. Maize (Zea mays L.) is the main cereal crop, cultivated
under a wide range of soil and climatic conditions. Salinity-induced perturbance in the uptake
and transport of mineral nutrients e.g., calcium (Ca), magnesium (Mg), potassium (K), in leaf,
stem, and roots of maize changes physiological processes that may also affect on the production
and transport of photosynthates to developing grains. To determine the effect of salinity on the
seed development, a pot experiment was done comprising of the treatments; T1: Control; T2:
75 mM NaCl; T3; 2.5 mM K; and T4: 75 mM NaCl + 2.5 mM K. Plant were grown till maturity
and the cobs were harvested 15 days after silking to determine the moisture contents and dry
mass accumulation in the developing grains. Moreover, the plant shoots were also harvested
for Na, K, Ca determinations. The results reveled those plants exposed to salinity stress had
higher Na accumulation accompanied with reduction in expansion growth (18.89%) and plant
biomass accumulation (35.00 %). The results also revealed that plants under stress with lower
growth had significantly lower kernel growth which was compensated with additional
potassium supply. The higher soluble salts in soil perturbed the ionic balances and changed the
concentration of K and Ca concentrations in the shoots.
Keywords: Maize; remediation; Potassium; salinity
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In present study, arbuscular mycorrhizal fungi (AMF) i.e., Glomus mosseae (GM) and Glomus
fasciculatum (GF) amended with Sichar (silicon + biochar) used in the current study. The
salinity treatments were 0 (S0, control) and 120 mM (S1). We were used in the study and
applied at the rate of 50g inoculum per treatment (containing AMF spores, hyphae, root
segments; spore number 25-30 per gram). The treatments were Ct, S0GM, S0GF, S1GM,
S1GF, S0GM+SBC, S0GF+SBC, S1GM+SBC, S1GF+SBC. The treatments were arranged
using the completely randomized design (CRD) and repeated thrice. The crop was harvested
when the 50% pod color were turned pale yellow. The full dose of nitrogen and potash
fertilizers while the half dose of P was applied at the time of harvesting while the remaining
half dose of P was applied at the time of flowering. Ten seeds of canola cultivar CV. Hyola 401 were sown and then thinned to three. Four irrigations were applied during the whole study.
The AMF along and in combination with SBC improved the growth and development of canola
under salinity stress. Both AMF i.e., GM and GF successfully increased the colonization and
number of spores under salinity but the effect of FM+SBC were more promising. The clear
effect of FM+SBC on the canola plants was noted as the total phenols, total flavonoids and
DPPH contents were decreased under salinity stress. The osmolytes contents were also
reduced. The oil contents in the seeds were also increased in the GF +SBC treatments.
Combination of FM+SBC enhanced macronutrients (N, P, K and Ca) and micronutrients
concentration (Mg, Mn, Cu, and Zn) in plant root and shoot. Hence, overall, the study results
noted that AMF and Sichar biochar application might increase the availability of nutrients
especially NPK for plants. However, the response of both biochar and AMF inoculants may
varied in different soils which needs in depth investigations especially its residual effects at
field levels in different climatic conditions before final recommendations.
Keywords: Biochar; oil contents; Salinity; Canola; Fungi
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Role of exogenous vitamins to mediate plant defense responses under abiotic stress
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Abstract
The changes in climatic conditions induce several abiotic stresses that impair plant growth and
yield potential. Waterlogging, drought, temperature, salinity, and heavy metals are among the
major environmental constraints. Plants manifest modifications in critical physiological and
biochemical processes in response to these environmental constraints. The generation of
reactive oxygen species (ROS) at an accelerated rate is reported in plants when under abiotic
stress. Higher ROS levels cause substantial damage to critical cellular compartments. However,
plants possess an intricate antioxidant defense mechanism to combat ROS generation.
Enzymatic and non-enzymatic antioxidants comprise an antioxidant system. Plants also exhibit
modifications in osmotic adjustments, nutrient acquisition, and hormonal balance under abiotic
stress. Further, plants undergo loss of turgor which is considered the leading cause for growth
reduction under stressful conditions. Several vitamins have the potential to mediate plant
defense responses. Menadione sodium bisulphite (vitamin k derivative), tocopherol (vitamin
E), thiamin (vitamin B1), ascorbic acid (vitamin c), and niacin are important vitamins with the
ability to improve plant defense responses under abiotic stress. Vitamins application, either as
a foliar application or pre-sowing seed treatment, effectively mitigates the underlying stress
conditions by regulating physiological and biochemical processes in plants.
Keywords: Reactive oxygen species; Menadione sodium bisulphite; Enzymatic and nonenzymatic antioxidants
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Low doses of caffeine as seed priming are effective for the induction of water stress
tolerance in wheat at germination and early vegetative stage
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Abstract
Better crop stand establishment is a major problem in agronomic crops for better production
especially under rainfed conditions. Rapid and uniform seed germination contributes
maximally in the establishment of better crop stand that is a problem under water deficit
conditions. Different methods/techniques are being used to overcome this problem. These
include the hydro priming osmo-priming, chemo-priming, chilling treatment etc. The chemopriming includes the priming with different organic and inorganic chemical, and it is found
successful in better crop production by improving the seed germination and seedling
emergence potential. The present experiment was conducted in growth room to find out the
effects of seed priming with different levels of caffeine under PEG-induced water stress under
growth room conditions in the Department of Botany, Government College University
Faisalabad. The PEG-8000 with 16% (-0.65 M.Pa) concentration was used to create water
stress. The experiment was arranged in CRD with four replications of each treatment. Wheat
cultivar S-24 was used for the experimentation. The experiment was comprised of two sets of
Petri-dishes corresponding to each level of water stress. One set was supplied with half strength
Hoagland’s nutrient solution and the other set was supplied with 12% PEG-8000 in half
strength Hoagland’s nutrient solution as water stress treatment. There were 6 seed soaking
treatments i.e. no soaking, water soaking, and 4, 8, 12, 16 ppm doses of the caffeine. Water
stress negatively impacted the seed germination and seedling emergence, seedling growth,
biosynthesis of photosynthetic pigments, and antioxidative defence mechanism but increased
the membrane lipid peroxidation. Seed priming with different caffein levels significantly
reduced the adverse impacts of water stress on seed germination, seedling growth, leaf
photosynthetic pigments and antioxidative defence mechanism but the positive responses were
found only due to seed priming with 4 and 12 ppm levels of caffeine. The maximum
amelioration was found due to seed priming with 12 ppm level of caffeine as compared with
other levels. In conclusion seed priming with 12 ppm level of caffeine is recommended for
better germination and better crop stand establishment in rainfed or water deficit areas.
Keywords: antioxidative defence, lipid peroxidation, seed priming
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Groundwater vulnerability evaluation based on Modified DRASTIC Model and its
relationship with groundwater arsenic and water table in Lahore
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Abstract
Metropolitans in the developing countries are facing a menace of deteriorating drinking water
quality. Lahore is the second largest mega city of Pakistan and is confronting a challenge
regarding the availability of clean drinking water for its rapidly increasing population. The
study was performed to create a vulnerability map based on modified DRASTIC model and
assess the distribution of groundwater arsenic in Lahore City. The groundwater arsenic
concentrations data (n = 446) from Water and Sanitation Agency tubewells was acquired to
analyze the water quality. ArcGIS spatial analyst and geostatistical analyst were used for
computing the modified DRASTIC model and mapping the water quality. The modified
DRASTIC model revealed that 51.38%, 36.77%, 9.48% and 2.37% area could be categorized
in terms of vulnerability as low, moderate, high and very high, respectively. The 'high' and
'very high' vulnerability classes were found in the western parts of Lahore. The groundwater
arsenic concentration map also showed higher values in the north-western parts while in the
eastern parts of the study area, the arsenic concentrations had a decreasing trend. In Ravi Town,
the arsenic concentrations were positively correlated with modified DRASTIC vulnerability
index and inversely correlated with water table depth (p < 0.01). It is recommended that the
arsenic removal plants should be installed at all the tubewells with higher arsenic levels (arsenic
concentration > 50 ppb) to provide safe drinking water to the citizens of Lahore. Moreover, the
geospatial techniques used for vulnerability mapping and analysis of water quality could be
applied in other mega cities as well for better monitoring and management of drinking water
quality.
Keywords: Modified DRASTIC, GIS, arsenic, groundwater vulnerability, correlation
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Food waste: causes and economic losses estimation at household level in Pakistan
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Abstract
Food waste is one of the major sustainability issues that need to be addressed due to its huge
negative impacts on economy, environment and food security. To develop a food waste
reduction policy on regional and global level, it is mandatory to have a clear understanding of
the various factors that prompting food waste at household level and the extent of the economic
losses incurred by food waste. Reducing food waste can decrease household expenditure on
food, freeing resources for health, education and well-being. The current study was aimed to
(i) examine the food waste behavior of the respondents and to (ii) determine the level of
monetary losses from food waste. To address these objectives a questionnaire survey and
sample of food waste generated during 24h were collected from fifty-one households in tehsil
Kahror Pakka, District Lodhran, Punjab, Pakistan. The survey, focus was on levels of food
waste and respondents’ knowledge and behaviors about food waste. Economic estimation of
food waste was also done. In the survey, respondents from both high- and low-income
households revealed that their fruit and vegetables (31%; 32%) and peel and scrap (53%; 48%)
losses were higher while egg losses (4%; 4%) were lower. Want to eat fresh food and have no
time to save food were the reasons for food waste. Monetary losses from food waste (Rs.
3677.01 per capita per annum) were higher in high income households.
Key words: Consumer behavior; Economic losses; Food waste; Pakistan

Department of Environmental Sciences, COMSATS University Islamabad, Vehari Campus
225

International Conference on
Recent Trends in Environmental Sustainability
ESCON22/SAgri/36
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Abstract
In arid areas the irrigation of agriculture land with wastewater is common practice. This
practice has serious threats for public health as well as environmental aspects. Prevailing
chemical-based strategies under use to remediate the heavy metals are too much costly and are
not eco-friendly. The use of microbe as heavy metal bioremediation strategy has become an
environment friendly approach in recent era. Keeping all these aspects under consideration, the
present study was conducted to isolate the bacteria equipped with heavy metal remediation and
plant growth promoting potential. A total of four bacterial isolates M50-3/1, WWCd-5/1,
WWCd-5/2 and WWCd-5/3 were obtained from the sewage water and sewage water irrigated
agricultural soil. Maximum inhibitory concentration (MIC) of the isolates was recorded by
growing the isolates on various concentrations ranging from 50-2000 mg/L of cadmium (Cd),
zinc (Zn), arsenic (As) and lead (Pb) using CdCl2, zinc sulphate, sodium arsenate and lead
nitrate as their salt, respectively. The isolate M50-3/1 showed tolerance to the all concentrations
ranging from 50-2000 mg/L of Cd, Zn and Pb but the MIC of the isolate M50-3/1 with respect
to As was 100 mg/L. The isolate WWCd-5/1 was able to grow on all concentrations (50-2000
mg/L) of Zn, Pb, As and Cd. The isolate WWCd-5/2 showed growth on all concentrations of
Zn, Pb, As and Cd with exception that the isolate was unable to grow on As at 2000 mg/L. The
bacterial isolate WWCd-5/3 was able to grow on various concentrations (50-2000 mg/L) of Zn,
Pb and Cd but MIC value of the isolate for As was 500 mg/L. In the presence of all metals (500
mg/L of each metal), the bacterial isolate M50-3/1 solubilized maximum amount of phosphate
(P) and produced maximum amount of indole-3-acetic acid (IAA). The bacterial isolate
WWCd-5/1 solubilized higher amount of P and produced maximum amount of IAA in the
presence of 500 mg/L lead. In the presence of 500 mg/L arsenic (As), the bacterial isolate
WWCd-5/3 produced maximum amount of IAA while the isolate WWCd-5/2 showed highest
P solubilization at this As dose. In the presence of 500 mg/L cadmium (Cd), the bacterial isolate
M50-3/1 produced highest amount of IAA while the same isolate solubilized maximum amount
of P in 500 mg/L zinc (Zn). The bacterial isolate WWCd-5/3 solubilized maximum amount of
P in 500 mg/L Cd. The values of total protein (TP), APX, catalase and POX were produced
maximum in the bacterial isolates WWCd-5/2, WWCd-5/1, M50-3/1 and WWCd-5/3,
respectively in the presence of 500 mg/L each of As, Cd, Pb and Zn as combine form. In mini
pilot plant assay, highest amounts of As, Pb and Zn was detected in treatment T1 while the
minimum values of these metals were detected in T4 treatment.
Keywords: Bacterial Isolates, Maximum inhibitory concentration, Public Health
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Impact of different organic soilless substrate on vegetative and reproductive growth of
Petunia x hybrid cv. “Blush pink”
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Abstract
Petunia is important bedding and potted ornamental flower because of its diverse colors and
varieties. Soilless growing media has a significant effect on growth and production of flowering
plants because of different organic matters present in it. This experiment was conducted to
evaluate the effect of different soilless substrate on vegetative and reproductive growth of
petunia. Four different compositions of soilless substrates were used having T1: Coco coir 30%
+ Leaf manure 50% + Pressmud 20%, T2: Saw dust 30% + Peat moss 40% + Pressmud 30%,
T3: Coco coir 60% + Peat moss 30% + Leaf manure 10% and T4: Pressmud 60% + Coco coir
20% + Peat moss 20%. Silt was used as a control. Highest number of flowers, canopy diameter,
number of leaves and lateral branches and fresh and dry weights were recorded in T4 having
Pressmud 60% + Coco coir 20% + Peat moss 20%. Diameter of flowers was recorded highest
in T1 having Coco coir 30% + Leaf manure 50% + Pressmud 20%. Highest leaf area of plants
was recorded in T2 having Saw dust 30% + Peat moss 40% + Pressmud 30%. T4 was found
superior having better vegetative and reproductive growth.
Keywords: Vegetative growth, Reproductive growth, Organic soilless substrate, Pressmud,
Peat moss, Coco coir, Leaf manure, Saw dust.
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Abstract
The current fast socioeconomic fluctuations and significant environmental changes constitute
existential challenges for tribal communities of Thakht-e-Sulaiman Hills, Pakistan. Therefore,
manifold problems get arrived which needs to improve the livelihood of these people through
sustainable livelihood strategies.For the collection of quantitative and qualitative data on
socioeconomic issues, household and community surveys were carried out. Besides semistructured interviews on non-timber forest products (hereafter NTFPs) collection and
marketing, transect walks were also made for a quantitative assessment of the forest use. The
NTFPs were an important source of income for 11% households in the study area. A total of
13 plant species from 13 different families with 256 use reports, obtained from 40 informants,
comprise the NTFPs of the area. The wild fruits were the most important and prominent
category regarding sub-categories of NTFPs, from which each village gets highest earning. The
NTFPs are contribution well in the livelihood of mountainous areas and has the potential to
diversity and improve their livelihood on sustainable basis. For this, awareness to the collectors
regarding marketing, consumer’s demands, training in the sustainable and sophisticated
collection, storage facility and the encouragement for marketing of the less utilized species
should be taken in consideration and implemented at the government level.
Keywords: Wild Food Plants; Non-timber Forest Products; Sustainable Livelihood;
Biodiversity Conservation
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Abstract
Gladiolus (Gladiolus grandiflorus L.) is popular due to its diverse exotic color and floral
morphology which could make it an integral part of the modern landscape. Utilization of
different ornamental plants in landscape imparts a number of positive effects on climate and
society. Therefore, present research was conducted to compare different gladiolus cultivars
based on various morphological, floral quality attributes and community response. Four
different gladiolus cultivars (White Prosperity, Purple Flora, Red Balance and Rose Supreme)
were evaluated. Experiment was carried out following randomized completely block design
(RCBD) with three replications. Data were analyzed by using Software “Statistic 8.1” and
treatment means were compared by using Tukey’s test at 5% significance level. The statistical
analysis based on different morphological traits of the evaluated cultivars revealed that the
cultivar named “White Prosperity” showed the best performance based on flower quality and
other growth attributes. The cultivar named “Purple Flora” was observed to be least effective;
while the remaining cultivars including “Red Balance” and “Rose Supreme” were observed to
be intermediate in performance as compared to that of White Prosperity and Purple Flora
cultivars. In addition, a population-based survey was carried out to assess the use of gladiolus
as a bedding plant in landscape. The conducted survey revealed that the respondents with age
less than 30 years were the most frequent respondents as compared to the other age groups. A
significant amount of the respondents encouraged the utilization of gladiolus as a bedding plot
in landscape. In conclusion, present study identified “White Prosperity” as a best performing
gladiolus cultivar under Faisalabad agro-ecological conditions and a promising candidate to be
utilize in landscape as a bedding plot. Moreover, based on the analysis of the public survey
conducted, it has been concluded that the inclusion of gladiolus as a bedding plant in landscape
could create new vista in landscape horticulture.
Keywords: agro-ecological, White Prosperity, Gladiolus grandifloras, Landscape
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Abstract
Urban Parks are the major component of urban green infrastructure. They are the sites of the
entertainment and relaxation for urban dwellers and act as an indicator of urban ecological
health. In this study, 6 urban parks divided into two categories Old parks (OP) and New parks
(NP)) in Faisalabad were investigated in 2021. A total census of tree population in selected
urban parks were carried out and then studied for various parameters. Tree composition, species
richness, native and exotic trees distribution were compared between two kinds of parks. Result
showed that 3532 trees belonging to 56 species, 49 genera and 29 families were enumerated,
with 2230 trees in OP and 1272 trees in NP. The distribution is largely dominated by a few
common species. OP have higher proportion of native trees while, NP have higher proportion
of exotic trees. Dominance of exotic tree species in NP depicted that change in time has
significantly affected the plantation pattern of urban parks in Faisalabad. OP had higher tree
species richness (47) as compare to NP (36). Dominance of exotic species in new parks is the
major cause of low tree diversity. Presence of higher number of exotic trees disturbs the
sustainable functioning of urban ecosystems due to greater risks associated with exotic trees.
To improve urban environmental conditions greater attention requires to be paid to the
plantation pattern and species selection in urban parks. The need for the hour is to select an
appropriate mix of trees that supports biodiversity and maximizes environmental and
ecosystem services.
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Low street tree diversity: a possible threat to the sustainable urban ecosystem
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Abstract
Assessment of street tree diversity is considered integral to sustainable street tree management
and preservation of the ecosystem services and social benefits that street trees provide. In this
study, 6 residential areas divided into two categories: Old Residential Areas (ORAs) and New
Residential Areas (NRAs) in Faisalabad were investigated in 2021. A total census of street tree
population in selected residential areas were carried out and then studied for various
parameters. Tree composition, species richness, native and exotic trees distribution were
compared between two kinds of residential areas. Results showed that the distribution is largely
dominated by a few common tree species. ORAs have higher tree diversity (37) while, NRAs
have lower tree diversity (22). Dominance of few tree species in both ORAs and NRAs depicted
that change in time has significantly affected the plantation and diversity pattern of residential
areas of Faisalabad. Dominance of few tree species in residential areas is the major cause of
low tree diversity. Greater attentions of Municipality of Faisalabad and Urban policy makers
are required in order to develop and manage street tree plantation on sustainable level.
Keywords: Diversity indices, Sustainable, Urban plantation, Native trees, Resilience
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Abstract
The present study was designed to evaluate traditional ethno-medicinal knowledge (TEK) and
conservation threats to plant biodiversity, particularly the medicinal flora of district Kohistan.
The ethno-botanical data were collected based on field surveys using semi structured
interviews, questionnaires and group discussion with local informants, traditional healers and
herbalists. The data were analyzed by using various ethno-botanical tools such as relative
frequency of citation, use value, informant consensus factor and fidelity level. In total 112 plant
species belonging to 89 genera and 49 families were documented from the twelve localities of
the Swat and Hazara Kohistan. The Asteraceae and Rosaceae families were dominant with
maximum number of species (10 species each). About 40.17% of the reported species were
used ethno-medicinally comprising 51 recipes to treat various diseases such as gastro-intestinal
disorders, skin infections, respiratory disorders, wounds healing, fever, nervous disorders, and
urinary tract problems. The nervous disorder exhibited highest value for informant consensus
factor (1.00), followed insect repellant, joint/muscular pain, liver disorders, urinary problems,
and gastro-intestinal disorders (0.80, 0.75, 0.66, 0.62 and 0.61, respectively). The Ajuga
bracteosa, Cirsium arvense, Datisca cannabina, Juglans regia, Mentha longifolia, Oxalis
corniculata, Plantago major, Polygonatum multiflorum, Polypodium sibiricum, Rumex
hastatus, Solanum nigrum, Trifolium pratense and Valeriana jatamansi were among highly
consumed medicinal plant species. About 88.3% plant species were used as fodder, followed
by food and medicines (40.1% for each) and as fuel wood (36.6%). The Abies pindrow, Acer
cappadocicum, Cedrus deodara, Indigofera tinctoria, Juglans regia, Morus nigra, Olea
ferrugine, Parrotiopsis jacquemontiana, Picea smithiana, Pinus wallichiana, Pistacia khinjuk,
Punica granatum, Salix tetrasperma and Ziziphus oxyphylla were the species with maximum
relative frequency of citation (RFC), used value (UV) and fedility level (FL). The critically
threatened plant species of the study area were Cedrus deodara, Olea ferruginea, Picea
smithiana, Pinus gerardiana, Pinus wallichiana, Quercus glauca, Q. semecarpifolia and Viola
pilosa. The information on ethno-medicinal uses could be useful for in depth phytochemical
screening and in vitro/in vivo studies of various activities of highly utilized medicinal plant
species of the area to authenticate the traditional knowledge of local inhabitants. Moreover, the
present study provides base line data, which is highly significant for conservation managers
and concerned authorities to protect the medicinal and economic plant species of the area on
urgent basis.
Keywords: flora; conservation; medicinal plant
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Abstract
Identification of the techniques that increase the drought stress tolerance such as soil waterretaining polymers and their application in citrus can help to improve the growth, production,
and fruit quality. Thus, this study was carried out to investigate the effects of superabsorbent
polymer aquasorb (SAPA) on physiological and biochemical properties of page tangelo (Citrus
reticulate) under 100, 75, and 50% field capacities (FC). Three different levels of
superabsorbent polymers aquasorb (SAPA) were mixed with the soil, including 0 (SAPA1),
0.25 (SAPA2), and 0.5 (SAPA3) weight percentage of the soil. Results indicated that SAPA3
significantly increased in net photosynthetic rate, stomatal conductance, photosynthetic
pigments, leaf relative water content, and leaf water potential under drought stress conditions.
Furthermore, it was recorded that proline contents also remarkably increased under severe
drought stress conditions. Similarly, it was observed that the accumulation of such metabolites
was rather higher in SAPA1 as compared to other levels of SAPA. However, the enzymic
activities of superoxide dismutase (SOD), catalase (CAT), and peroxidase (POD) were reduced
with SAPA3 application under severe drought stress, but SAPA led to a decrease in
accumulation of superoxide radical (O2−), hydroxyl radicals (OH−) and hydrogen peroxide
(H2O2). SAPA3 application also decreased total soluble solids (TSS) of fruit under water stress
but increased vitamin C contents and fruit yield under drought stress treatments. An increase
in yield and water use efficiency was also observed in drought-stressed plants. Hence, the
research conducted indicated that the application of SAPA can mitigate the negative effects of
water stress on plant growth and fruit yield through protecting photosynthetic systems,
improving leaf water status, and water use efficiency.
Keywords: Citrus reticulate; Drought stress; Stomatal conductance; Superabsorbent polymer;
Peroxidase; Vitamin C
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Abstract
Owing to the negative impact of Arsenic (As) on human health, it has received considerable
attention globally. Nowadays, alarming levels of As has been reported in aquifers worldwide.
This study was designated to explore the efficiency of various biosorbents (tea waste, wheat
straw and peanut shells) for As removal from As-contaminated water. Four As-contaminated
water samples (having concentrations of 50, 100, 200 and 400 µg L-1) were synthesized by
diluting aqueous standards/reference material (1000 mg L-1) of As. A column scale experiment
was performed to remediate As from As-contaminated water at a pH range of 5-8 using three
adsorbents. It was observed that all of the adsorbents efficiently remove As from all water
samples. Moreover, the high removal (up to 92%) was observed from initial As concentration
of 400 µg L-1. It was observed that at low As concentration (50 and 100 μg L-1) high pH (pH7 and 8) favor As removal while at high initial As (200 and 400 μg L-1) low pH facilitate As
removal (pH-5). Overall, Peanut shells removed more As (up to 92%). Moreover, the initial
concentration of As showed greater influence on the adsorption efficiencies of biosorbents.
Hence, it can be concluded that by using agricultural biosorbents As can be remediated form
contaminated groundwater efficiently and cost-effectively. The pilot study suggests designing
a low-cost, efficient and ecofriendly unit to remediate As-contaminated water.
Keywords: Agricultural biosorbents, Remediation, Arsenic, Aqueous medium
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Abstract
The urbanization and crucial influence of man in the natural setup is causing numerous
difficulties. In the current era of modernization, human activities are disturbing the ecosystem,
like industrialization, emissions of toxic gasses, causing several diseases. To tackle these
problems Green Productivity is a tool to help and maintain a balance between needs and supply
of products or services and maintain the environment. In the current study, two different areas
were selected from the twin cities named: Sadiqabad, Rawalpindi and Bahria Town, Islamabad.
Sadiqabad, Rawalpindi is a dense urban area with less or no trees and vegetation while the
Bahria Town, Islamabad has lush green plantation and Margalla Hills Forest in the vicinity.
This ground reality makes both locations best to justify the concept of green productivity. For
this purpose, total 20 water samples (i.e., 10 from each site with triplication) were collected
and physiochemical properties were analyzed including temperature of water, TDS, pH,
alkalinity, hardness and chloride ion. The results from Bahria Town, Islamabad were
significant (p>0.5) while results from Sadiqabad, Rawalpindi were evidently opposite.
Environmental parameters from past 10 years (2010-2020) including rainfall, maximum
temperature and minimum temperature were analyzed and found increasing trend in
temperature. Moreover, the rainfall pattern was also uncertain. A public survey was conduct in
the study areas to identify the socioeconomic status and to found awareness and interest level
for tree plantation. Interviewees were from diverse background. In the study area of Bahria
Town, Islamabad disease frequency was low, temperature was relatively tolerable, people were
relatively polite, lesser noise pollution and lush green vegetation was found. Furthermore, in
Sadiqabad, Rawalpindi few trees were found, temperature was relatively high, high noise
pollution, people were usually suffering from lungs diseases and asthma etc. people had
relatively rough behavior. However, inhabitants of both study areas showed great interest and
considered dire need for tree planation. The current study proved a prominent distinction about
the impact and need of green productivity via green infrastructure and plantation. Green
productivity has become need of the modern urban planning and sustainable development.
Keywords: Green productivity, green infrastructure, Tree plantation
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Organo-mineral amendments regulates carbon sequestration in rice-wheat rotation
under different tillage systems
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Abstract
Among major cropping systems, rice–wheat system is questioned due to its high contribution
in carbon fluxes. A 2-year field study, to quantify the impact of nutrient management
approaches on harvestable Carbon (C)-biomass, crop-derived C, and soil organic C
sequestration (SCS) and decomposition rate, was executed under conventional tillage (CT) and
reduced tillage (RT) in rice-wheat system of Punjab-Pakistan. The fertilization management
treatments, including control (T1); treatment 2 (T2, NPK) recommended NPK; treatments 3
(T3, animal manure (M; 20.0 Mg ha-1); treatment 4 (T4, 100% crop residue incorporation;
treatment 5 (T5, NPKM5/5) 50% NPK and 50% M; treatment 6 (T6, NPKS5/5) 50% NPK and
50% crop residue; treatment 7 (T7, 0.25NPKM + 0.50S) 25% NPK with 25% M and 50% crop
residue; treatment 8 (T8, 0.25NPKS + 0.50M) and 25% NPK with 25% crop residue and 50%
M were randomly allocated in a split plot design under conventional tillage (CT) and reduced
tillage (RT). The results show that organo-mineral treatments (T5-T8) increased harvestable
C-biomass by 12.56% and 53.31% relative to NPK- and organic amendments-alone and
control, respectively under both tillage systems. Further, organo-mineral treatments resulted
higher crop-derive C-inputs by 18.27% and 60.72% over that from the NPK- and organic
amendments-alone and control, respectively under both tillage methods. Control gave negative
SCS rate that ranged from -75.28 to -579.08 kg ha-1 y-1. Organic amendments-alone increased
SCS rate by 63.25% relative to NPK-alone under both tillage system. However, organo-mineral
treatments increased SCS rate by 801.31% as compared to NPK-alone. Furthermore, the RT
system decreased decomposition rate by 52.31% as compared to CT system. In conclusion,
organo-mineral treatments could induce high C sequestration with reduced decomposition rate
in the soils occupied by rice-wheat sequencing.
Key words: Rice–wheat system; Harvestable C-biomass; C-sequestration; Residue
incorporation
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Efficacy of foliar application of micronutrients on yield of BT and Non-BT cotton
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Abstract
Cotton (Gossypium hirsutum L.) is one of the major crops which plays vital role in economy
as well as agro-based industry of Pakistan. Major soils of Pakistan are calcareous alluvium in
nature and are low in many essential plant nutrients. The prevalence of free carbonates, low
organic matter and high pH of soils also depict a risk of micronutrient deficiencies in crops.
Deficiency of micronutrients, especially boron, zinc and copper causes substantial yield losses
in cotton. This study has been designed to determine the influence of foliar application of
boron, zinc and copper to estimate yield of both BT and Non-BT cotton. Six treatments
comprising of T1= Control, T2= Zinc sulfate, T3= Copper sulfate, T4= Boric acid, T5=
Zn+B+Cu and T6= Distilled water were applied as foliar spray after forty days of sowing and
at flowering and peak flowering. Boron application significantly improved the number of bolls
and seed cotton yield, while zinc application also significantly improved the number of bolls
and number of flowers. Amongst the two varieties, BT cotton performed better than Non-BT
variety. In conclusion, foliar application of B and Zn at 2% and 1% respectively were the most
effective in improving the yield and yield contributing parameters of different cotton varieties,
mostly the BT cotton yield.
Key words: Cotton; Micronutrient deficiency; Foliar application; Boron; Zinc
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Abstract
Morchella species are a large group of edible mushrooms in the Morchellaceae family that
have medicinal and economic value. They are mostly present at high altitudes of 2500-3500 m
in dense conifers forest and some are also present in silt soil which is rich in nutrients. Morels
phenotypic variability has made morphological classification difficult, resulting in taxonomic
uncertainty within the genus. This uncertainty for Morchella species classification can only be
tackled by analyzing at the genetic level with the help of DNA markers. Genetic diversity of
Morchella species grown under natural conditions in northern and galyat areas of Pakistan is
rarely investigated for phylogenetic relationship. Keeping in view this aspect of morels the
present study was designed to analyze nuclear diversity of Morchella species through ITS and
SNPs markers. The samples were collected in the growing season of Morchella species from
selected areas followed by DNA extraction. The extracted DNA was subjected to PCR
amplification by exploiting selected SNPs and ITS markers. Genomic DNA isolation was done
in this study, which was amplified by 15 SNPs and 3 ITS markers to assess polymorphism in
10 Morchella samples. One of the eight primers evaluated in the current study (Ao1) the most
polymorphism among the 10 samples examined. A similarity matrix was created using the
SNPs and ITS profile to create a dendrogram for phylogenetic analysis, indicating the
relationship between the three Morchella species. The dendrogram shows three groups which
are G-1, G-2 and G-3 group. The G-1 showed maximum variation from G-2 and G-3 group.
The variation showed by the G-1 group is due to different environmental factors which include
moisture content, nutrient availability, temperature, and atmospheric pressure. These findings
need to be validating by extensive sampling of Morchella species throughout the country.
Keywords: Morchella, Genetic Diversity, SNPs, ITS, PCR, Conifers Tree
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Abstract
Emerging plant pathogenic fungal pathogens infecting cereal crops are posing serious threat to
food security worldwide. Use of chemical pesticides has not only adversely affected nature but
also triggered resistance in pathogens. Biomagic™ is a systemic biofungicide from a microbial
source to cope with wide range of fungal phytopathogens. It has been designed for prevention
and control of wide range of high-impact fungal diseases. this wetable powder (WP)
formulation contains native strain Bacillus velezensis (BS2) isolated from canola rhizospheric
soil sample. Its affectivity is tested against various plant pathogens fungi in vitro using dual
culture method. While field trials on chili crop confirmed its in vivo biocontrol efficiency
equally. Hydrolytic enzymes, siderophores, antibiotics including pyocyanin, biosurfactants and
volatile organic compounds are included in action mechanism of BS2. Active metabolites have
been identified as being produced by BS2, including fungicidal peptides. In the bioformulation
the shelf life/viability of BS2 was well sustained for two years at room temperature and CFU
count was dropped from 8x108 to 4x104. In field experiments, Biomagic™ reduced disease
incidence up to 35.28% over Fusarium oxysporum inoculated plot and 38.88% over
Macrophomina phaseolina treated plots of chillies. Similarly, it reduced disease mortality up
to 28.60% over Fusarium oxysporum inoculated plot and 26.13% over Macrophomina
phaseolina treated plots. Biomagic™ is different from other Bacillus based biofungicide
products on the market in terms of its metabolite production, effectiveness in field and shelflife stability; hence it offers an effective alternative to chemicals for control of fungal plant
diseases in agriculture.
Keywords: Biocontrol, phytpathogens, bioformulation
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Abstract
The adsorptive capacities and potential of biogenic silver nanomaterials of low-cost desert
plant for the removal of basic hazardous dye from its aqueous solution were investigated.
Different techniques were used for the characterization of nanomaterials including UV, FTIR,
SEM-EDX etc. The influence of different parameters on the sorption process was studied using
the batch process to determine the equilibrium sorption capacity of the synthesized
nanomaterials. Kinetic parameters and sorption isotherm models were studied for
determination of kinetic rate and maximum sorption capacity. The equilibrium sorption
capacity of the material increased with increasing the initial dye concentration. The extent of
dye removal decreased with increase in the temperature. The negative values of ∆Go and ∆Ho
indicated the spontaneous, feasible and exothermic nature of the sorption process. The studies
indicated that synthesized nano composites were very attractive material for removing the
selected dye from dyed effluents than many of those reported in the literature.
Keywords: Adsorption, nanoparticles, plant extract,
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