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MESSAGE FROM THE RECTOR  

I am pleased to note that the Department of Environmental 

Sciences, COMSATS University Islamabad (CUI) - Vehari Campus, is 

organizing its first International Environmental Science Conference 

(ESCON 2019) on Environmental Toxicology and Health. I want to 

express my sincere appreciation to the Higher Education Commission 

(HEC) and other partners for their collaboration and sponsorship of the 

conference. Moreover, I greatly appreciate the keynote speakers from 

People’s Republic of China and Kingdom of Saudi Arabia.  

As a premier university of the country in the field of science, technology and research, I feel 

immense pleasure to share that CUI not only focuses on quality research and teaching but is also 

committed towards enhancing community awareness and social development. A number of high 

impact national and international conferences, seminars, symposiums are organized each year at CUI 

in order to provide a platform to researchers to come in contact with the community at CUI’s seven 

campuses located in Islamabad, Abbottabad, Lahore, Wah, Attock, Sahiwal and Vehari. ESCON-

2019 is the continuation of these efforts at one of the youngest and intellectually fertile campus of 

CUI.  

The emerging challenges of Climate Change, Environmental Conservation and Sustainable 

Development are gaining immense importance on the Global agenda. In the last few decades, the 

world has undergone rapid development that poses a challenge to the environment. Pakistan is ranked 

among nations that are at the very cusp of suffering the most adverse effects of climate change, 

pollution and an unsustainable utilization of natural resources. It is therefore essential, 

thatenvironmental issues be given due importance as per the vision of the Prime Minister.  

CUI is contributing not only towards research on water resources and environment, rather it is 

also engaged in advocacy through the Centre for Climate Research and Development (CCRD) as well 

as through innovative initiatives like ‘Plant a Tree’, and ‘Just Say No to Plastics’ Campaigns. ESCON 

2019 reinforces the objective of developing a platform for the exchange of ideas towards 

technological development as well as sustainable protection of environmental and human health. 

ESCON 2019 is expected to deliberate on key issues of national and international relevance, 

particularly in the field of ecotoxicology, safety and risk assessment, climate change, nanotechnology 

and environmental health. I would like to convey my best wishes to the organizing team for their 

laudable efforts and also wish them success in conducting the conference and extending hospitality to 

all the participants.  

Prof. Dr. Raheel Qamar, T.I. 

Rector CUI  
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MESSAGE FROM THE DEAN FACULTY OF 
SCIENCES 

It is with much delight that I express few words of 

appreciation for the organization of International Environmental 

Science Conference (ESCON 2019) on Environmental Toxicology 

and Health conference, a tremendous effort of the Department of 

Environmental Sciences, CUI Vehari. I welcome you all in this 

International Conference hosted and organized by the Department of 

Environmental Sciences, sponsored by the Higher Education 

Commission of Pakistan.   

 The environmental degradation by anthropogenic activities is a widespread and serious issue 

confronting society, scientists, and regulatory authorities worldwide. The importance of clean and 

safe environment has become a top issue in climatology since the industrial revolution. 

Environmental conservation and sustainable development are high on the Global agenda and are 

highly interconnected. In last couple of centuries, the world has witnessed a rapid but uneven 

industrial and technological development, which has affected the environment and World has already 

started seeing the effects of imbalanced environment in global warming, air pollution, climate change 

and loss of biodiversity. The target of sustainable development can only be achieved through an 

integrated, comprehensive approach involving social and technological changes in all sectors of 

human life and its environment. 

 The conference is aimed to bring researchers, academicians, scientists, students, engineers 

and practitioners together to share their experiences and present their findings related to 

environmental issues, risk assessment and safety. The conference presents an excellent opportunity in 

the region for all the stake holders to catch up with and contribute to the developments in 

environmental and sustainable development issues the and to hear broader perspectives from 

Pakistan’s as well World’s point of view.  I must say that organizing such an International Conference 

in Vehari should be an ice breaking event as it should lead to 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. I am sure that the faculty and other stake holders 

in the region will take full benefit of the activity and define a road map of activities to follow after the 

conference. It is a one big step forward for the COMSATS University Islamabad, Vehari Campus. 

Well Done, V for Victory and V for Vehari. For foreign speakers, I must say that you are in the heart 

of Punjab, which is most famous for their hospitality and openness. You have come in season when 

wheat is about to flourish, and colors of spring are about to come out. You would love the travel in 

this landscape. I wish you very best of stay and hope you to become our ambassadors when you go 

back to your countries. 

 Last but not the least, I commend the efforts of Organizing Committee, Technical Program 

Committee members, and volunteers who have worked directly and indirectly to make this even 
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happen.  The committee has put up a vibrant scientific program and is working hard to present highly 

respected and internationally known speakers to lead it. I wish you a very productive conference with 

exciting and encouraging discussions and exchange of knowledge so that together we can anticipate a 

future of ground breaking knowledge, research, and technology for humanities.  

 

        Prof. Dr. Arshad Saleem Bhatti  

        Dean Faculty of Science 

        COMSATS University Islamabad 
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MESSAGE FROM THE DIRECTOR CUI, VEHARI 
CAMPUS  

It gives me immense pleasure to share that the COMSATS 

University Islamabad Vehari-Campus, Department of Environmental 

Sciences is hosting its first International Environmental Science 

Conference (ESCON 2019) on Environmental Toxicology and 

Health, and is also bringing out a “Book of Abstracts” to highlight the 

recent research outcomes in the related field. Definitely, it is a real 

pleasure to appreciate this blossoming initiative, not only because it 

will be highly beneficial and constructive to enrich and enhance the 

departmental scientific repute, but also because it is a key step to identify and develop the basic and 

best practices at global scale of environmental toxicology and health. I extend my warm welcome to 

all the national and international researchers, academician and participants at our sweet and beautiful 

CUI-Vehari-campus.  

The conference will be a platform to discuss how to convert the basic research concepts into 

useful products and policy guidelines for present and future environmental induced local, regional 

and global conflicts. Sharing of the latest research findings would provide participants with minute 

details much relevant for present day survival. In this conference, the program spans three days (25-

27 Feb, 2019) and includes 15 sessions of interactive discussions and presentations. The Keynote 

presentations and panels will provide ample opportunities for discussions, debate and exchange of 

ideas and information among the conference participants.  

I am sure that this occasion will provide an affable environment for the researchers and 

academicians to freely exchange their views and ideas with others. I convey my warm greetings and 

felicitations to the organizing committee and the participants, and extend my best wishes for the 

success of this conference. I also acknowledge the co-sponsorship of the event by Higher Education 

Commission (HEC) of Pakistan. Once again, my heartiest appreciations to organizing team.  

V for Vehari and V for Victory…………  

 

         Prof. Dr. Khair uz Zaman 

         Director 

         CUI Vehari Campus  
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MESSAGE FROM THE PRINCIPLE ORGANIZER 
 ESCON 2019 

It has been a real honor and privilege to serve as the Principal 

Organizer of this International Environmental Science Conference 

(ESCON 2019) on Environmental Toxicology and Health. The 

conference is organized with the generous funding and collaboration of 

Higher Education Commission (HEC) of Pakistan, and will provide a 

platform for > 350 participants from different universities and research 

institutions of Pakistan and participants from China, Turkey, KSA and 

France to share their recent research outputs and ideas with each other. 

We are also thankful to the Editorial teams of the journals (1) Environmental Science and Pollution 

Research, and (2) International Journal of Phytoremediation for allowing us to publish 

special/dedicated issues based on the outcomes of this International Conference. 

It is pleasing to note that the agenda of this conference covers a wide range of interesting 

topics related to all theoretical and practical aspects: Eco-Toxicology, Environmental Health, Safety 

and Risk Assessment, Occupational Toxicology, Pesticide Poisoning, Industrial Health and 

Toxicology, Climate Change and Global Warming, Soil Toxicology and Environmental 

Microbiology, Aquatic Toxicology, Food Toxicology, Environmental Chemistry, Nano Chemistry 

and Technology, Agriculture and Environmental Toxicology, New Trends in Environmental 

Toxicology.  

I congratulate the entire team for the hard work and the efforts they put forth to give this 

International Conference its much-needed color and vigor. On behalf of all the organizing committee, 

I express my sincere appreciations and thanks to all the authors/co-authors for submitting and 

presenting their latest research work at ESCON-2019. Lastly we are highly thankful to Chairman 

Higher Education Commission; Rector CUI, Dean FoS CUI; Director CUI Vehari Campus for their 

whole hearted support, guidance and encouragement to make this conference happen with a success. 

I bow to Allah Almighty to bless us with aptitude and strength to serve the humanity. 

 

         Dr. Muhammad Shahid 

Principal Organizer  

CUI Vehari Campus   
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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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Electrochemical Lignin depolymerization in Ionic Liquid 
Yongmei Chen*1, Lei Wang1, Haomin Jiang1, Yujuan Cheng1, Yueying Chen1, Aiguo Xue1 

1Collage of Science, Beijing University of Chemical Technology, Beijing 100029, P R China 
*Corresponding author: chenym@mail.buct.edu.cn 

 

Abstract 
Renewable energies and resources have become vital elements for future sustainable development of 

chemical industry. Lignin is the second most abundant biomass resource which might serve as the 

sustainable resource for manufacturing fuels and small molecular aromatic compounds for chemical 

industry after being depolymerized. Several methods, such as pyrolysis, hydrogenlysis and oxidation 

methods have been employed to depolymerize lignin. However, they have encountered the drawbacks 

of harsh reaction conditions (such as elevated temperature and pressure) and requirements for costly 

catalysts and oxidants. To solve these problems, electrochemical method becomes a promising 

alternative for its advantages of mild operation conditions, no need of extra reagents and the potential 

ability of large-scale application. It was found that electrochemically generated reactive oxygen 

species (ROS) were found to be responsible for the depolymerization of lignin in aqueous electrolytes. 

Moreover, in our previous studies, lignin was depolymerized by ORR cathode in alkaline aqueous 

solution, and it was confirmed that the ROS generated in situ contributed to the cleavage of alkyl-O-

aryl bonds in lignin. However, the lifespan of a certain kind of ROS is shortened due to self-

quenching reactions in aqueous system. Here we report ionic liquid (IL) as the supporting electrolyte 

to electrochemically depolymerize lignin, because IL is not only a good solvent for lignin but an ideal 

stablizer for ROS. The electrochemical behavior of dioxygen on ORR cathode in [BMIM] BF4 

aprotonic ionic liquid or [NH4]HSO4 protonic ionic liquid and the identification of the generated ROS 

is studied. p-benzyloxyl phenol (PBP) is served as a model compound possessing alkyl-O-aryl bond, 

and the bond-cleavage mechanism is deduced based on the analysis of PBP degradation products. 

ESCON/Int./2019/02 
 

Photolysis of Antimicrobial Chlorophene: Kinetics, mechanism and toxicity assessment  
Javed Ali Khan*1 

1State Key Laboratory of Organic Geochemistry and Guangdong Key Laboratory of Environmental Resources 

Utilization and Protection, Guangzhou Institute of Geochemistry, Chinese Academy of Sciences, Guangzhou 

510640, China 
*Corresponding author: javed_chemistry@yahoo.com  

 
Abstract 
Nevertheless, little is known about the photolysis pathways, fate and ecotoxicity of chlorophene. In 

this study, the photolysis of chlorophene, a broad-spectrum antimicrobial phenolic compound, was 

investigated. The mass balance data showed that 83.4% of chlorine was removed in the form of 
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chloride at 60 min of reaction time. Phenolate (anionic) form of chlorophene exhibited lower 

photolysis rate compared to phenol (neutral form), as a result pseudo-first-order rate constant (kobs, 

min−1) reduced from 1.42 × 10−1 at pH 6.2 to 1.07 × 10−1 at pH 12.0. Triplet excited state of 

chlorophene (3chlorophene*) was the main reactive species responsible for its photolytic degradation. 

Singlet oxygen participated in the photolysis of chlorophene. Sodium azide and furfuryl alcohol 

slightly inhibited the photolytic degradation of chlorophene. Interestingly, chlorophene exhibited 

significant photolysis rate under both aerated and deaerated conditions though a slightly higher rate 

was observed under deaerated condition. D2O showed insignificant effect on photolysis rate 

suggesting the minimal production of singlet oxygen under the examined conditions. Singlet oxygen 

exhibited higher reactivity towards phenolate form than phenol form, and the second order rate 

constants were obtained to be 3.50 × 108 and 9.00 × 105 M−1 s−1, respectively. Laser flash photolysis 

study showed that the chlorophene* firstly converted to carbene (3-benzyl-4-oxocyclohexa-2,5-

dienylidene) and 2-benzyl-4-chloro-phenoxyl radical species, respectively, which then lead to the 

generation of various transformation by-products (TBPs). The photolysis mechanism of chlorophene 

was elucidated from the identified TBPs using GC-MS and HPLC-QTOF. TOC reduction was only 

44.7% at 8.0 hours of treatment time, indicating the degradation products were so persistent and 

difficult to be mineralized during the photodegradation process. Additionally, most of the TBPs 

showed higher stability as well as higher toxicity due to the presence of hydroquinone and p-

benzoquinone groups in their structures.  

 

ESCON/Int./2019/03 
 

Narrowing the band gap of TiO2 by co-doping with Mn2+ and Co2+ for efficient 

photocatalytic degradation of enoxacin and its additional peroxidase like activity: 

Mechanistic approach 

Murtaza Sayed*1 

1Radiation and Environmental Chemistry Labs, National Centre of Excellence in Physical Chemistry, 

University of Peshawar, Pakistan 
*Corresponding author: murtazasayed@uop.edu.pk 

 
Abstract 

This study presents the synthesis of a novel Mn2+ and Co2+ co-doped TiO2(Mn/Co-TiO2) for the 

efficient photocatalytic degradation of enoxacin (ENX) under solar light irradiation. The as-

synthesized photocatalysts were fully characterized by X-ray diffraction (XRD) analysis, field 

emission scanning electron microscopy (FESEM), and UV-diffuse reflectance spectroscopy (UV-

DRS). The structural appearance of the as-synthesized Mn/Co-TiO2 suggests porous cylindrical type 

morphology. Moreover, the co-doping of Mn2+ and Co2+has successfully reduced the band gap of 

TiO2 from 2.81 eV to 2.10 eV. Applying Langmuir Hinshelwood kinetic model, the photocatalytic 

degradation of ENX by Mn/Co-TiO2 followed pseudo-first order kinetics. The analysis by UPLC/MS-

MS showed total of twelve DBPs of ENX. The influence of natural water parameters like the 
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presence of CO3
2–, HCO3

–, Cl– and Fe3+ indicated that they had great influence on the photocatalytic 

degradation of ENX by Mn/Co-TiO2 under solar light irradiation. The as-synthesized Mn/Co-TiO2 

even showed appreciable results for the photocatalytic degradation of ENX in synthetic wastewater 

(SWW) and real wastewater (RWW). Furthermore, the toxicities assessment of ENX and its DBPs 

towards aquatic organisms like fish, daphnia and green algae were measured which will be helpful for 

practical implementation of this technique for the removal of toxic organic contaminants from the 

aquatic environment. The as-synthesized Mn/Co-TiO2 also showed good peroxidase-like activity 

towards the oxidation of 3,3′,5,5′-tetramethylbenzidine (TMB) in the presence of H2O2 and followed 

Michaelis-Menten kinetics. 
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Electrochemical sensing of anthracene using nanoscale Au-Cu bimetallic alloy 
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Abstract 

In this work Au-Cu bimetallic alloy nanoparticles of different compositions were synthesized by 

chemical reduction method. The synthesized alloy nanoparticles were characterized by UV-Visible 

spectroscopy, XRD, SEM, TEM, HR-TEM and EDS. The XRD pattern showed high crystallinity and 

phase formation of the nanoparticles. TEM evidenced the formation of Au-Cu nanoparticles with 

diameters ranging from 15-25 nm. Glassy carbon electrode (GCE) was modified with 

potentiodynamic polymerization of pyrrole into polypyrrole which was over oxidized in order to 

increase its sensitivity towards polycyclic aromatic hydrocarbons (PAHs). The electrode was further 

modified with Au-Cu bimetallic alloy nanoparticles. The fabricated GCE was successfully applied to 

detect an environmental toxin, anthracene. Au-Cu (1:3) alloy nanoparticles synthesized by chemical 

reduction method were intentially engineered with their desired ratio and chemical composition on 

the surface of clean GCE that was already fabricated with over oxidized poly pyrrole. This composite 

electrode (PPyox/Au-Cu/GCE) successfully sensed the environmental toxin anthracene (with lowest 

concentration, 0.15 μM). 
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Abstract 
Water purification by ecofriendly and cost effective method is a challenge for scientists in the current 

era. The present study reports a facile and cost effective green synthesis method of zinc oxide 

nanoparticles (ZnO-NPs) from leaves extract of Syzygium cumini plant. UV-Visible spectroscopy 

verified the formation of nano-catalyst ZnO-NPs. X-ray Diffraction technique (XRD) and Scanning 

Electron Microscopy (SEM) explored the formation of pure crystalline hexagonal and spherical 

nanoparticles. Fourier Transform Infrared Spectroscopy (FTIR) analysis ascertain the presence of 

flavonoids, phenolic acids, enzymes and steroids in leaves extract of Syzygium cumini to reduce the 

zinc slat in ions, synthesis and capping of the nanoparticles. The green synthesized ZnO-NPs were 

analyzed for seed germination activity which showed enhancement in seed germination of 

Pennisetum glaucum seeds. The synthesized nanoparticles were also used as nano-catalyst for 

degradation and removal of Rhodamin B (RhB) dye. Moreover, the effect of light irradiation time, 

temperature and pH was reported to optimize the best conditions in degradation of dye. The green 

synthesized ZnO-NPs showed 98% degradation of RhB dye and purified the dye polluted water, 

therefore, is an emerging catalyst for dye degradation. 

 

ESCON/Int./2019/06 
 

Synthesis of variable silver nano particles and their application for catalytic 

degradation of dyes 
Asima Rasheed*1, Khadija Siddique2, Muhammad Shahid1, Faisal Mahmood2, Tanvir Shahzad2, Sabir 

Hussain2, Farrukh Azeem1 
1Department of Bioinformatics and Biotechnology, Government College University, Faisalabad 
2Department of Environmental Sciences & Engineering, Government College University, Faisalabad 
*Corresponding author: asimarasheed11@gmail.com 

 

Abstract 

Nanotechnology is a field that uses biological and non-biological materials to create new systems at 

nanoscale level. The prefix nano is derived from Greek word nanos meaning “dwarf” which is 

referred to things of one billionth (109) in size. During the recent years, the use of silver nano 

materials has attracted a worldwide attention, thanks to their wide range applications as catalysts in a 

number of environmental processes including the degradation of organic pollutant. Herein, silver 
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nanoparticles were synthesized by physical, chemical and biological methods. We isolated SH31 

strain of bacteria from a textile wastewater. Biosynthesis of AgNPs was achieved by addition of 

culture supernatant with 0.001 M solution of silver nitrate, after 24 h it turned to brown color 

solution. In another method, the leaves of Conocarpus erectus plant were collected from 

government college university Faisalabad for green synthesis of silver nanoparticles. 5 ml leave 

extract of Conocarpus erectus was added in 100 ml of 0.01 M aqueous solution of silver nitrate for 

reduction of silver ions. Moreover, silver nano-particles were also prepared through chemical and 

microwave assisted methods by using hydrazine and sodium hydroxide as reducing agents. The 

synthesized silver nanoparticles were tested for their catalytic potential to degrade the methylene blue 

and 4- nitrophenol dyes. The characterization of the synthesized nano particles for their size and 

surface properties using UV-spectroscopy, X-Ray Diffraction (XRD) and scanning electron 

microscopy (SEM) is in process.  

 

ESCON/Int./2019/07 
 

Removal of organic colorants using nano copper antimony oxychloride synthesized by 

non-solvated system 
Faiz Rabbani*1 
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Abstract 

The toxicity of the organic dyes presents in the environment due to polluted discharge from industries 
is a real dilemma in the world. Here, the problem was addressed with the synthesis of new quaternary 
mineral cupric antimony oxychloride (CAO) during the study of Cu-Sb-O-Cl system in absence of 
solvents. The morphological analysis showed that synthesized matrix is rough and uneven with round 
and cylindrical shapes. The composition of nanomaterial verified the elemental composition as Cu, Sb 
and Cl. The XRD analysis revealed that synthesized product CAO is crystalline in nature where 
crystallite size was estimated in the range of 2 to 8nm. The bond vibrations were studied through 
Fourier transforms infrared (FTIR) spectroscopy to confirm the symmetric and asymmetric vibrations 
in the matrix. The material parameters (grain size, dislocation line density, stresses and miller indices) 
of the synthesized material CAO were calculated using powder X-ray diffraction (XRD) analysis. 
Thermogravimetric analysis (TGA) was performed to study the decomposition behaviour and stability 
of the CAO. The copper ternary compound was used to mitigate the effect of organic dyes like Sunset 
yellow (26%), Methylene blue (23%), Brilliant green (20%), and Methyl orange (14%) in the dyes 
polluted wastewater. 
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Abstract 

Polyphenols (phenolic hydroxyl groups) are secondary plant metabolites having great importance by 

acting as anti-oxidants by scavenging free radicals and also having the chelating ability to various 

heavy metals including Nickle, Copper, Cobalt, Manganese and Aluminium. This metal binding 

attitude of polyphenols make them strong agents to prevent meta-catalysed free radical formation. 

Various polyphenolic compounds found in the tissues of plants and herbs may have a greater 

tendency to form some stable complexes with these heavy metals i.e., Ni, Cu, Mn etc. So here it may 

be postulated that formation of these stable complexed formed in result of metallic and phenolic acid 

activity may restrict the uptake of heavy metals in plants and can manage the toxicity of heavy 

metals. This area of research is poorly explored till date. Some studies have been conducted in which 

Cu–polyphenol complexes indicated Cu to be bound as Cu(I) in an octahedral geometry. In the same 

way, flavonoids do also undergo chelate formation with Fe and Cu ions. The generic chemical 

structure of isoflavonoids, a subgroup of flavonoids, is based on two aromatic and one pyrone ring. 

Due to various carbohydrate substitutions many isoflavonoids occur in plants as glucosides. Still there 

is lack of information about a possible role of phenolic plant metabolites in metal detoxification. A 

dedicated research is required to investigate this area of research and to explore the possible 

interaction which may be helpful to chelate and detoxify the heavy metals. 
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Abstract 

Greenhouse gases (GHGs) emission, especially carbon dioxide (CO2) by the consumption of fossil 
fuels on large scale causing climate change on the earth in addition to other factors. Soil is one of the 
largest carbon (C) pools in biosphere and it has the greatest potential to sequester the C for the 
mitigation of climate change effects. The present study was designed to evaluate and compare the C 
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sequestration potential of various land use systems (cropped land, orchards, agroforests and forests) in 
arid region of Pakistan. To achieve this objective, soil samples at the soil depths of 0-20, 20-40, 40-60 
and 60-80 cm were collected and analysed for soil chemical properties, soil organic matter (SOM) 
and C content. The below ground biomass of SOM and SOC was found maximum 14.09 and 6.84 ton 
ha-1 respectively in forest land at the depth of 0-20 cm with improved soil properties. Mango orchard 
showed maximum amount 12.38 and 6.79 ton ha-1 respectively while citrus orchard showed the 
amount 11.76 and 6.10 ton ha-1 respectively at the depth of 0-20 cm. Cropland showed less amount of 
SOM and SOC (10.92 and 5.69 ton ha-1 respectively) at the depth of 0-20 cm as compared to all other 
land use systems. The amount of SOM and SOC decreased with increase in soil depths. Cropland 
showed the minimum amount 4.93 ton ha-1 of SOM at the depth of 60-80 cm while citrus orchard 
showed the minimum amount 3.04 ton ha-1 of SOC at the depth of 60-80 cm.  The results of the 
present study revealed that the forest land significantly sequestered higher amounts of SOM and SOC 
than other land use systems and forests are the net positive sink of carbon. 
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Abstract 
Wheat (Triticum aestivum L. Poaceae) is the staple diet of people in Pakistan. It is attacked by many 

types of pests. The purpose of this study was to assess the impact of climate change on the ecology 

and epidemiology of various wheat pests in Punjab, Pakistan. Results indicate that maximum weeds 

hot spots 242 (5.98%) Phalaris minor, 45 (1.18%) wild oat and 203 (5.01%) broad leaf weeds were 

noted in 2015. Aphid 31 (0.86 %) hot spots were recorded in 2016 while maximum army worm 13 

(0.26 %) hot spots were noted in 2017. Maximum 70 (1.73%) spots of yellow rust and 85 (2.10 %) 

hot spots of brown rust were observed during 2015 while 84(4.16%) spots of loose smut were 

observed during 2017. ANOVA shows that years have no significant difference (P˃0.05) but weeks 

have significant effect on occurrence of these pest incidences except brown rust. But regression 

ANOVA was significant (P≤ 0.05) and regression models equations have been developed on the 

bases of recorded data. Pest incidence was taken as dependent variable Y and weather factors i.e. 

minimum temperature as X1, maximum temperature as X2, relative humidity as X3 and rain fall as X4 
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were taken as independent variables. This study will help in recommendations for moving forward 

aiming at integration of biology of pests, rust and smut diseases of wheat with changing climate for 

development of resistant varieties for resilient and durable management of these pathogens. 
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Abstract 
Climate change is a global issue that brings changes in phytodiversity. Any change in phytodiversity 

at specific area erodes the prevailing TEK- which is the survival tool for traditional communities. 

Therefore, the current study was designed to assess the impact of climate change on plant biodiversity 

and traditional ecological knowledge (hereafter TEK) in the semi-arid area of Khyber Pakhtunkhwa 

province i.e. District Karak. We determined the above phenomena among the three tehsils of the 

district (i.e. Karak, Banda daud shah and Takhte nasrati) to assess the connection among the above 

factors. Climatic data regarding rainfall and temperature of past 21 years (1996 - 2016) were taken 

from the Agriculture Research Centre, District Karak. Landsat satellites images of past 32 years 

(1986 - 2017) were downloaded from NASA website and examined for vegetation change where the 

supervised classification was used to generate Land use/cover classes with maximum likelihood 

signature. The data for TEK was collected through field survey. Climate data was analyzed on the 

annual means basis using XL stat software. The highest and lowest mean annual temperature was 

recorded in 2006 and 2015 as 24.52°C and 21.83°C, while the highest and lowest rainfall was 

recorded in 1999 and 1998 as 823mm and 116mm, respectively. Results indicate annual variations in 

the climatic data; a decreasing trend in total vegetation cover (from 8.369% to 7.562%) and changes 

in land use/land cover classes. This was probably due to the climatic variation which is common in 

semi-arid regions that in turn influence the NVDI of the area. A total of 41 plants were documented 

for TEK but we couldn't find a significant association between TEK and vegetation cover. The 

reasons seem the lack of extensive exploration of species uses and limitations of GIS applications for 

smaller units of an area like tehsils. Further studies are recommended to determine the level of 

interdependence of climate change, phytodiversity and TEK to predict the future apparent outcomes 

of the present scenario. 
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Abstract  
Rice, staple food for more than half of the world’s population; contributes 0.36% to Punjab’s GDP 
and 1.66% to Pakistan’s GDP. Government statistics indicated that rice cultivated areas has decreased 
by 3,500,00 acres (7.7% of the total cultivated) since 2014, which resulted a decrease in 170,000 tons 
of rice production from Year 2014-17. Physical and climatic factors are responsible for the least 
production, temperature is one of the gravest factor. Rice plant growing phases are temperature 
sensitive as optimum temperature is required at each stage for a seed to be a plant. The present study 
evaluated the uneven rice plant growth due to temperature variations in Lahore and Gujranwala 
Division. Landsat-8 multispectral bands were used to extract rice crop extent using supervised 
classification technique; whereas multitemporal MODIS LST products were used for analysing 
temperature ranges for different rice grown stages. The results highlighted that 55% leaves were 
emerged within three days of sowing. Stressed tillering was observed, whereas for heading stage slow 
heading was witnessed by the processed imagery. Temperature (28-30 ᵒC) was highly suitable for 
milky dough stage but for ripening stage as temperature was 26-35 ᵒC which was high as compared to 
ideal temperature 20-29 ᵒC degrees. The study provides a remote sensing based methodology which 
offers inexpensive and timely solution for rice crop growth monitoring and crop yield management. 
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Flood prone area’s mapping, modeling and zoning by using GIS and RS techniques 
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Abstract 
Pakistan is one of those five South Asian countries having highest average of people affected by floods every 

year. Floods, in Asian countries, occur normally due to a system called monsoons that originates from the Bay 

of Bengal, passing through lower central India, enters Pakistan and continue towards north into Kashmir. 

Mountain ranges in Pakistan provide a perennial source of inflow for rivers. A strong irrigation system in 

Punjab province accounts for a total of round about 70% of the agricultural economy of the country. Pakistan 

is a country that is gifted naturally with five major rivers (River Indus, Jehlum, Chenab, Ravi and Satluj). 

Along with all these positive feedbacks, there are some negative environmental views as Pakistan is always at 

a higher risk of fronting natural disasters. Flooding is one of those major naturally occurring disasters in the 

country that hits loads of people every year. A strong planning system is dire need of the country for the sake 
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of risk assessment and disaster management. Geographic information system (GIS) and Remote Sensing (RS) 

have been playing the key role in hazard assessment and risk management planning purposes. In this research 

work, flood hazard assessment model has been purposed and recommended for developing a flood risk 

management system in the study area of district muzaffargarh with Combination of hydraulic, hydrologic and 

RS and GIS tools. The results will be supportive for evaluating the present conditions of the study area, as 

well as for predicting risk assessment zones by using flood hazard maps and analysis. This research work uses 

method of Flood plain zoning for delineation of the flood risk zones. On the basis of flood risk zoning, land 

use planning can be succeeded for protecting land assets through future risks. Land use planning aims to 

manage developmental schemes in order to bring down the flooding impacts to life, property and industrial 

infrastructure. This research will be helpful for government departments such as planning and development 

sectors to purpose safe strategies for reducing losses and will be a gateway towards disaster management in 

other effected areas using GIS and RS techniques. 
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Abstract 
Pakistan is one of the most exposed and vulnerable country to climate change. It is very eminent 
challenge to address the adverse impacts of climate change on agriculture. Climate-smart agriculture 
(CSA) is an approach to transform and reorient agricultural systems and to improve food security in a 
changing climate in Pakistan. This study aimed at a participatory and water quality assessment 
method to assess farmers' preferences and willingness-to-pay for CSA technologies and practices in 
crop diversified and intensified agricultural systems in Pakistan (Vehari and Pakpattan districts). 
However, farmers’ perceptions of climate change and climate adaptation vary with place to place 
depending on the differences in socio-economic characteristics, water availability and rainfall 
patterns. These portfolios has been designed around a wide range of indicators including water-smart, 
energy-smart, nutrient-smart, carbon-smart, weather-smart and knowledge-smart 
indicators. Questionnaire based field survey technique was adopted along with discussions with 
farmers and collection of groundwater samples. A systematic random approach was used for water 
sample collection and questionnaire survey. Physiochemical parameters such as pH, TDS, EC, cations 
and anions were analyzed. Heavy metals like Zinc, Lead, Cadmium and Arsenic were also assessed. 
Descriptive statistics, indexes, and regression models were used for data analysis and graphical 
presentations. Geographic coordinates were recorded from all the sites of water samples. GIS tool 
was used for mapping and interpolation of heavy metals. Tehsil Mailsi & Pakpatan have highest 
literacy rate 55% & 33% respectively. Tehsil Arifwala showed that 2% farmers are adopting drip 
irrigation methods for vegetables however in other tehsils, its only 1%. Lazor land leveling practice is 
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found maximum in Tehsil Mailsi (94%). Around 8% farmers are adopting tunnel practice in tehsil 
Mailsi. In Tehsil Arifwala, 62% farmers were adopting electricity operated tube wells that are highest 
among other tehsils. Tehsil Mailsi shows highest range of EC (0.46-4.8), TDS (305-2930), Lead (0-
2.971 mg/L) & Cadmium (0.004-0.029 mg/L). Tehsil Vehari, show high value of Arsenic & Zinc. 
Tehsil Vehari shows highest value of Arsenic (1.455-78.397 µg/L). This study will integrate and 
apply the best and most suitable methods, tools and approaches for equitable local adaptation and 
governance of agricultural systems in changing climate conditions. 
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Abstract 
The study explores relative changes and future projections of temperature and precipitation for 

baseline (1976-2005) and future (2006–2040, 2041–2070 and 2071–2100) periods for Hindu Kush 

sub-regions of Bajaur, Mohmand and Khyber agencies of Pakistan. The data of fourteen GCMs (out 

of which 05 GCMs was selected based on evaluation and validation) and 3 RCMs was downscaled 

using Quantile Delta Mapping (QDM) and Best Easy Systemic (BES) method respectively. The 

future extremes were projected by using standard indices of Expert Team on Climate Change 

Detection and Indices (ETCCDI). Uncertainty analysis of data was carried out by probabilistic 

distribution function (PDF), boxplots and standard deviation. For RCP 4.5, GCMs and RCMs 

projections show an increase in average maximum temperature of 0.98°C for 2006-2040, 1.89°C and 

2.04°C for 2041-2070 and 2.25°C and 2.56°C for 2071-2100 while it is almost double for RCP 8.5 

during last period (2071-2099)over whole study area respectively. The percentage increase in 

precipitation for RCP 4.5 is 10.00-11.17% and 21.14-34.47% for GCMs and RCMs while for RCP 

8.5 it is 11.73-22.12% and 16.17-31.50% respectively over whole study area. In RCMs for RCP 4.5, 

the Khyber agency will experience drier conditions in mid-century while for GCMs (RCP 4.5), same 

conditions are projected for end of century. In terms of extreme events, warm temperature extremes 

and extreme precipitation events show an increasing trend accompanied by a decrease in cold 

extremes over all the regions. Hence, it is concluded that warm and wet condition are projected to 

prevail in overall regions. However, GCMs data depict less uncertainty as compared to RCMs data 

while models show less error for baseline period while it increases slightly for the future periods. The 

study also provides adaptation strategies essential to combat the potential impacts of projected 

changes in climate of the regions.  
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Abstract 
Ecologically Sensitive Areas (ESAs) of Soon Valley not only provide natural habitat to native flora 
and fauna but also serve as habitat of wildlife and stations for migratory birds. This paper aims to 
highlight the spatial locations of ESAs to constraint the development activities in the vicinity of 
sensitive areas, to keep the environment undisturbed. This comprehensive study will promote 
sustainability and tourism activities. For the said purpose, seven indictors i.e. Wetlands, Protected 
Areas, Dense Forest, Sparse Vegetation, Agriculture Land, Endemic Species and built up area 
contributing to the ecology of the area were identified.  These indicators were spatially analyzed 
through geo spatial techniques ArcGIS. Through consultation with wildlife experts and natural 
resource managers, weightage factor and buffer area for each indicator was defined in accordance to 
the significance of the land feature. Final analysis divided the study areas into four categories 
according to eco-sensitivity as the most sensitive area (6%), sensitive area (20%), low sensitivity area 
(39%) and insensitivity area (35%). This study will help the planners and administrators to consider 
this analysis before doing any land use planning or construction activities, so that the nature remains 
undisturbed while homo-sapiens develop their societies. 
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Abstract 
Selection of industrial site is a strategic decision and long-term investment which requires critical and 

sensitive decision making that may create various problems ranging from socio-economic issues to 

environmental concerns over the time. One of the most difficult problems in establishing such an 

economic activity is to determine an appropriate location that must satisfy the desired conditions 

defined by the selection criteria. Most of the data required for industrial site selection is spatial in 

nature.  In this study, a web-based spatial decision support system was proposed to screen the most 

suitable industrial sites in Punjab province using various sets of criteria. More than twenty-five 

criteria including environmental factors, accessibility, industrial datasets, hazards, and human capital 

data with appropriate ranges were chosen on the base of literature reviews. Following this, the 
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analytical hierarchical process (AHP) was incorporated to determine the appropriate values of various 

factors. Then the Geographic Information System (GIS) in conjunction with the Multi-criteria 

decision making (MCDM) process was used to generate a suitability map to show the industrial sites 

that met all the requirements. This study illustrates the site selection process that was undertaken to 

support the industrial expansion in Punjab. First, a user-friendly web-based interface was designed to 

enable users to generate different results under different criteria. Second, alternate sites were 

proposed to ease the selection process. Third, the socio-economic and environmental conditions were 

narrated and their potential impacts identified. The sensitivity analysis was performed on the potential 

sites to finalize the selection. The study reveals that environmental factors were of vital importance in 

order to recommend the final sites. The web-based developed framework is a fully dynamic decision 

support system that supports alternative courses of action. It could be used by planners, policymakers, 

government officials and analysts to handle the industrial growth in a useful manner. 
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Abstract 
Urban heat island (UHI) belongs to the phenomenon of high atmospheric and surface temperature 

occurring in the urban area than the surrounding rural area. A number of studies have shown that an 

increase in green spaces can significantly decrease the land surface temperature. The study results and 

critical discussion explain the advantages of green spaces in urban area. For the present study, 

Landsat TM/OLI Images of 1998 and 2017 was obtained from USGS for the study area. For the 

extraction of land-use and land cover pattern, an object-based image classification algorithm is used. 

Four classes considered the study area are built-up, barren land, vegetation and water bodies. The 

effective sensor brightness temperature is obtained from spectral radiance using Plank’s inverse 

function. The surface emissivity based on NDVI classes is used to retrieve the final land surface 

temperature. It was noted that the maximum temperature was observed in built-up area and barren 

land of the city and minimum temperatures were observed in areas where vegetation cover is more. 

Urban heat island phenomenon is evident from the land surface temperature images. NDVI is formed 

to have a negative correlation with land surface temperature. By using the Google Earth Engine, 

calculate the mean annual temperature in the study area, the mean annual temperature of district 

Lahore in 1998 was 29.9906°C and in 2017, the mean annual temperature is recorded 31.783°C. 

Within two-decade there is a 2.3°C increase in surface temperature is recorded in district Lahore. In 

district Faisalabad, there is a 2°C and 1.7°C surface temperature increase in district Multan since last 

20 years. Establish a correlation between land surface temperature and built-up and vegetation, there 
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is a positive correlation between land surface and the built-up area and a negative correlation between 

land surface temperature and vegetation. With the increase in built-up area, the land surface 

temperature is increased. Moreover, with the decrease in vegetation cover, the land surface 

temperature is also increased. The study reveals that appropriate strategies are necessary for the 

sustainable management of the urban area. 
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Abstract 
Smog pollution and its health risk has severe effects on daily life of people in China. Most of the 

contribution in smog in urban areas comes from transportations, making it more severe, dense and 

hazardous for health and routine work. The government of China is struggling hard to mitigate smog 

pollution by promoting green vehicles and mode of transportation along with other policy measures. 

The current study is devoted to investigate the switching intention of people from motorized vehicles 

to green vehicles to cope with smog by incorporating push-pull-mooring model from migration theory 

and institutional theory. The study integrates smog knowledge, smog health risk and regulative 

environment as push, alternative attractiveness and normative environment as pull, and self-efficacy 

and willingness to pay as mooring for the first time to study switching intention for green vehicles. In 

total, a data of 387 respondents from Beijing and Hefei were collected to understand the socio-

psychological understanding of the citizens about smog and its effects which ultimately leads to green 

vehicles. The findings for environmental health risk are somewhat similar with demographic data 

where 59 percent of the respondents have reported smog related discomfort in family or friends 

indicating a high perceived health risk which can push them from motorized vehicle towards green 

vehicle adoption. 97 percent of respondents have reported that they are familiar with smog but only 

13 percent reported transportation as the main cause for smog pollution. 66 percent respondents have 

shown their confidence in government to control smog where 50 percent of the respondents do not 

think that the air quality is improving. 86 percent respondents in current study indicate that green 

vehicles can reduce smog problem, which is also in line with quantitative results. The SEM model 

indicates that the pull and mooring effects are more effective than push effects for green vehicles 

switching, where mooring factors moderates the relationship between some push factors, pull factors 

and switching intention. The government needs to educate people more about how their vehicles 

contribute into smog pollution simultaneously with adoption measures, it will enhance efficacy both 

at social and individual level and help government to implement their policies in more effective way. 

 



 
ESCON, 2019: INTERNATIONAL CONFERENCE ON ENVIRONMENTAL 

TOXICOLOGY AND HEALTH, FEB, 25-27, 2019  
www.escon.com.pk 

 

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

 15 
 

ESCON/Int./2019/20 
 

Environmental changes and media discourses: A CDA of Pakistani and Indian 

newspaper headlines 
Dr. Ali Ahmad*1, Dr. Muhammad Rashid Hafeez2, Dr. Muhammad Akbar Sajid3, Asma Kashif 

Shahzad1 

1COMSATS University Islamabad, Vehari Campus, Pakistan 
2Government College Women University, Sialkot, Pakistan 
3National University of Modern Language, Sub Campus Multan, Pakistan 
*Corresponding author: aliahmad@ciitvehari.edu.pk 

 
Abstract 
This paper critically decodes the newspapers’ post titles to highlight how same event is represented 

differently by print media through their headlines. The present study attempts to locate how 

discursive techniques are employed differently by different newspapers to propagate desired 

ideologies to the target readership regarding the representation of smog phenomenon. In this regard 

four Pakistani English Daily (The Dawn, The News International, Pakistan Today, The Express 

Tribune) and four Indian English Daily (Hindustan Times, The Hindu, The Times of India, The 

Indian Express) have randomly been selected to show how Environmental changes are discursively 

represented by different ideological groups. The news on the selected issue published in 2017 and 

2018 have been randomly selected for analysis. The present research employs Van Dijk’s (2004) 

Socio Cognitive model to critically analyze the use of different linguistics moves to represent an 

event accordingly. It suggests that language is one of the best sites to invest ideology and to shape the 

mindset of the target audience. This research model has been made operational through inclusion and 

exclusion process. Some of the analytical categories, missing in the existing data have been excluded. 

The findings of the research suggest how print media discourses are used as an insidious weapon to 

represent same event differently. This is how the concept of linguistic solidarity and distance is 

played up. The post titles of print media propagate different worldviews by camouflaging one thing at 

the cost of other.  
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Abstract 

Economic growth, excessive consumption of fossil fuel, increasing population and adopting luxurious 

lifestyles are the main drivers of climate change. Climate change research suggests that developed 

countries are not very vulnerable to the effects of climatic changes. Whereas developing countries, 

facing most of the consequences, move from strategy to adapting to climate change in all sectors. 

Pakistan is among the countries highly exposed and vulnerable to climate change. The country has 

experienced many severe floods, droughts and storms over the last decades. Textile sector in Pakistan 

contributes 8.5% to the GDP and is the 8th largest textile products exporter in Asia and 12th globally. 

While enjoying a pivotal position in the exports of Pakistan, the enterprise faces direct effects on their 

operations and indirect impacts due to climatic change on their supply stream chain. The sector 

experts are aware of significance of adapting to climate change, however, the barrier exists that 

obstruct legislative change strategies. In this study, we have explored the scale at which climate 

change adaptation and mitigation policies are a barrier or an opportunity for the SMEs. The small and 

medium and multinational enterprises are stakeholders and are variably dependent where adaption to 

climate change of SMEs is relevant for MNEs. The value of this study for finding the barrier is 

twofold: first we empirically explored scale of organizational barriers second the estimation of 

context specific barriers. Climate Change adaptation and mitigation is an opportunity in this sector as 

well. In order to find this, we received responses from industries regarding their existing business 

situation and several other drivers. The drivers used in this research are physical change, product and 

technology innovation, regulatory change, reputation, running efficiency, financial impacts and 

changes in consumer needs as the life style change with time. The study provides contributions to the 

literature on business responses to climate change and its opportunities and implications for business 

and public policy. 
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Abstract 

Soil organic carbon sequestration is the key function of soil and considered as finest mitigation 

strategy to combat climate change and food security challenges. However, this is controversial in 

terms underlaying mechanisms. This is due to lack of data and knowledge gaps regarding stocks and 

flows of organic carbon and its controls. Inspite of a huge research on this topic worldwide, soils of 

Pakistan, an agriculture-based economy, are still uninvestigated. Our main objective was to find 

climatic and edaphic controls of soil carbon content and to estimate significance of their effect on 

organic matter dynamics in soils of different climatic zones of Pakistan. We, therefore selected 33 

sites for soil (0-90cm) sampling across latitude gradient including major land uses of Pakistan. 

Analytical data from these sites demonstrated that land use type (r= 0.61) and depth (r=0.94) are the 

major controlling factors of soil organic carbon content. It is noted that though forests are higher in 

carbon stocks but soil under crop cultivation especially in surface layer is high in easily oxidizable 

carbon as compared to forests.  Additionally, a strong positive correlation was found between mean 

annual temperature (r=0.24), weathering status (r=0.66), soil texture (r=0.44), Ca (r=0.69) and Mg 

(r=0.58) ions with passive pool of soil carbon.  
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Abstract 
In the past years, South Asia was hit by severe heat waves causing high number of causalities, 
including in Pakistan. During 2015 in Karachi, Pakistan, temperatures crossed 45 oC (against a 
historical average of 38 oC) and the heat warning was extended in Karachi for the third consecutive 
year. Heat waves are lethal for people living in slums and congested areas, that lack ventilation, cool 
public and open spaces, or greenery. In Faisalabad, Pakistan, such living situations are very common. 
The objective of this study was to evaluate indoor heat stress generated in various types of houses in 
slum and congested localities of Faisalabad city to strategize adaptation to rising temperatures. 
Thermocouples were installed in 52 houses with varying infrastructure materials and design; i.e., 
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houses with different wall coating, ceiling height, ventilation. Hourly indoor temperature and 
humidity data during the summer of 2015-16 were recorded. The discomfort index (DI) formula was 
used to calculate the indoor heat stress responsiveness for people living in these houses. May 2016 
was the hottest month in our measurements. The maximum DI was 35.1 oC  faced by house dwellers 
having no shading, 35.5 oC by painted walls, 35.11 oC by limited ventilation and 35 oC by normal 
ceilings height (12 feet). However, contradictory results were found when calculations were made for 
the hottest day (23rd May) of the hottest month of the summer 2016 with regard to wall coating (no 
paint / cemented).  
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Abstract 
Conservation agriculture is an established strategy to promote carbon sequestration and reduction in 
greenhouse gases but scant information is available on its effects in subtropical dryland farming 
system. This study was conducted to assess the potential of conservation agriculture for reduced 
enrichment of atmospheric CO2 and changes in soil organic carbon fractions in subtropical dryland of 
Pakistan. Field experiment conducted on sandy clay loam soil comprised of conservation tillage 
practices viz. minimum tillage (MT), reduced tillage (RT) and no-till (NT) in comparison with 
conventional tillage (CT, farmers’ practice) in main plots and cropping systems viz. sorghum-wheat 
(S-W) and mungbean-wheat (M-W) in comparison with fallow-wheat (F-W, farmers’ practice) in 
sub-plots. Repeated measurements over the two years showed that mostly NT and RT plots had 
higher soil organic carbon and its fractions than CT plots. On average NT and RT had 1.43 and 1.31 
% higher total organic carbon (TOC), 4.61 and 2.83 % microbial biomass carbon (MBC), 2.42 and 
1.97 % particulate organic carbon (POC) and 1.66 and 1.76 % mineral associated carbon (MOC) 
higher than CT. Among cropping systems F-W and M-W had higher MBC and MOC than S-W 
cropping system while POC and TOC was not much affected. The combination of NT with F-W and 
M-W had the highest TOC (0.589 and 0.589 %), MBC (0.021 and 0.021 %), POC (0.195 and 0.192 
%) and MOC (0.489 and 0.485 %) respectively. Cumulative CO2 flux was least in NT plots than all 
other tillage systems irrespective of the cropping systems. Cumulative flux was 1.02 pmole m-2 sec-1 
from CT, 0.81 pmole m-2 sec-1 from MT, 0.71 pmole m-2 sec-1 from RT and 0.72 pmole m-2 sec-1 from 
NT plots. Conservation tillage especially NT and RT are promising options for CO2 mitigation and 
carbon sequestration in subtropical dryland soils. 
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Abstract 
The present study was conducted to spatially analyze the seasonal pattern of nitrogen dioxide 
distribution over Pakistan. Concentrations of the gas during the period 2005 to 2009 (for the months 
of January, April, July and October) were obtained from the OMI satellite archives under the TEMIS 
project. The data sets of variable temperature of months January, April, July, October 2005-2009 
proved to be normally distributed. The value of correlation coefficient (r) was greater than the critical 
value at significance level α= .01 except for the month of October-2005 where the coefficient of 
correlation have lower value than the critical value at α= .01 significance level. Precipitation variable 
datasets for the months of January, April, July and October 2005-2009 was not proved to be normally 
distributed as correlation coefficient (r) was lower than the critical value at significance level α= .01 
except for the month of January-2005, January and July 2009. Most of the datasets of NO2 are 
normally distributed from 2005-2009 because its coefficient of correlation has higher value than the 
critical value at significance level α= .01. Whereas the datasets of NO2 of 12 selected stations was not 
normally distributed in October 2005, October 2007, January and October of the year 2009 are not 
normally distributed. ANOVA single factor (two-tailed) was applied to the datasets which are 
normally distributed for 12 selected stations, NO2 and temperature. Results of ANOVA (Single Factor 
Test) for Comparing Temperature for month January, April, and July 2005-2009 shows that 
temperature data is not related to the NO2 data. Similarly, Results of ANOVA (Single Factor Test) for 
Comparing Precipitation and NO2 Data for month of January 2005 indicates that precipitation data is 
not related to the NO2 data. Results of Mann-Whitney U test for Comparing NO2 and precipitation, 
temperature and NO2 respectively Data of 12 Selected Stations are significantly differ from each 
other. This study concluded that there was no correlation between nitrogen dioxide concentrations 
and temperature and precipitation/rainfall over Pakistan. A very little nitrogen dioxide is produced in 
Pakistan Most of the nitrogen dioxide found tropospherically distributed over Pakistan came from 
neighboring India. 
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Abstract 

In the previous decades, global change in climate has posed great impacts on the vegetation all over 

the world. The NDVI has the potential capacity to signal the vegetation features of various eco-

regions and gives significant data as a remote sensing tool in examining vegetation conditions.  The 

temporal curves determine a strong relation between variations in seasonal rainfall and summer and 

winter growing seasons. In this study, a satellite-derived normalized difference vegetation index 

(NDVI) was combined with climate factors to explore the spatiotemporal patterns of vegetation 

change during the growing season, as well as their driving forces in Southern Punjab. MODIS is one 

of the leading satellites as it provides the data on daily basis; in this study, MODIS (terra) 500m was 

used to generate time-series phonological profiles.  The research concluded that phenology of 

vegetation derived from MODIS data product was very helpful in monitoring of vegetation change 

and evaluating agricultural potential at a village level. Districts Vehari and Khanewal have proper 

network of irrigation systems like tube wells and canals, therefore, NDVI values were higher in them. 

From selected 10 villages of each district, 3 villages of District Khanewal while four villages of 

District Vehari had more than 0.80 NDVI value. The results showed that there was net increase in 

NDVI values in both districts, while temperature is also increasing in all three districts.   The average 

NDVI values for Vehari, Multan and Khanewal were 0.42, 0.41 and 0.50, respectively.  
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Abstract 
For the previous few years, geographic information system (GIS) and remote sensing (RS) tools have 

been used in certain areas of Pakistan for land use/land cover (LULC) mapping. Monitoring the 

locations and distributions of LULC changes are important for establishing links between policy 

decisions, regulatory actions and subsequent LULC activities. Change detection is the process that 

helps in determining the changes associated with LULC properties with reference to multi-temporal 

RS information. Normalized difference vegetation index (NDVI) has the potential ability to signal the 

vegetation features of different eco-regions and provides valuable information as RS tool in studying 

vegetation phenology cycles. This study aims to detect the change in pattern of LULC and NDVI in 

district Lodhran of Southern Punjab, Pakistan by using the Landsat images of the years 1977, 1987, 

1997, 2007 and 2017 considering four major LULC classes named ‘water bodies, Built up Area, Bare 

soil and Vegetation area’. Supervised classification was applied which explains the maximum 

likelihood algorithm in software Arc GIS 10.4 to detect LULC and NDVI changes observed over 

study area. A survey of 60 farms was also conducted in study area to collect the information about 

LULC changes and climate change. The majority of farmers (46.6 %) perceived that they observed 

extreme changes of onset of planting season, temperature, and rainfall amount in study area in last 

few years. On the other hand, in 2017 building area increased by 4 % as compared to 1977. NDVI 

values for district Lodhran were higher in 2007 (up to +0.69) and lower in 1977 (up to -0.25). Overall 

accuracy for classification was observed 86, 85, 86, 88 and 95% for 1977, 1987, 1997, 2007 and 

2017, respectively. The study revealed the loss of vegetation area and the problem of land use 

conversion with its associated problems. It also highlighted the threat posed by the LULC changes to 

the sustainable environmental development. 
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Abstract 
Pakistan has moved from water surplus country to water scarce country. Increase in climate and 

environmental issues have worsened water crisis. There is a need for an effective water management 

and effective water technology. Constructed wetland is an engineered biological system, highly cost 

effective, sustainable and ecofriendly. The present study was conducted at constructed wetland 

located at NUST H-12 campus, Islamabad. In this study, continuous monitoring of different 

physicochemical and biological parameters was performed from January 2018 to May 2018 and it 

was further statistically analyzed in relation to selective climatological parameters including air 

temperature, global horizontal irradiance and relative humidity.  Significant correlation was found 

between Dissolved oxygen, pH, Electric conductivity, Turbidity, Chemical Oxygen Demand and 

Biological Oxygen Demand with Air temperature, Global Horizontal Irradiance and Relative 

Humidity (%). An empirical positive correlation was found between air temperature and Global 

Horizontal Irradiance and pH, Total Dissolved Solids, Electric Conductivity. There is significant 

positive impact of Air temperature and Global Horizontal Irradiance to Total Coliforms. Negative 

relationship was found between air Temperature and Global Horizontal Irradiance and Dissolved 

Oxygen, Chemical Oxygen Demand and Biological Oxygen Demand and Turbidity. Whereas, 

significant positive correlation was found between Relative humidity (%) with Dissolved Oxygen, 

Chemical Oxygen Demand, Biological Oxygen Demand, Total Suspended Solids. Negative 

correlation was observed between Relative Humidity (%) with pH, Total Dissolved Solids, Turbidity, 

and Electric Conductivity. There is no significant impact of Relative Humidity (%) to total Coliforms. 

The results also showed highest removal efficiency up to 76% for turbidity, 61% for Biological 

Oxygen demand, 70% for Chemical Oxygen Demand, 80% for Total Suspended Solids and up to 

89% removal was observed for Total Coliforms. 
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Abstract 
Pakistan’s economy is heavily dependent upon agriculture which is irrigated through Indus river. The 
present study is conducted to identify the impacts of meteorological changes on the hydrological and 
glaciological characteristics of the Upper Indus Basin (UIB) and to estimate the water yield of each 
sub basin. The study is conducted on sub-basins (n=12) of UIB. The climatic data of 55 years i.e. 
1961-2014 was collected and analyzed for two seasonal variations i.e. winter (February- April) and in 
monsoon (July-August). The results indicated that stations (n=2) at lower elevation in sub-basins at 
the south slopes of the UIB area are directly affected by summer monsoon rainfall in the second wet 
period 1960 and 2014i.e. Kunhar and Neelum having yield 1400mm annually.The maximum snow 
cover area was about 1800 km2 (94% in the catchment) in winter time, while in summer time, the 
bottom is only about 200 km2 (10% in the catchment).Water yield is found to be maximum1443 mm 
and 1442 mm in Neelum and Kunhar basins while it is minimum 201mm and 161mm in Soan and 
Kanshi basins respectively.Moreover, it is suggested that Log Pearson-III distribution can be 
preferably used for estimation of flood of different return periods in mountainous catchments of 
Upper Indus Basin, Pakistan.  
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Abstract 
The Lahore has been experiencing smog for three years. An estimated 60,000 Pakistanis died from 
exposure to higher levels of fine particulate matter (PM 2.5) in 2015, according to the World Health 
Organisation. The main causes of smog are crop burning, smoke from kilns, air pollution from traffic 
and factories in Lahore. The Punjab government imposed a temporary ban on burning crops and 
decided to shutdown brick kilns to combat the problem. Raw Modis (Aerosol Product) is 
georegistered and geocorrected by image-to-image registration with a known geo-corrected image. 
Data Fusion, Principal Component Analysis (PCA), Density Slicing, Band Ratioing, and Bandpass 
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Filtering techniques are applied to extract features in the MODIS datasets. Spectral signatures in 
graphical form of the atmospheric features are obtained in Global-Mapper 13 geospatial software and 
compared both in short wave infra-red (SWIR) and thermal infra-red (TIR) bands. It is observed that 
the impact of air pollutants from polluting sources are not just confined to the areas under 
investigation but extend further as pollutants are transported by wind to greater distances. Future 
investigation is envisioned to study the subtle differences in spectral signatures of air pollutants by 
using hyperspectral satellite data and nanotechnology based sensors. 
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Abstract 
Maize (Zea mays L.) is an important cereal crop that has gained significant consideration and its 

production trend has predominately inclined in last fifty years. However, its vulnerability towards 

anthropogenic global warming has raised several concerns. Potassium (K) has proven to be very 

helpful in alleviating these impacts and promotes plant growth, increases photosynthesis, biomass 

production and grain yield, carbohydrates and protein synthesis, energy metabolism, nutrients uptake 

and osmoregulation. Hence, for determining the performance of K against higher temperatures, a pot 

experiment was conducted in which maize cultivar P3939 was grown in three different temperature 

regimes (T1 ≈ less than 1 °C than normal temperature, T2= normal ambient temperature and T3 ≈ 1 °C 

higher than T2). Different K concentrations including K1= control treatment, K2= 1.9 g plant-1, K3= 

3.75 g plant-1, K4= 5.65 g plant-1 and K5= 7.65 g plant-1 (equivalent to 0, 62.5 kg ha-1, 125 kg ha-1, 

187.5 kg ha-1 and 250 kg ha-1) were applied. The results reveled that maximum root weight (84 g), 

plant height (188 cm) total biomass (179 g plant-1), 100 grain weight (24.8 g) and crop yield (112.2 g) 

was observed in maize with treatment level K5 while maximum root length (86.5 cm) and protein 

content (11.2 g) was recorded in maize treated with K4 potassium level. Furthermore, maximum 

delayed tasseling (64-days) occurred in K3 (equivalent to 125 kg ha-1) while relatively maximum 

silking (71-days) and crop maturity (117-days) were recorded in K5 (equivalent to 250 kg ha-1) units 

of maize. Similarly, maximum thermal time (2726 °C) was observed in maize treated with K5 level of 

potassium. This study proved helpful in estimating maize yield developmental trends, against 

different K treatments, in recent years where it is expected that temperature will rise between 1-3.7 °C 

and what sort of strategies will be required including developing the hybrids with more temperature 

withstanding potential, application trends of K and better quality and yield within the framework of 

environmentally friendly approach. 
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Abstract 

Anthropogenic activities have increased the amount of greenhouse gases (GHGs) in the atmosphere 

particularly carbon dioxide (CO2) due to the consumption of fossil fuels on large scale. Plants capture 

the atmospheric CO2 through photosynthesis and stored in the stem, root and soil. Soil is the principle 

sinks of the carbon (C) on the earth because it is the chief source of organic matter content. Land use 

systems are the action of modifying and managing the natural environment into a settled environment 

such as wood, pastures, forests and various arable fields. It depends on ideal tree plantation and cropping 

system, because ideal cropping system for C sequestration produces the abundant amount of soil organic 

matter (SOM) into the soil. This meta-analysis indicated the increase of C pools in soil after using 

various land use systems such as 8% increase in forest land to pasture land, 19% increase in crop land to 

pasture land, 18% increase in cropland to the various plantations and 53% increase in crop land to the 

secondary forest land. In this article various land use systems are reviewed; agro-forests, orchard, 

pasture and forests. Soil C stocks should be used sustainably and managed properly for multiple 

benefits. Numerous models are used to estimate the C sequestration potential in various land use 

management practices worldwide. Maximum C (200.10 t/ha) is sequestered by dense forest land. Soil 

organic C can be managed to improve and enhance the agricultural productions, ecological, social and 

biological services, in this way GHG emission can be controlled and climate change and its impacts can 

be mitigated. 
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Abstract 
Soil is one of the largest carbon (C) pools in biosphere and it has the greatest potential to sequester 

the C for the mitigation of climate change effects. The present study aimed to evaluate and compare C 

sequestration potential of various land use systems (cropped land, agro-forests, orchards and forests) 

in arid region of Pakistan. To achieve the objective, soil samples at the depths of 0-20, 20-40, 40-60 

and 60-80 cm were collected and analysed for soil physico-chemical properties (texture, pH, EC, 

NPK, organic matter and soil organic C). Furthermore, above and below ground plant biomass and C 

content were estimated using formulas to estimate total C that ended up in the soil. Results revealed 

that below ground plant biomass at 0-20 cm soil depth was 14.09, 12.38, 11.76 and 10. 92 tones ha-1 

forest land, mango orchard, citrus orchard and cropland respectively. The respective values in case of 

total C were, 6.84, 6.79, 6.10, 5.69 tones ha-1. Irrespective to the soil depth, below ground biomass 

and total C followed the order: Forest land> Mango orchard> Citrus orchard> Cropland. However, 

the amount of SOM and SOC decreased with the increase in soil depths from 0-20 to 60-80 cm. For 

all the land use systems, greater values were found at the upper soil layer (0-20 cm) and the lowest in 

case of deep soil layer (60-80 cm), whereas the other soil depths (20-40, 40-60) took intermediate 

positions. In the deep soil layer (60-80 cm), cropland showed the minimum (4.93 tones ha-1) amount 

of SOM while citrus orchard showed the minimum amount (3.04 ton ha-1) of SOC. The results of the 

present study revealed that the forest land significantly sequestered the maximum amount of SOM 

and SOC than other land use systems and can be considered as the net sink of C. Therefore, in order 

to cope with climate changes associated with C, reforestations of degraded or marginal land can 

significantly contribute in tackling the issue on large scale.  
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Abstract 

Climate plays a consequential role in success of mango crop as this crop faces more or less different 

climatic extreme episodes in mango region of Punjab, Pakistan. Abrupt change in environmental 

aspects during dormancy and flowering stages of mango influences the floral bud induction, 

emergence of flowers and fruit setting. A comprehensive study was conducted during 2017-18 to find 

out the impact of environmental factors on flowering and fruiting behavior of six commercial 

varieties (Langra, Dusehri, Anwer Ratol, Sindhri, S.B Chuansa and Safaid Chaunsa) of mango at 

three different climatic conditions. Two locations in Multan region (one in river belt and other outside 

the river belt) and third location from Rahim Yar Khan (R. Y. Khan), which was another core area of 

mango with slight change in climatic conditions due to desert in surroundings, was also included in 

the study. All the parameters of study were recorded on 20-25 panicles at tagged plant during the 

period of swollen buds up to the marble stage of fruit of each experimental site. Male flowers were 

observed supplementary in all the varieties located in R.Y Khan and river belt of Multan, where 

minimum temperature ranged from 7.35 to 19.10°C and 7.20 to18.75°C respectively from October, 

2017 to March, 2018. While in contrast, hermaphrodite flowers were more outside the river belt of 

Multan where minimum temperature was noted as 7.67 to 19.53°C during the same months. There 

was least flowering terminals notation (78 to 80%) on Anwer Ratol while it was prominent (86 to 

90%) on S.B Chuansa in the same pattern of locations as explored for sex ratio. Langra and Safaid 

Chaunsa showed minimum (55%) and maximum (90%) flowering terminals respectively in the 

orchards located outside the river belt of Multan. The outbreak of pests like apical necrosis blossom 

blight, malformation and midges not significantly differed in two locations of Multan. Similarly, 

incidence of powdery mildew and hopper examined in the orchards of R.Y Khan and outside river 

belt of Multan was almost at par due to slight difference in relative humidity confirming it as a key 

element of environment especially in the proliferation of biotic entities.  
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Abstract 
The environment within which domesticated livestock production, agricultural crops and related 

management practices developed over the past 10,000 years is rapidly changing due to human 

induced climate change. Warming of climate system of the earth is an unanimously accepted 

reality and probably one of the most prominent challenges for scientists, development workers, policy 

makers and other relevant stakeholders regarding development and sustainability in international and 

national arena during past several years. Climate change has complicated impacts on animals 

affecting distribution, growth, incidence of diseases, productivity and even extinction of species in 

extreme cases due to habitat loss. Climate change has complex impacts on domestic animal 

production system affecting feed supply, challenging thermoregulatory mechanism resulting thermal 

stress, emerging new diseases due to change in epidemiology of diseases and causing many other 

indirect impacts. Increased ambient temperature affects animal production system by affecting the 

health, reproduction, nutrition etc. of the animals resulting in poor performance, inferior product 

quality, outbreak of novel diseases, etc. Agricultural production from crops and livestock, and thus 

global food security, is already affected by climate change and will continue to be influenced by 

global warming. Thus, these changes will continue to affect the dairy industry directly and indirectly. 

The most significant indirect effect is expected to result from cruel reduction in worldwide 

concentrate feedstuffs production. This change will impose need to tradeoff between the diminished 

food sources: using higher proportions of grains production for human nutrition, instead of feeding it 

to livestock. Similar conflict is expected to be relevant in using high-quality forages that can be used 

as edible food for humans. Heat stress imposed by high ambient temperature has been identified in 

recent years as a major factor that affect negatively milk production, reproduction, and the health of 

dairy animals. Heat stress also has shown to increase appreciably dairy animal’s mortality. The major 

aim of this critical review is to analyze the literature in order to predict how the current trend in 

harshening of the impact of climatic changes affect dairy industry and to forecast how climate change 

will affect the dairy industry. Particularly, the direct effects of heat stress on milk production are 

emphasized. The main conclusion that can be made is that uttermost scenarios of climatic change will 

negatively affect the dairy industry and that the importance of dairy animals to the dairy industry will 

increase in proportion to the severances of changes in environmental temperature. 
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Abstract 
Global warming has affected crop production around the world. Rising temperature, shortening of 

growth season, earlier flowering and harvesting have been reported as common phenomenon 

associated with climate change. Such events have a significant impact on crop growth, fruiting, yield 

and productivity potential. Viticulture i.e. production as fresh grapes, wine grapes, raisins, 

fermentation for vinegar and other value added products make it  the largest fruit industry globally. 

Changing environmental conditions have affected the phenological behaviour of this highly sensitive 

crop. Shifts in phenological behaviour have been reported around the world e.g. earlier bud burst, 

flowering, and fruiting and earlier disease incidence are some of the common effects of climate 

change on grapevine phenology. Phenological studies are mostly focused on spring phenology, 

however record of autumn phenology is completely missing except some studies on deciduous forest 

species. Global climate change phenomenon is expected to make many regions of world un-suitable 

for viticulture as chilling requirements of high chill requiring may not be met in future. Many 

varieties common today may face problem with dormancy which will affect bud fertility, fruiting and 

potential yield. There is a need to identify low chill requiring grape genotypes in the wake of climate 

change for sustainable production. The current study was designed to explore the genetic diversity in 

autumn phenology of different grape cultivars under the agro-climatic conditions of Pothwar. The 

findings of the study revealed that there exists a wide diversity among different grape cultivar with 

respect to leaf fall timing, pattern, autumn coloration and dormancy period. Hence, autumn phenology 

provides a good indication of climate change effects on viticulture and such record will help in 

evaluating the varieties suitability for climate change adaptions. 
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Abstract 
Climate change disrupts the water cycle. The main climate change consequences related to 
water resources are increase in temperature, shifts in precipitation patterns and snow cover, 
and a likely increase in the frequency of flooding and droughts. According to scientists from 
the Intergovernmental Panel on Climate Change (IPCC), there is increasing probability for 
more intense droughts and precipitation events. Water scarcity is a global problem. 
Availability of data for hydrological and water management analyses is a point of concern, 
especially in developing countries due to the lack of resources. With the introduction of the 
earth observing satellites, remote sensing has become an important tool in analyzing the 
Earth’s surface characteristics, and hence in supplying valuable information necessary for the 
hydrologic analysis. Different techniques of remote sensing represent the dynamics of the 
hydrologic processes and are also used to delineate the surface water bodies, estimate 
meteorological variables like temperature and precipitation, estimate hydrological state 
variables like soil moisture and land surface characteristics, and to estimate fluxes such as 
evapotranspiration. It also includes micro-wave remote sensing applications to water 
resources with the availability of Synthetic Aperture Radar (SAR) data of European 
Satellites. Geographic Information System (GIS) has further improved the utility of remotely 
sensed data by linking the spatial database with temporal database at different locations. 
Using this information, planners can identify areas where there is potential for development 
of new water resources; where water can be reallocated from one use or one basin to another; 
and identify potential areas of water scarcity before water shortages occur. Remote sensing is 
being used successfully as an alternative that provides spatially and temporally consistent 
information required for efficient water resources management. 
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Abstract 
As a fundamental element contributing to overall grain production capability, the precious farmland is 

the basis of assuring national food security. Northeast China is the main crop production base and 

commodity grain supply area, which plays an essential role in future national food security. To 

discuss the capability to ensure national grain security from the perspective of farmland productivity 

in Northeast China is of practical significance for ecological security and agricultural sustainable 

development. The study was carried in the four areas in Northeast China, namely Liaoning Province, 

Jilin Province, Heilongjiang Province and four eastern league cities of Inner Mongolia. Based on 

numerous related literature, combining characteristics in Northeast China and using the technology of 

GIS, knowledge of pedology, soil fertility, etc., the paper presented the description and statistical 

analysis of farmland fertility evaluation during the period of 2003-2013, analyzed the temporal and 

spatial changes of soil, evaluated the farmland fertility, estimated the grain production potential, 

analyzed the increased potential and the capability of ensuring national food security. The main 

results and conclusions were as follows: 

(1) GIS combined with geostatistics was applied to analyze the spatial-temporal variation of soil 

fertility in Northeast China, in the past 30 years. The results indicated that the average contents of soil 

organic matter (SOM), total nitrogen (TN), available nitrogen (AN), available phosphorus (AP), and 

available potassium (AK) reached grade 3 or more. The spatial correlation of SOM and AN was 

strongly dependent, and the spatial pattern gradually increased from the south to the north, form 

southwest to the northeast, and the spatial correlation among TN, AP and AK were moderately 

dependent. The distribution pattern of TN and AK were similar to that of SOM, and the spatial pattern 

of AP was higher in northeast and southwest and lower in the center of Northeast China. From 1980-

2010, the content of SOM, TN, and AN in Northeast China dropped, while the content of AP 

increased greatly, and AK content in different area showed different trend after the application of 

different kinds and history of fertilization. 

(2) The evaluating units of farmland fertility were established by overlapping soil maps, land use 

maps and administrative maps with GIS. Index system was set up according to the total of 13 factors 

from 6 aspects of climate, site conditions, profile situation, soil physical and chemical condition, soil 

nutrient, and soil management, and the farmland fertility grade was comprehensively evaluated based 

on AHP, Delphi and fuzzy methods. The result showed that the integrated fertility index of farmland 

in Northeast China was 0.5-0.93, and cultivated land was divided into ten grades. The area of high-

yield farmland (grade one to three) was 0.9275 million hm2, accounting for 27.71% of the total 

cultivated area; that of middle-yield farmland (grade four to seven) was 21.6188 million hm2, 

accounting for 60.32%, and that of low-yield farmland (grade eight to ten) was 4.2906 million hm2, 
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accounting for 11.97%. 

(3) The spatial characteristics of climate, farmland and grain production potential at county level in 

2013 were estimated based on soil fertility factors gathered from county-level soil fertility evaluation 

database (in 2013) and detailed observed data (in 1980-2013) from 107 national meteorological 

stations. The Miami model, combined with integrated fertility index and yield increase effect of 

chemical fertilizers, was used to predict production potential, and then the surplus productivity for 

analyzing the capability of ensuring grain security. The estimated production potential of climate, 

farmland and grain in 2013 were approximately 4.65-13.06 t/hm2 (an average of 8.67t/hm2), 2.77-9.38 

t/hm2 (an average of 6.63t/hm2), and 2.97-12.1 t/hm2 (an average of 7.64t/hm2), respectively. 

Combined the grain sown area in Northeast China, 400kg per capita was taken as the standard of 

grain share, and the surplus productivity was 136.56 million tons, which could feed 341.4 million 

people in the other areas of China. 

(4) In this paper, the increase potential was calculated by the differences between climatic production 
potential and actual yield potential, and then the limiting factors of farmland fertility were clustered 
into 8 categories using the K-means clustering method. The result revealed that the increase potential 
of average yield in Northeast China was 0.90-8.82t/hm2, with an average of 3.44t/hm2. Moreover, 
there was 2.04 t/hm2 increase potential were caused by the factors of environmental conditions and 
infrastructure, 1.40t/hm2 by socioeconomic factors (such as technologies, input usage, and agronomic 
factors). From the provincial scale, the increase potential decreased following the order of Liaoning 
(3.99t/hm2) ＞ Jilin (3.59t/hm2) ＞ Heilongjiang (3.34t/hm2) ＞ Inner Mongolia (2.60t/hm2). In 
accordance with the 8 categories of limiting factors, the cultivated land was classified into three 
different types of thoroughly rearrangement, selected rearrangement and improved rearrangement, 
which aim to improve farmland quality. As a conclusion, the high yield could be optimized by 
making full use of climatic resources and the future production potential in Northeast China could be 
promoted through adapting effective strategies of remediation measures, enhancing farmland 
productivity and eliminating farmland obstructive factors. 
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Abstract 
Every living thing which exists on earth is composed of five basic elements: Soil, earth, water, air and 
ether and it’s our primary duty as well as the necessity to conserve these five potent sources as the 
survival of humanity depends on it. Incidentally in the name of modernization we have destroyed 
acres of forests, soils, green cover, and environment and replaced in with concrete jungles and 
modern infrastructure facilities. Conventional agriculture has led to depletion, degradation and 
pollution of various environmental sources i.e. air, soil, water, increase in pesticide resistance and 
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destruction of colonies of honey bees. One of the easy, sustainable and environmentally beneficial 
technique can be cosmic farming which pertains with systematic & synergistic mediation of energy 
from the five-ultimate sources i.e. soil, water, air, fire and ether in agriculture” and integrates with is 
biodynamic farming, use of BD calender, homa organic farming, nauteco farming and mediation of 
cosmos energy through plants and cosmos. Instead of taking nutrients from the soil and depleting the 
natural resources cosmic farming utilizes the free energy that is available to us through cosmos and 
refurbishes the soil, air and environment. Environmental pollution can be easily mitigated through 
Homa Therapy, and it has an equally beneficial effect on agriculture, human and animal health. It is 
based on science of pyramidology, (specific size and shape pyramid), biorhythm of nature (sun rise 
and sun set), burning of organic substances and sonic power of chanting specific mantras. The 
resultant ash is full of subtle energies and used for all farm activities. Few such activities are grain 
storage, seed/seedling treatment, enhancing water quality, soil fertility and preparation of potent bio 
enhancer. In few of the experiments conducted it is known to control high levels of fluorides, 
arsenate, nitrate, decreasing water pH and purifying the water, increasing earthworm and honey bee 
activity. 
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Abstract 
This study aimed to evaluate the effects of combination of ethylene diamine tetraacetic acid (EDTA) 
with arbuscular mycorrhizal fungi (AMF) on arsenic (As) phytoremediation using maize plants in pot 
experiment with four treatments (Control, EDTA, AMF, and EDTA+AMF). The results showed that 
lone addition of EDTA significantly increased exchangeable As concentration in the rhizosphere soil, 
and thus, enhanced plant uptake of As in shoots and roots. However, it markedly inhibited the root 
colonization, plant growth, and antioxidant enzyme activity. Consequently, As biological enrichment 
factor was the lowest because of reduced plant dry weight, although the plants possessed the highest 
As extraction efficiency. Unlike EDTA, AMF alone had a positive effect on root colonization, dry 
matter accumulation, and antioxidant enzyme activity, whereas negative effects of AMF on 
exchangeable As content in the rhizosphere soil and As uptake in shoots and roots were observed. 
However, using EDTA-AMF combination, maize plants simultaneously exhibited significantly higher 
xchangeable As extraction efficiency and biological enrichment factor, which were beneficial for the 
remediation of heavy metal-contaminated soil. Therefore, it is concluded that the EDTA-AMF 
combination could be regarded a promising choice for phytoremediation of heavy metal-polluted soil. 
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Abstract 
With the widely use of nanomaterials, the releasing of nanoparticles into environment is increasingly 
frequent. Nanomaterials could be easily absorbed by plants from water, soil and air deposition, and 
thus threaten animal and human health seriously. Plants can absorb nanoparticles through its roots, 
stems, and leaves. Compared with the pathway of roots absorption, plant leaves can also intercept and 
directly absorb nanoparticles that deposited on the leaf surface, and then lead to phytotoxicity. 
However, reports on foliar uptake of nanoparticles is relatively rare. Thus, it is of great significance to 
explore the absorption and biotransformation characteristics of nanoparticles by plant leaves and to 
determine the physiological effects in plants, which is of great significance to well understand and 
correctly evaluate the ecological risk of nanoparticles. In this study, copper oxide nanoparticles (CuO-
NPs, typical metal nanomaterial, particle size≤50nm) and lettuce (Lactuca sativa L. var. ramosa Hort.) 
are choose as research materials. Lettuce leaves were exposed with a series concentration of CuO-
NPs, the research contents include: (1) Foliar absorption and accumulation of CuO-NPs and the 
translocation factor from leaf to root; (2) Effect of CuO-NPs on plant growth; (3) Effect of CuO-NPs 
on plant nutrient content (Fe, Zn, Mn, K, Ca); (4) Effects of CuO-NPs on plant antioxidase system; (5) 
Cu distribution in plant subcellular fraction and transmission electron microscopy (TEM) observation 
of Cu inside plant leaves; (6) Chemical forms of Cu in plants. Lettuce leaves could absorb and 
accumulate Cu element significantly, and Cu could be transferred from plant leaves to roots; After 15 
days of CuO-NPs treatment, Cu concentration in plant leaves was up to 6346.21 mg kg-1, and up to 
524.56 mg kg-1 in the roots. The Cu translocation factors from leaves to roots are ranged from 1.80-
15.6%. CuO-NPs seriously inhibited the lettuce growth and disturbed the nutrients contents 
(especially Mn, K, and Ca) in lettuce. Moreover, CuO-NPs increased the production of reactive 
oxygen species (ROS), caused oxidative damage and affected the antioxidase system of plants. The 
content of malondialdehyde (MDA) was significantly increased following 5 and 10 days of exposure 
with CuO-NPs, and decreased with the increasing of catalase (CAT) activity at the 15th day. The 
subcellular distribution of Cu in lettuce leaves was as follows: cell wall≈ organelle> cytoplasm 
(soluble fraction); Cu distribution in lettuce roots was ranked: organelle> cell wall> cytoplasm. The 
presence of CuO particles in leaf epidermal cells of lettuce were also observed with TEM analysis, 
which demonstrate that nanoparticles could uptake by foliar way and further enter into plant cells. 
The chemical forms of Cu in lettuce were determined, in lettuce leaves, the undissolved Cu forms, 
like oxalate-, pectate-, protein-integrated Cu and undissolved Cu phosphate were the predominant 
forms. While in lettuce roots, the dissolved Cu forms (ethanol-extractable) was the main form at 5 
days, whereas the undissolved Cu form (HAc and HCl-extractable) was predominant at 10 and 15 
days. This result indicate that Cu could mainly exist as undissolved forms to reduce its mobility and 
phytotoxicity. Our study determined the absorption, translocation and transformation of CuO-NPs by 
lettuce, and the physiological response of lettuce with a variety of methods and techniques. The 



 
ESCON, 2019: INTERNATIONAL CONFERENCE ON ENVIRONMENTAL 

TOXICOLOGY AND HEALTH, FEB, 25-27, 2019  
www.escon.com.pk 

 

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

 35 
 

results are of great significance for the comprehensive understanding of the ecological risks of CuO-
NPs, which could provide a theoretical basis for the safe production, use, consumption and disposal 
of metal nanoparticles and also could provide ideas and methods for further research on how to 
reduce the phytotoxicity of metal nanoparticles and increase the yield and quality of crops. 
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Abstract  
Zinc oxide nanoparticles (ZnO-NPs) are widely used in consumer products, which have raised 
concerns about their impact on the human health and environment. In this study, cytotoxic and 
genotoxic effects of ZnO-NPs were evaluated in Allium cepa. The effects in root meristems of Allium 
cepa cells were characterized by chromosome aberration, reactive oxygen species (ROS) 
accumulation, DNA damage, cell cycle arrest, and cell death. Substantially elevated Zn levels were 
observed in the cytoplasmic and nuclear fractions, and the accumulation of zinc in the nuclear 
fraction (up to 9764 μg/g) was one magnitude greater than that in the cytoplasm (up to 541 μg/g). The 
complexation of Zn2+ with diethylene triamine pentacetic acid (DTPA) was performed to explicate the 
respective contribution of insoluble particles or Zn2+ to ZnO-NPs toxicity. We found that the 
inhibition of root growth accounted for 24.2% or 36.1% when the plants were exposed to Zn2+ that 
released from 5 or 50 μg/mL of ZnO-NPs for 36 h, respectively, whereas the exposure to 5 or 50 
μg/mL of insoluble particles resulted in 75.8% or 63.9% of inhibition, respectively. These findings 
demonstrated that adverse effects exerted not just by Zn2+ released from ZnO-NPs, but also directly 
from the nanoparticles. Our findings provided new insights into the toxicity of ZnO NPs. 
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Abstract 

It is estimated in 2050 that two out of three people will live in urban areas. This accelerated growth of 

the urban fabric poses significant pressures on the environment and public health, and contributes to 

increasing poverty and social exclusion. The development of urban agriculture (AU) appears as a 
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vector of ecological transition, sustainable food system and reduction of inequalities for city 

managers. Now practiced by 800 million people, UAs indeed create green belts and provide fresh 

food, generate jobs and participate in the recycling of urban waste in a circular economy strategy. 

Nevertheless, soil is a complex, dynamic and often polluted ecosystem in urban areas with possible 

(eco) toxic consequences, in particular via the quality of plant productions consumed by the man. 

Urban air quality and water used for watering productions can also induce a degradation of the quality 

of plants grown under uncontrolled conditions. In this context, many UA projects are developing on a 

global scale (vertical farms, collective gardens, aquaponics, hybrid farms ...) to promote a more 

sustainable diet by reconciling: (i) local and healthy production of vegetable plants (in France: salads, 

tomatoes, cabbages, beans, lentils or in other countries: cassava, amaranth ...) and small animals 

(chickens, fish in aquaponics, rabbits, etc.); (ii) pressure for land use, thanks to hybrid multifunction 

project strategies; (iii) collective management of possible pollution, in particular by persistent metals. 

Cooperating with social landlords who often own vast areas, municipalities prompt the establishment 

of urban farms in order to permit the conservation of the remaining virgin lands. Renovating the 

public space is the second objective urban territories transformations. Opening onto environment 

issues and developing programs of activities for popular local areas would form the “bottom-up” 

components of the mechanism. In addition to existing local programs (schools, community centers, 

shops, public transports), the development of living spaces within the neighborhoods becomes a 

growing phenomenon already based on a strong legacy of local initiatives. All those programs 

contribute to social cohesion in the same way as they underpin local economic activities. To guide 

strategies at best and adjust public policies, it seems essential to invent the city of tomorrow jointly 

with its inhabitants. We propose an approach which can be used as a basis for various urban 

agriculture projects. The main parts of the method can be reproducible in many contexts but certain 

details will certainly have to be adjusted. Indeed, one will always have to face with imponderables, 

such as the degree of people’s will to connect with agriculture, the technical feasibility that may be 

complicated by polluted soils or even the lack of access to some resources like water, for instance. 
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Abstract 
Nowadays, drought stress is one of the major problems of crops production. Therefore, application of 
mycorrhiza as a plant roots amplifier to absorb water and minerals from soils around the plant root, 
can increasing crops production under drought stress. To evaluate the effects of mycorrhiza 
application on some traits of marijuana (Cannabis sativa L.) under drought stress, a split experiment 
was conducted in a Randomized Complete Block Design (RCBD) with three replications at 



 
ESCON, 2019: INTERNATIONAL CONFERENCE ON ENVIRONMENTAL 

TOXICOLOGY AND HEALTH, FEB, 25-27, 2019  
www.escon.com.pk 

 

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

 37 
 

Shahrekord University. Treatments included irrigation regime as the main factor (in levels of 100, 80, 
60 and 40% of water requirement) and Vesicular Arbuscular Mycorrhiza (VAM) (at the inoculated 
and non-inoculated with fungi roots) as sub factor. The mycorrhiza fungi as contaminated soil to 
fungi was placed below the seed before planting time. Irrigation regime was applied from stage 1008 
on growth stages of hemp and by Penman-Monteith method. The results showed that all studied traits 
were affected by irrigation regime. So that, deficit irrigation reduced crop height, number of branches, 
dry matter yield and root infection with mycorrhiza fungi and grain phosphorus content. Furthermore, 
crop height, number of branches, dry matter yield and grain phosphorus content showed their desire 
to symbiosis with mycorrhiza fungi. Generally, symbiosis between fungi - root showed the best 
results under complete irrigation conditions and low drought stress. Therefore, it is recommended to 
use of optimizing crop production strategies such as mycorrhiza under deficit irrigation. 
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Abstract 
Drought stress annually imposes harmful effects on crop production, including sugar beet plants. 
Nutritional microniches in compost may have profound effects on the crop growth under stressful 
conditions. Therefore, this research was conducted with the aim of studying the effect of different 
levels of irrigation on sugar beet (Beta vulgaris L.) in 2015 as a split plot based on a randomized 
complete block design with three replications using the seeds of the cultivar Monogerm Castille in 
Shahrekord and Shalamzar sites of Chaharmahal-Bakhtiari province. The main factor was three 
irrigation water requirement (IWR) (100% used as the control, 75% and 50%), and the sub-factor was 
three vermicompost tea (VCT) levels (0, 27 and 54 liter ha-1). Treatments spray were conducted with 
constant concentration for each treatments at the 6-8 (BGS 16-32), 12-16 (BGS 19-34), and 20-24 
(BGS 19-36) leaf stage, and control treatment was sprayed with water. Drought stress was applied to 
the field from the 16‒20 (BGS 19-35) leaf stage. The results showed that white sugar and sugar 
content increased under 75% IWR, while root yield, white sugar and sugar yield decreased under 
stress treatments. Water stress increased coefficient of sugar extraction, while there was no significant 
difference between the levels of foliar application of VCT. Also, application of 54 lit ha-1 VCT tea 
increased white sugar and sugar yield by 31% compared to control (Spray with water). Interaction 
effects between irrigation regimes and application of 54 lit ha-1 VCT increased root yield by 19% 
under 50% IWR alone. Highest increase in white sugar content and sugar content were recorded 
under 75% IWR with 54 lit ha-1 VCT (21% and 19% as compared to the control, respectively), 
whereas, the lowest was measured under 100% IWR without VCT. Therefore, it is essential the need 
to use strategies to water use optimizing in water deficit condition such as 54 liter ha-1 VCT. This 
organic fertilizer successfully reduced the harmful effects of drought stress on sugar beet. 
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Abstract 
The world’s population and its consumption rates are growing, which, in turn, results in a growth in 
the demand for food and fuel. On the other hand, according to the United Nations, worldwide more 
than 900 million people are undernourished and reflecting hidden hunger in the developing and least 
developed countries. This situation is expected to worse by 2050, when the world’s population will 
increase by 50% and the world’s cultivable land will decrease by 50%, placing new pressures on 
global agriculture. To deal with these problems, powerful scientific techniques have caused dramatic 
expansion of genetically modified crops leading to altered agricultural practices posing direct and 
indirect environmental implications. Despite the enhanced yield potential, biosafety risks associated 
with such GM crops are the fundamental issues to be addressed. In contrast to GMO technology, 
molecular marker technology seems promising for efficient breeding, to protect our environment with 
minimum health concern. Botanical, genetic, and archaeological evidences point that most of the 
agricultural crops particularly cereal and legumes originated within the Fertile Crescent, in the area 
that comprises modern day Southeastern Turkey and adjoining parts of Syria. Therefore, this area 
contains diverse landraces with having several wild species. Modern breeding strategies mining the 
novel natural alleles in the natural biodiversity for developing climate-resilient crop varieties , such as 
high-density genotyping, whole genome resequencing, high-throughput and precise phenotyping, 
doubled haploids, genomics-assisted breeding e.g., genome-wide association studies, breeder-ready 
marker development, speed breeding, rapid-cycle genomic selection, marker-assisted recurrent 
selection, and crop modeling for genomic selection are particularly highlighted in this presentation. 
The strategies and technologies that are being considered here are likely to address the efficient 
breeding for food safety without environment and health hazards. Therefore we will give some brief 
examples about the uses of molecular markers in plant breeding for some adaptive traits such as 
identifying genes for dwarfing, vernalization, and photoperiod and grain hardiness. The genetic 
diversity assessments in some important crops and identifying QTLs/genomic regions through bi-
parental mapping population and Genome Wide Association Studies (GWAS) for traits of interest in 
some crops of economic importance. We will also highlight the recent trends of marker technology 
for increasing the efficiency of MAS through multiplex marker protocol in genomic selection. One 
hundred and eighty genes related to biotic and abiotic stresses as well as agronomic traits have been 
multiplexed through KASP technique and, its application in Turkish wheat breeding is discussed here. 
Genomics-assisted breeding is benefiting from these advances, allowing rapid identification of genes 
associated to agronomic traits coping with climate change. 
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Abstract 
Phytosynthesis of metal nanoparticles is considered as a safe, cost-effective, and green approach. In 

this study, silver nanoparticles (AgNPs) were successfully synthesized using the aqueous extract of 

Lychee (Litchi Chinensis) fruit peel and an aqueous solution of silver nitrate (AgNO3). The 

synthesized nanoparticles were characterized by several analytical techniques i.e. UV-vis 

Spectroscopy, XRD (X-ray diffraction spectroscopy), EDX (electron dispersive X-ray), SAED 

(selected area electron diffraction), HRTEM (High-resolution transmission electron microscopy), and 

FTIR (Fourier transform infrared spectroscopy). HRTEM and XRD results indicated that the prepared 

AgNPs are spherical in shape, well dispersed and face centered cubic crystalline. AgNPs showed 

potent antibacterial properties against E.coli, S. aureus, and B.subtilus. The minimum inhibitory 

concentration (MIC) values were 125µg against E.coli and 62.5µg against both S. aureus and 

B.subtilus. AgNPs induce efficient cells constituents’ release from bacterial cells, which indicates the 

deterioration of cytoplasmic membrane.  Moreover, antioxidant studies on the as-synthesized 

nanoparticles reveal efficient scavenging of the stable or harmful DPPH free radical. The cytotoxicity 

assay confirmed that biosynthesized AgNPs are nontoxic to normal healthy RBCs. AgNPs exhibited 

consistent release of Ag+ determined by ICP-AES analysis. AgNPs exhibited extraordinary 

photocatalytic degradation (99.24%) of methylene blue. On the other hand, commercial silver 

nanoparticles have moderate biological activities against the tested bacterial strains and negligible 

photocatalytic degradation of methylene blue. The significant biological and photocatalytic activities 

of the biosynthesized silver nanoparticles are attributed to their small size, spherical morphology and 

high dispersion. 
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Abstract 
Helicoverpa armigera around the world is considered as a major pest for most of cash crops. In agro-
ecological zone of Punjab its infestation causes a huge loss especially to cucurbits, tobacco and cotton 
etc. In this research work we check the spatio-temporal trends of this pest in the selected agro–
ecological zone i.e (Bahawalpur, Rajanpur, Rahimyarkhan, Kotaddu) Punjab, Pakistan. To check the 
occurrence of Helicoverpa armigera sex pheromones used. H. armigera moth,s no was in abundance 
in Rajanpur on the other hand its occurrence was very less in number in Kotaddu. The other two 
localities data did not included in this. Recently due to Bt cotton and spatio-temporal trends this pest 
is not a big threat for growers in these localities which supposed to considered a big threat in the past. 
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Abstract 

Removal of cadmium (Cd2+), a highly toxic and ubiquitous heavy metal, from aqueous solutions was 

investigated using nano zerovalent iron (nano-Fe0). The nano-Fe0 efficiently removed of Cd2+, and the 

reactivity and reusability of nano-Fe0 was significantly promoted by coupling with bismuth (Bi). The 

Cd removal efficiency was found to be 85% and 96% in first cycle at an initial Cd concentration of 10 

mg/L and Bi/Fe0ratio of 1 g/L, respectively, after 20 min of reaction time. However, Cd removal 

efficiency was observed to be 12% and 80% at the sixth cycle by Fe0 and Bi/Fe0, respectively. The as-

synthesized Fe0 and Bi/Fe0 were characterized using XRD, BET surface area analyzer and SEM 

combined with EDX. The XRD and EDX analysis showed coupling of Bi with Fe0 and successful 

formation of bimetallic Bi/Fe0. Hydrated electrons were successfully formed from oxidation of Fe0 

and Bi/Fe0 and played significant role in the conversion of Cd2+ to Cd0. The second-order rate 

constant of electron with Cd2+ was estimated to be 4.3 109 M−1 s−1. Removal of Cd2+ by Fe0 and 

Bi/Fe0 followed pseudo-first-order kinetic model. The pH was found to have pronounced effect on 

reactivity of both the Fe0 and Bi/Fe0. The conversion of Cd2+ into non-toxic Cd0 proved Fe0 and 

Bi/Fe0 to be highly efficient and rewarding in detoxification of Cd2+ in aqueous environments. 
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Abstract 
Environmental conditions and sowing methods are the important factors that affect wheat 
(Triticum aestivum) growth and yield. This study was carried out during two consecutive years (2008-
09 and 2009-10) to investigate the impact of sowing methods on morpho-yield performance of wheat 
cultivars under diversified ecological conditions, using Tandojam (Sindh) and Quetta (Balochistan) as 
experimental sites. Six wheat cultivars (Sarsabz, Mehran-89, Kiran-2004, Zardana, Sariab-95 and 
Rasco-2005) were evaluated for their responses to various sowing methods (broadcast, furrow and 
drilling). The results showed that on average among sowing methods furrow sowing provided to be 
more effective and efficient than broadcast and drill sowing with optimum agronomic observation. 
The maximum seed index 38.38 g and grain yield 3905 kg ha-1 recorded under furrow sowing 
method. The varietal performance on the basis of grain yield ha-1 was superior in variety Mehran-89 
with grain yield 4110 kg ha-1. The crop response to environmental conditions indicated that grain 
yield at Tandojam vs Quetta was 3642 kg vs 3809 kg ha-1, respectively. Interactive effect of cultivars 
Mehran-89 × Furrow sowing resulted in the highest yield performance over rest of the interactions at 
Tandojam with 4729 kg grain yield ha-1. Therefore, furrow sowing can be considered best 
management practices in wheat crop for optimum grain yield and food security. 
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Abstract 

Generally all agricultural operations have some impact on the environment. Environmental impact of 
a crop, whether it be Genetically Modified (GM) or bred using conventional breeding techniques, 
depends on that particular crop and not on the technology used for developing that crop. GM crops 
are developed to resist insect pests, herbicides and tolerate a variety of stresses. All these characters 
cannot be considered as environmentally friendly. Thus, there is a great deal of difference of opinion 
about the impact of these crops on the environment. It is evident that GM crops have benefits for the 
environment by resulting in less use of pesticides and therefore, causing less pollution. Overall GM 
crops have resulted in more environmental benefits than risks. It may be kept in mind that positive or 
negative impact depends upon the crop characters and production technology rather than on the 
technology used to develop that crop. More than 50 years of research on environment and food safety 
of these crops resulted in inconclusive results. Bt crops, particularly cotton, has resulted in reduction 
insecticides used. Both favoring and opposing GM crops are in agreement that crop resistant to pests 
can lead to significant ecological improvement. These crop are not any more harmful to the bees than 
non-Bt crops. The case of Monarch butterfly is also debatable because the study was conducted in the 
laboratory and not in a natural setting. So, limited and scattered negative effects of BT crops on non-
target organisms are either negligible or very little when compared with those of traditionally sprayed 
crops. Other side of the coin shows some risks adopting GM crops. These include promoting 
secondary insect pests to become major pests, adverse effect on some predators, parasitoids and soil 
organisms, and threat to biodiversity. Risk assessment of GM crops done internationally for 
registration of these varieties generally ignore the complex ecological interactions operating 
simultaneously at several different trophic levels in a particular agro-ecosystem. Pest and non-pest 
species on a crop may be different in different geographical areas of the world. Thus, GM crops with 
novel characters need to be rigorously scrutinized with special care as far as their environmental 
impacts are concerned. 
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Abstract 
The aim of the current study was to develop a composite membrane using carboxymethyl cellulose 
(CMC) as a basic component. For the purpose, carboxymethyl cellulose was prepared from already 
isolated cellulose by alkalization and etherification of cellulose. CMC along with 
polyvinylpyrrolidone (PVA) and polyvinyl alcohol (PVP) was then used to prepare composite 
membrane in order to treat (0.1, 0.3, 1, 3%) synthetic saline water. PEG was used as a pore forming 
agent. Furthermore, characterization was done using Scanning Electron Microscopy, Fourier 
Transform Infrared Spectroscopy, Thermo-Gravimetric Analysis and Universal Testing Machine. 
SEM indicates that addition of PVP resulted in smoother surface as compared to the membrane 
fabricated without PVP and the membrane formed lies in microfiltration (0.1 - 10 micron) range. FT-
IR spectroscope images gave the bands that are attributed to the dispersion of PVA and PVP in 
substrate matrix. Weight loss started at 270°C which was 210°C in the absence of PVP, hence TGA 
results showed that PVP effectively enhanced the thermal stability of membrane. The trend of 
increase in salt rejection in selected salts i.e. NaCl < KCl < CaCl2 was due to the increase in 
molecular mass respectively and overall efficiency ranges from 27 to 37%. The removal was highest 
for CaCl2 followed by KCl and NaCl (i.e. 37> 29 > 27%) respectively. It was concluded that PVP 
shows positive effect on thermal stability, surface morphology and mechanical properties of 
membrane. The fabricated membrane can be used for pre-treatment to Reverse Osmosis (RO) in order 
to improve efficiency and the life of RO membranes. 
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Abstract 
Nanobiotechnology is avidly reaching its peak in today’s growing industrial society. But this is not 
without consequences to our economy, society or our environment. Of growing concern in this field is 
the study of nanoparticles and their interactions with plants and soil. This particular study focused on 
the interactive effect of nanoparticles on rice (Oryza sativa) growth in two contrasting soil textures 
(silt-loam and clay). Nanoparticles were applied via irrigation method to rice plants in a pot 
experiment. Two doses of TiO2 nanoparticles were tested (500 and 750 mg kg-1) with control. Plants 
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were grown till the vegetative stage. Post-harvesting analysis focused on changes in plant 
physiological growth parameters under applied treatments. The results showed an adverse effect of 
TiO2 nanoparticles on plant growth and the microbial community in both soil textures at 750 mg kg-1.  
Plants had better growth at 500 mg kg-1 TiO2 treatment in clay soil only. Root and shoot length was 
2.1 and 0.47 –folds higher, whereas root-shoot biomass was 4.2 and 2.2 –folds higher in the clayey 
soil when compared to silt-loam at 500 mg kg-1 TiO2 treatment. But even though, plant growth was 
maximum at this dosage, its negative effects were still seen in the soil as a drastic decrease in the 
microbial community was observed at both TiO2 dosages. The results of the present study suggest 
that high concentrations of TiO2 nanoparticles effects plant physiological growth parameters and has 
detrimental effects on the soil. Therefore, further studies focusing on phytotoxicity aspects of TiO2 to 
crop plants need to be studied before going to field application. 
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Abstract 
Given that low root zone pH and poor antioxidant defense of plants may results in higher uptake and 
translocation of Cd, plant species equipped with lower ability to decrease root zone pH and higher 
activities of antioxidant enzymes could be thought to have low tissue Cd concentration and Cd 
tolerance potential. Therefore, to test this hypothesis, wheat (Triticum aestivum L.) cultivars with 
inherent ability to accumulate low- and high-Cd concentration in shoots/ grains (Lasani-2008 and 
Sehar-2006, respectively) were grown in nutrient solution with 0 and 15 µM Cd levels.  The mean 
daily decrease in pH induced by low-Cd accumulating cultivar Lasani-2008 was lesser (0.139 units) 
than that by high-Cd accumulating cultivar Sehar-2006 (0.195 units). Cadmium stress had less 
negative effect on chlorophyll content of Lasani-2008 as compared Sehar-2006. Similarly, none of the 
gas exchange attribute were negatively affected by Cd stress in Lasani-2008 but these parameters 
substantially decreased in Sehar-2006. Compared to higher-Cd accumulating cultivar Sehar-2008, 
lower-Cd accumulating cultivar Lasani-2008 either had higher activities of antioxidant enzymes 
under control treatment or showed sustainability/ lesser decrease in antioxidant activities under Cd 
stress. Accordingly, MDA content was also lesser in low-Cd accumulating cultivar Lasani-2008 than 
high-Cd cultivar Sehar-2008. Our hypothesis stood true in that wheat cultivar having lower ability to 
acidify root zone are lower Cd accumulator than those with higher ability. Moreover, the lower 
accumulation and higher tolerance of Cd in wheat is associated with the ability of genotypes to 
sustain/ produce higher antioxidants under Cd stress. 
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Abstract 
A batch mode strategy was used for the de-contamination of arsenic from drinking water. The 
interaction between iron and silicon was used for this purpose in a mixed system. This mixed system 
was characterized using different techniques and then was compared with the individual oxides 
system. Evaluation of the effectiveness of the mixed system as compared to the individual oxide 
system was carried out at different batch mode conditions. Effect of phase changes at elevated 
thermal treatment of the mixed system was also studied to understand the effect of phase changes on 
the de-contamination of the contaminant. The mixed system of oxides proved to be effective for the 
de-contamination of arsenic from the drinking water. 
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Abstract 
Waste water released from leather tanning industry contains significantly higher concentration of 
chromium and azo dyes which directly or indirectly contaminate the surrounding environment. So, 
present study was planned to treat the dyes and hexavalent contaminated leather industry wastewater. 
Wastewater and sludge samples were collected from wastewater streams of leather processing 
industry of district Kasur (latitude 31° 05' north, longitude 74° 31' east) and Sialkot (latitude 32° 29' 
north, longitude 74° 35' east), situated in Punjab province of Pakistan. The samples were collected in 
February 2016. The wastewater and sludge samples analysis indicated huge variation in pH (7.21 
−10.60), EC (5.95 − 23.14 mS cm-1), TDS (1124 − 3175 mg L-1) and COD (1263 −4123 mg L-1). 
Similarly, concentration of Cr(VI) in different samples varied from 0.17−3.67 mg L-1. About 154 
bacterial isolates were isolated from water, soil and sludge samples through enrichment technique. All 
the isolates showed a variable potential to decolorize Reactive Black-5 azo dye and Cr(VI) within 24 
hours. Strain SKT A and SKT 6 completely decolorized the dye (200 ppm) within 24 h while 61 % 
and 51% decolorization was achieved in case of 300 ppm reactive black-5 in MSM medium. Three 
most effective bacterial strains based on their degradation/transformation potential were identified 
through 16S rRNA gene analysis. The strains were identified as Stenotrophomonas pavanii (SKT6), 
Kerstersia similis (KAS8) and Alcaligenes aquatilis (SKTA) after blast on NCBI site. 
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Biotransformation of reactive black 5 and Cr(VI) by the selected strains clearly showed that the 
identified strains had great potential to be used for the development of biotreatment system for 
treatment of polluted tannery wastewater.  
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Abstract 
Mungbean Yellow Mosaic virus Disease (MYMVD) caused by ssDNAbegomovirus is the most 

prevailing threat to mungbean crop in Pakistan. Mungbean genotypes were screened against 

MYMVD under the natural field condition. None of the genotype was found to be immune or highly 

resistant against MYMVD. SCAR markers were used to further screen the resistant and tolerant 

genotypes against mungbean yellow mosaic virus disease. Simplification results showed desired band 

only in the resistant and tolerant genotypes while no amplification was found in the susceptible 

genotypes which were used as a check. On the basis of current study result SCAR marker could be 

used in future breeding and varietal developmental program and mungbean genotypes could be 

screened on markers basis. 
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Abstract 

Phosphorus availability from rock phosphate (RP) can be increased via composting with organic 
fertilizer and phosphate-solubilizing microorganisms (PSMs) in the soil. Incubation and pot 
experiments were conducted to investigate the comparative efficacy of RP-enriched organic fertilizer 
with PSMs vs. diammonium phosphate as a control to enhance the production of legumes. In 
incubation studies, RP-enriched organic fertilizer with PSM2 significantly increased soil aggregate 
stability (37%) and P-release (2.35 folds) as compared to control, whereas, in pot study, the number 
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and dry weight of nodules plant−1, shoot length, number of pods plant−1, and grain yield of chickpea 
increased by 23%, 13%, 17%, 15%, and 15% with RP-enriched organic fertilizer + PSM2 compared 
to control. Similarly, nitrogen and phosphorus contents in straw (11 and 42% respectively) and grains 
(11 and 13% respectively) and protein contents (16%) of chickpea were also increased. A similar 
trend was observed regarding the growth and yield parameters of lentil. The use of RP-enriched 
organic fertilizer with PSM could produce results similar to that of DAP for the optimum production 
of legumes. 
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Abstract 
Cotton leaf curl disease (CLCuD) is a big threat to cotton (Gossypium hirsutum L.) productivity in 
Pakistan, north-western areas of India, some parts of China and Africa. The main objectives of the 
current study were to estimate the genetic inheritance and genomic position of genes linked with 
CLCuD resistance in highly tolerant Gossypium hirsutum germplasm available. F2:F3 segregating 
population was developed from the cross of highly tolerant line MNH-886 with the highly susceptible 
cultivar S-12. Very first reports of QTLs linked with this disease were detected at chromosome 11, 
chromosome 19 and chromosome 21 by genome wise scanning with -1350 available SSRs markers. 
In F2 populations CIR216 and JESPR158 were identified on chromosome no 11 and its homologous 
chromosome no 21 with LOD score of 3.83 and 3.67 respectively based on mean values, both the 
markers CIR216 and JESPR158 were again confirmed on chromosome no 11 and its homologous 
chromosome no 21 with relative higher LOD score of 6.21 and 3.44 respectively. In F3 population 
marker DPL209 had significantly higher LOD score of 5.77 at chromosome no 11, similarly reading 
at 90 days after sowing identified CIR316 with LOD score of 5.04 along with another hot spot at its 
homologous chromosome no 21 with JESPR158. Final readings in F3 also identified marker 
NAU2309, NAU4042 and JESPR158 at Chromosome 11, 19 and 21 with LOD score of 5.40, 3.19 
and 3.84 respectively. Results from this study signify that identified QTLs linked with cotton leaf curl 
disease (CLCuD) could be helpful in fine mapping of investigated QTLs or selection of resistance 
source from germplasm using marker assistant selection (MAS). 
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Abstract 
Heavy metals pollution has become a serious environmental threat to the biological diversity 
worldwide. Accumulation of these metals in plants and insects can cause severe abnormalities by 
affecting their food, growth, development, and reproduction. Second instar grubs of hadda beetle, 
Epilachna vigintioctopunctata (Coccinellidae; Coleoptera) were exposed to higher (300 µg/ml) and 
lower (100 µg/ml) concentrations of Zinc (Zn) and Lead (Pb). Untreated grubs were used as control. 
Tomato leaves (Solanum lycopersicum L.) were used as host and data were recorded at 48 hours 
interval after treatment. The whole experiment was performed using CRD design under controlled 
conditions (28±2 ˚C, 65±5 % R.H. and 16L: 8D h). Feeding indices; relative growth rate (RGR), 
relative consumption rate (RCR), the efficiency of conversion of ingested food (ECI), growth 
parameters; grub weight gain, grub length, leaf weight loss, and percent survival rate were calculated. 
All the feeding indices parameters (RGR, RCR, and ECI) were found increased at both higher and 
lower concentrations of Zn. Lead concentrations showed a significant reduction in the RGR due to 
low consumption rate and poor efficiency of conversion of ingested food. Due to decreased feeding 
indices, growth parameters were also reduced in Pb as compared to Zn. Survival rate was found 
having no significant variation among all the treatments. There is a need for a more comprehensive 
study to evaluate the insect pests as bio-indicators of heavy metals pollution accumulated in edible 
crops. 
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Abstract 
The direct disposal of untreated textile industry wastewater into surface water bodies adversely 
affects water quality. To cope with the future water scarcity, application of wastewater really 
demands cost effective and efficient strategies for the removal of textile dyes from wastewater. This 
study is focused on the batch scale removal of a cationic dye; Brilliant Green dye (BG) and an anionic 
dye; Synozol navy blue KBF dye (NB) using magnetite nanoparticles (NPs) and magnetite assisted 
composites of a miraculous plant, Moringa oleifera (Pods (MPMC) and leaves (MLMC)) and cotton 
shell (CMC) at room temperature. This is the first attempt to combine biosorbents with NPs for the 
removal of dyes. The surface properties of the composites were characterized with Fourier-transform-
infrared-spectroscopy (FTIR). The impact of different process parameters; dose of the material (0.2, 
0.4 and 0.6 g/100 mL), initial concentrations of the dye (20, 40, 80, 160 and 320 mg/L), pH (6, 8, 10 
and 12) and contact time (15, 30, 60, 120 and 180 min) was evaluated. The order of BG removal with 
composites is; MPMC > CMC > MLMC (97.2-70.3% > 96.3-63.3% > 89.5-55.1%) at dose 0.4 g/100 
mL. The adsorption capacity of MPMC, CMC and MLMC was 56.3, 50.7 and 44.1 mg/g, 
respectively at dose 0.4 g/100 mL. The order of NB removal is; M > CMC (95.31 > 70.63 %) at given 
dose 0.4g/100 mL. The adsorption capacity of M and CMC for NB was (4.77 and 3.53 mg/g) at given 
dose 0.4 g/100 mL. The experimental results showed better fit with Freundlich adsorption isotherm 
model at equilibrium and pseudo-second order kinetic model for kinetic adsorption data. 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. 
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Abstract 
Water pollution by textile industry is one of the important issues. Therefore, there is a need for 
methods to remove organic dyes from textile industrial effluents. Various metal oxides have been 
used as catalysts for degradation of these dyes. The catalytic efficiency of metal oxide can be 
enhanced by doping of metal oxides with other metal oxides. Hence, this study focuses on synthesis 
and characterization of ZnO-TiO2 particles and investigation of their catalytic activities towards photo 
degradation of methyl orange in aqueous medium. Commercial grade TiO2 was used in this study. 
The photo catalytic activity of TiO2 was enhanced by deposition of the ZnO on TiO2. ZnO was 
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deposited on TiO2 by wet chemical method. For chemical methods, zinc nitrate salt and titania was 
used as precursor materials. Different Techniques like Scanning Electron Microscopy (SEM), Energy 
Dispersive X-ray (EDX), X-ray Diffraction (XRD) and Thermo Gravimetric Analysis (TGA) were 
used for characterization of prepared catalysts. The prepared composite was used as photo catalyst for 
degradation of methyl orange using a Pyrex glass batch reactor. About 58, 66 and 87% of 100 ppm 
dye degraded in 120 minutes over TiO2, ZnO and ZnO-TiO2 catalyst respectively. Effect of different 
experimental parameters like temperature, catalytic dose, concentration of dyes, speed agitation and 
time on catalytic degradation was investigated. For analysis of reaction mixture UV-Visible 
Spectrophotometer was utilized. Photocatalytic degradation of Methylene blue was described in terms 
of Langmuir-Hinshelwood and Eley–Rideal mechanisms. 
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Abstract 
Chromium (Cr) in wastewater near industries is generally found in concentration above the 
permissible limits set by EPA and WHO. It is a serious threat to the soil, aquatic life and human 
beings especially in the vicinity of tanneries, mining, photograph and cement industries. Chromium is 
known to be carcinogenic and mutagenic, thus its removal from wastewater is necessary. 
Conventional methods are not applicable due to less efficiency or high cost. Therefore, the present 
study  focused on the evaluation of the potential of raw fish scale biochar (FSB),  zinc oxide 
nanoparticles (ZnONPs) assisted fish scale biochar (FSBZ), raw cotton stalk biochar (CSB) and 
ZnONPs assisted CSB (CSBZ) to remove Cr (VI) from contaminated water. The FSB, FSBZ, CSB 
and CSBZ were characterized using FTIR, SEM and EDX techniques to get insight of the adsorption 
mechanism. Effect of process parameters: adsorbent dosage (1-4 g/L), initial concentration of Cr (25-
100 mg/L), pH (3-9) and time (15-180 min) was evaluated on the Cr removal potential of the 
adsorbents. The maximum adsorption capacities (Qmax) of CSBZ, FSBZ, CSB and FSB were 32.05, 
27.78, 13.68 and 14.14 mg/g, respectively. The effectiveness of materials was in the order CSBZ > 
FSBZ > CSB > FSB. Validation of data with suitable equilibrium and kinetic models depicted that 
pseudo 2nd order model governs the kinetics of the adsorption. While Langmuir adsorption isotherm 
describes the mechanism of adsorption by CSBZ, CSB and FSBZ. The mechanism of FSB follows 
Dubinin-Radushkevish model. The doping of biochars derived from low cost substances with 
ZnONPs especially CSBZ has proved to be very effective (99.6% at 50 mg/L) and promising strategy 
for the removal of Cr from aqueous media. 
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Abstract 
Oxidative damage induced by abiotic stresses adversely affects plant cellular machinery. However, 

inoculation of the plants with phytobeneficial bacteria is known to reduce the negative consequences 

of abiotic stresses. The current study was conducted to assess the ability of a multifarious bacterial 

strain FSS2C to boost the growth of wheat plants grown under the induced stress of reactive black-5 

(RB-5) by ameliorating plant cells from oxidative damage. This strain was identified as Bacillus sp. 

on the basis of its 16S rRNA gene sequence analysis. The strain FSS2C harbored physiological 

potential of phosphate solubilization and indole-3-acetic acid production in the presence of various 

concentrations of of RB-5.  Moreover, Bacillus sp. FSS2C decolorized azo dye RB-5 in vitro and the 

decolorization percentage was found maximum at pH 7 and 30 ºC. Inoculation of wheat plants with 

rifampicin-resistant derivatives of the strain FSS2C under stress induced by RB-5 dye resulted in the 

amelioration of cellular oxidative damage together with increased plant biomass. The strain also 

mobilized the nutrients from soil to plant roots and shoots. It was concluded that Bacillus sp. strain 

FSS2C alleviated the oxidative damage caused by reactive black-5 in wheat plants, and thus, can be 

used as bio-inoculant in wastewater irrigated soils. 
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Abstract 

Heavy metal pollution is one of the major environmental problems threatening human health. Various 

industries and refineries discharge their effluents into surface water bodies without treatment causing 

serious health problems such as brain damage, lung damage, renal damage etc. The present study 

aims at batch scale remediation of chromium (Cr) from contaminated water using three different 

adsorbents; raw quinoa biochar (QB), magnetite nanoparticles assisted quinoa biochar (MQB) and 

acid activated quinoa biochar (AQB). The adsorbent materials were characterized with FTIR, SEM 

and EDX to get insight of the material properties involved in the Cr removal. The effect of various 

process parameters including dosage of the adsorbent (1-3 g/L), contact time (15-180 min), pH (3-9) 

initial concentration (25-100 mg/L) and type of the material (QB, MQB, AQB) was evaluated on the 

removal of Cr from contaminated water under isotherm conditions. The decreasing order for Cr 

removal from water was: MQB > AQB > QB (90.82% >75.98% > 60.98%) at dosage 2g/L and 25 

mg/L initial concentration of Cr in solution. The experimental results of adsorption were better 

explained with Freundlich model as compared with Langmuir, Temkin and Dubinin-Radushkevich 

equilibrium adsorption isotherm models. Kinetic data fitted well with pseudo second order model as 

compared with pseudo 1st order, intra-particle diffusion and Elovich kinetic models. Overall, our 

results revealed that natural material (QB) shows better efficiency for the removal of Cr when it is 

activated or doped with nanoparticles. 
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Abstract 
The heavy metals have deleterious effects on the ecosystem even in negligible concentrations because 

these are non-degradable elements and have direct and indirect effects on living organisms. Lead (Pb) 

is a toxic heavy metal that is causing environmental pollution at global level. Soil salinity is also a 

serious environmental problem in the entire world and it causes loss in crop productivity. For the 

determination of pollution level in environment, different chemical and engineering based monitoring 

systems have been used but plants are economically best option to give an idea about pollution level. 

The objective of the present study was to determine the influence of several levels of salinity and Pb 

on Conocarpus erectus. A pot experiment was conducted using 18 treatment combinations. Two 

levels of salinity (control and 10 dS m-1), three levels of Pb (0, 100 and 200 mg kg-1) through mixing 

with soil and three levels of Pb (0, 10 and 20 mg kg-1) through foliar application were used in this 

experiment. The results showed that the salinity and soil lead pollution in combination had significant 

effect on plant growth, ionic and physiological parameters. However, the foliar application did not 

show significant effects on all these parameters. It is concluded that the Conocarpus species could be 

successfully used for bio-monitoring of environmental pollution. 
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Abstract 
Metal oxide nanoparticles (MONPs) are wide range of applications in agriculture sector especially on 

delivery of nutrients to enhance their efficiency. In this study, cobalt oxide nanoparticles (CoONPs) 

were synthesized by green method using leaves extract of neem (Azadirachta indica). The 

synthesized nanoparticles were characterized by Scanning Electron Microscopy (SEM), Fourier 

Transform Infrared spectroscopy (FTIR) and X-Rays Diffraction (XRD). To evaluate the effects of 

CoONPs on uptake efficiency of macronutrients (NPK), studies were managed. Three levels of 
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CoONPs (12.5, 25 and 50 mg/kg of soil) were applied alone and with combination of fertilizers. 

Different growth parameters of plant such as plant height, stem diameter, fresh weight, dry weight, 

concentration of nitrogen (N), phosphorous (P), potassium (K), calcium (Ca) and sodium (Na) were 

estimated. Results showed that there was significant increase in plant height, plant dry weight, 

concentration of (N, K and P) at levels of CoONPs (12.5 and 25 mg/kg of soil). Plant parameters such 

as plant height, stem diameter, fresh weight, dry weight, and concentration of (N, K, P, Ca and Na) 

decreased at level of CoONPs (50 mg/kg of soil). 
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Abstract  

Salinity is one of the major problems in arid and semiarid regions limiting crop growth and yield. In 

early phase of plant growth, excessive soluble salts in the soil decrease water availability by 

increasing osmotic pressure. During later stages, the salts accumulation in plant tissues results in ion 

toxicity i.e sodium (Na), directly by inhibiting various metabolic function and by competition with 

the other essential plant nutrients. Various approaches are adopted to cater the Na toxicity effects 

through supplementation of other mineral nutrients. Beneficial effect of potassium (K) has been well 

documented regarding its ameliorative effects on the plants facing salinity stress. However, the 

beneficial effect of magnesium (Mg) are underrated although Mg is critical nutrient and play an 

important role in the translocation of photosynthates from source and sink tissues and carbohydrate 

partitioning. This study was, therefore, conducted to determine the possible role of Mg (30kg/ha) and 

K (40 and 80 kg/ha) alone or in combination on wheat plant facing salinity stress. A pot experiment 

was conducted with the following treatments; Control (K0Mg0), and K40Mg0, K80Mg0, K0Mg30, 

K40Mg30 and K80Mg30. The results revealed that the growth and yield increase with the addition of 

Mg in saline soil. Fresh and dry weight of grains increased by 31% and 33% respectively in K0Mg30 

treatment. However, K80Mg30 treatment had 9% decrease in fresh weight and 10% decrease in dry 

weight of grains. Plant growth was far less affected by Mg application, as 1 % increase in dry weight 

of shoot was detected. On the other hand, 10% decrease in dry weight of shoot was observed in 

K80Mg30 treatment. Hence, it is concluded that Mg application alone was more effective in 

suppressing the effect of salinity in comparison to Mg and K together. Therefore, it is suggested 

judicious use of different inorganic mineral nutrients especially Mg should be considered owing to its 

beneficial effect in plants facing salinity stress. 
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Abstract 

Research work on the complications of excessive soil boron (B) has augmented noticeably in the 

current era, but the interactive effects of salinity and toxic B on growth, physiological and 

biochemical responses of crop plants still need detailed investigations. In this regard, a glasshouse 

experiment was carried out at Murdoch University, Perth-Australia during Endeavour Research 

Fellowship, to investigate the influence of soil salinity and toxic B on carbohydrate partitioning, 

growth and ionic composition of two Australian wheat varieties (differing in salinity tolerance). The 

result showed that salt-tolerant Halberd variety accumulated more Na+, B and Cl- in their leaf sheath 

and kept the leaf blades free of these toxic ions than sensitive variety Westonia. Water soluble 

carbohydrates (i.e., glucose, sucrose, fructose and fructans) concentration increased in response to 

individual as well as combined constrains of soil salinity and toxic B in leaf blade of both tolerant and 

sensitive varieties but the increase was higher in tolerant variety as compared to the sensitive one. The 

concentration of WSCs in leaf sheath of salt tolerant wheat variety was increased in response to stress 

conditions but those were remained low in salt sensitive one. 
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Abstract 
Urban Tree Canopy (UTC) is one of the important indicator to measure livability of a city. Over the 

last two decades, rapid expansion and development of Lahore Metropolitan has taken place without 

any land use planning and management; which has resulted in degradation of green spaces, urban 

health, biodiversity loss etc. hence deteriorating overall environment of the city. Mapping and 

management of existing trees and plantation of new ones can help to mitigate some of the negative 

impacts and social consequences of urbanization, and thus make our city more resilient. The research 

study presents an approach for Urban Tree Canopy (UTC) mapping and counting in an urban 

environment using fine resolution satellite images and demonstrates an accuracy assessment 

framework by applying the model on Lahore tehsil, Pakistan. A hybrid approach of field sampling 

and GEOBIA was developed to identify and delineate the tree crown and the centroid for the count. 

The results were integrated with road network and parcel level data to examine micro-level details. 

Results indicated that 51.21 % length of primary roadsides and 28.57 % length of secondary roadsides 

hosts trees and offer shadow to the vehicles and pedestrians. The parcel level analysis revealed that 

only 0.93% houses has a tree in their vicinity; as house size of area ≥675 ft2, (675 to 1225) ft2 , (1225 

to 2250) ft2, (2250 to 4500) ft2 and (4500 to 9000) ft2 in Lahore City Tehsil, tree cover exist in only in 

0.18%, 0.32%, 0.82%, 1.97% and 4.29% of houses respectively. The largest and unique tree cluster 

was found in the famous Miani Sahib Graveyard with 1,421 number of trees. There was a strong and 

significant correlation between the number of trees identified on the ground and from our model of 

GEOBIA.  
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Abstract 
Reliability validation of agricultural software is non-generalized when compared with conventional 

reliability evaluation of other computer software. It requires not only conventional reliability testing 

but also requires significant efforts for improving other quality factors such as usability. The primary 

objective of agricultural software especially Decision Support System for Agro-technology Transfer 

(DSSAT) is to provide interactive integration of multiple functions conforming diverse requirements 

in an efficient way related to simulations, analysis and prediction of different experiments. This 

research is employing testing profile to measure reliability through software operational profile, input 

space profile and usability profile along with qualitative measures of reliability and usability. The 

case study used for verification is based on a Web application that facilitates information and 

knowledge sharing among its online members. The proposed study is compared with conventional 

reliability improvement method in terms of failure detection and reliability. The outcome of the study 

provides an insight on how to test and measure the usability and reliability of agricultural software 

that would be used for decision support system for farming community for better management with 

minimum input with maximum output of their productivity. 
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Abstract 
Amongst the heavy metals contamination, arsenic (As) is of particular concern due to its greater 

solubility, bioavailability and high toxicity even at low concentration in plants, animals, and human. 

Therefore, UV-254/sulfite/iodide-based advanced reductive pathways were examined to remove As 
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successfully from wastewater. Batch experiments with effect of initial concentration of As, contact 

time and pH level (highly basic to highly acidic) proved that UV-254/sulfite/iodide successfully 

provides hydrated electron (eaq
-) that effectively contribute in As removal from water. Significant 

removal i.e. 93.7% As removal was achieved by UV-254 coupled with sulfite and iodide under 

conditions [SO3
2−/Iodide= 1.0 mM], [As]0 = 2.0 mg L-1, (reaction time = 96 min) that dominate eaq

- 

based pathways. However, respective treatment effectively showed a maximum removal of As at pH 

12. The As removal by UV/sulfite/iodide process obeyed pseudo-first-order kinetics with a rate 

constant of 2.61×10-2 min-1. The kinetic and removal efficiency of As presented linear relationship 

with the rate of eaq
- formation. The highest increase in kinetic and removal efficiency of As was 

perceived with increasing initial sulfite/iodide concentration and decreasing As concentration. The 

lowest molar absorptivity of As at 254 nm was determined which proved non-significant As removal 

under direct photolysis.  This study highlights the importance of producing eaq- efficiently and 

underscores the potential of the sulfite/iodide/UV process to efficiently remove As contaminations. 
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Abstract 
Arsenic (As) is of particular concern due to its greater solubility, bioavailability and high toxicity 

even at low concentration in plants, animals, and human. The present study is designed to produce 

nano-zero valent iron particles (nZVI), nano-zero valent copper particles (nZVCu) and sulphite 

solution under UV light for batch scale removal of As from contaminated water. The synthesized 

particles were characterized using SEM, XRD, FTIR and BET. The BET results showed that 

synthesized nZVI have larger surface area (28.7 m2/g) as compared to nZVCu (16.89 m2/g). The 

average pore size and pore volume of the nZVI (5.4 nm and 0.0392 cm3/g, respectively) were also 

found higher than nZVCu (4.35 nm and 0.0264 cm3/g, respectively). The particle size of nZVI and 

nZVCu was 26.6 nm and 39.6 nm, respectively. The SEM results showed the morphology and shapes 

of the nanoparticles which were mostly spherical clusters of chain-like structures. The nZVI and 

nZVCu were found to be flowery microspheres with thin flakes. The FTIR spectra for nZVI showed 

broad and intense peaks as compared to nZVCu. The XRD results showed that the average crystallite 

size was 0.60 µm for nZVI and 0.29 µm for nZVCu. The batch scale experiments were carried out at 

pH range 2-12. The effective removal of As was obtained at pH 4 using nZVI and nZVCu. However, 

sulphite solution showed a maximum removal of As at pH 12. When dosage of nZVI, nZVCu and 

sulphite solution was increased, the As removal (%) also increased. However, increasing the initial As 
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concentration, As removal decreased significantly. This study demonstrates that the nZVI could be a 

promising technology for remediating groundwater contaminated with heavy metals. 
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Abstract 
This study explores the opportunities for irrigated agriculture in Khyber District of Former Federally 

Administered Tribal Area (FATA). Agriculture continues to be most important economic activity in 

Pakistan. However, agriculture in the semi-arid Khyber District continues to suffer a decline due to 

excessive reliance on rainfall, which is drastically insufficient. Khyber District have large expanses of 

fertile land, however, farmers depend on unpredictable rain fed agriculture, which has low 

productivity and food insecurity. There are a number of rivers in the region where great prospects 

exist for irrigated farming. Geographical Information Systems (GIS) based multi-criteria analysis can 

be used to map areas with irrigation potential. The current study focused on different variables 

including soil texture, perennial rivers, land cover, topography and dams. For this study data was 

collected from diverse sources which include Google earth images, top sheets, land use land cover, 

soil texture map of Former FATA, SRTM 30 Meter. The collected data was analyzed by using Multi-

Criteria analysis in Arc GIS 10.2.2 by using MIF technique. The results of this research indicate that 

there is great potential for irrigated farming in the study area. Potential land for this purpose were 

divided into three categories i-e highly suitable which consisted of 678 Km², or 26% of the total area, 

1044 Km² representing 40% were moderately suitable to irrigation while the rest 698 km² 

representing 27% were considered least suitable for irrigation. Likewise, 204 Km² representing 7% 

were deemed unsuitable for irrigated agriculture mostly consisting of barren rocks. The results also 

illustrate how GIS as a tool can be used in the exploration of water resources in a scientific approach, 

thus making decision-making easier and more accurate. 
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Abstract  
In the present study cantaloupe (Cucumismelo) seed shell powder (CSSP) was employed to remove 

butachlor pesticide from aqueous solution in batch mode. The removal study of the butachlor was 

conducted under the effect of different parameters like dosage of sorbent, temperature, initial 

butachlor concentration and pH contact time. It was observed that the removal study is significantly 

pH dependant and optimum removal was achieved at pH 3. The data were analyzed by pseudo-1st-

oredr, pseudo-2nd-order, Elovich, liquid film and intraparticle diffusion and was found that the data 

well fitted in to pseudo-2nd-order kinetic model owing to not higher R2 value but also due to a close 

relationship experimental and calculated sorption capacity of pseudo-2nd-order. The removal data 

were also fitted into Dubinin–Radushkevich, Freundlich, Temkin and Langmuir and were found that 

Freundlich isotherm explains the data better due to high R2 value. Langmuir isotherm was used to 

calculate the maximum sorption capacity of CSSP for butachlor and was found to be 142.857 mg g-1. 

Van’t Hoff plot was used to calculate thermodynamic parameters like enthalpy, free energy and 

entropy and their values suggest that the removal of butachlor using CSSP is exothermic and 

spontaneous in nature. 
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Abstract 

A twenty House Crow (Corvus splendens) were collected from five districts Rajanpur, Dera Ghazi 

Khan, Muzaffar Garh, Khanewal and Vehari of Punjab Pakistan. After analysis of bird’s samples, it 

was found, the mean concentrations of copper, cadmium and zinc in liver samples were significantly 

higher as compared to kidney samples. A highly non-significant value of zinc was observed in liver 

samples (P=0.175) while in kidney it’s significant is (P=0.040). There was no significant difference 

was found in copper liver samples (0.244) and kidney (0.236). The cadmium concentration in liver 

samples (0.162) and in kidney is (0.057). There was no significant difference in mean values of 

metals at each study site in kidney and liver samples. With growing industrial rate in urban areas of 
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Pakistan, the heavy metal toxicity is a major problem that concern with lethal health effects, hence a 

study was devised to ascertain the level of certain heavy metals including zinc, copper and cadmium 

in samples of an urban bird species that is House Crow (Corvus splendens) The higher values of these 

metals found in birds will help ultimately aiming the life of fellow humans. 
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Abstract 
Present study was planned to determine the yield loss in wheat crop at different dates of observation 

for the population of aphids. Wheat (Triticum aestivumL.) is a major crop with largest area under 

cultivation in Pakistan and plays a significant role in economic stability of the country. The effect of 

silicon and previous infestation with aphids on the induction of resistance to the Greenburg was 

evaluated in wheat plants. Silicon fertilization and the previous infestation with aphids induced wheat 

plant resistance to the Greenburg. There were two treatments: T0 (control) and T1 (silicon 

application). Aphids were controlled by applying imidacloprid 200 SL with Knapsack sprayer, as one 

spray (5th March), two sprays (5th and 26th March) and no spray (control). Aphid densities were 

recorded on weekly basis starting from 12th March. Significant variations were observed among 

genotypes in parameters including crop yield, plant height, spike length, spikelets per spike, and 100 

grain weight. Treatments consisted of control; fertilization with silicon; plant infestation with aphids; 

fertilization with calcium silicate plant infestation with aphids. The results clearly showed that 

cultivation of wheat genotypes under inorganic system does not influence all the traits under 

observation in our study. Sowing dates and insecticide(s) significantly affected shoot biomass and 

number of grains/spike. Highly significant differences for thousand grain weight and yield were 

observed in all sowing dates.Aphid population increased exponentially from end of February to end 

of March and declined from end of March to the beginning of April on crop planted on all these dates. 

Seasonal mean aphid population was 3.56 and 2.92 times higher on late as compared to that on early 

and timely sown crop, respectively. Population of natural enemies varied on each genotype and 

showed the negative impact on wheat aphid’s population. 
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Abstract 
Weed infestation is the one of key factors those reduce wheat yield. Use of chemical herbicides is an 

important and integral component of crop production system. Use of herbicides has been increased 

substantially over the years. Indiscriminate and uncontrolled use of chemicals (herbicides) for 

controlling weeds may cause many serious environmental and health problems. Over time, 

repeated application increases herbicide resistance, while its effects on other species can facilitate the 

weeds resurgence. Effective weed management programs must focus on environmental safety along 

with benefits to the farmers. Keeping this in view, research is planned to assess the comparative 

effectiveness of chemical and bio-herbicide for management of weeds in wheat under field 

conditions. Five treatments were maintained including a control without any herbicide (T1), chemical 

herbicide, i.e.; Atlantis (T2), extract of sorghum (T3), consortium of bacteria (T4) and extract of 

sorghum in combination with consortium of bacteria (T5) with same planting geometry. This 

experiment was conducted by following the randomized complete block design (RCBD) design and 

each treatment was replicated three times. Results indicated that combined use of the extract of 

sorghum (T3) and the consortium of bacteria (T4) decreased the weed density as well as fresh and dry 

weed biomass of Kalribotti (Spergula arvensis), Janglihaloon (Coronopusdidymus), Khabal gas 

(Cynodondactylon) and Dehla (Syperusrotundus) recorded after 15, 30 and 45 days of sowing as 

compared to control (T1). The combination of T3 and T4 also resulted in higher plant height and 

more grain yield as compared to T1. It can be concluded that the extract of sorghum in combination 

with the consortium of bacteria may result in more prominent growth and yield of wheat with 

improved weed control efficiency as compared to sole application of bacteria and the extract of 

sorghum. 
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Abstract 
Hexavalent chromium (Cr(VI)) is a contaminant of priority concern, which can be reduced and 

immobilized by transformation of toxic Cr(VI) to non-toxic chromite (Cr(III)) in water and soil 

environments. Here we investigate the sorption and reduction of Cr(VI) on siderite, as well as 

speciation of Cr(VI)-reacted siderite as a function of varying pH (4–10) and initial Cr(VI) 

concentrations (0.5–10 mM) under strictly O2-free experimental conditions. The maximum Cr(VI) 

removal capacity by siderite was 81 mg g-1 at pH 5, which decreased at higher pH values. Notably, up 

to 97% and 91% of total aqueous chromium, at all initial added aqueous Cr(VI) concentrations (0.5–

10 mM), was sorbed/reduced to Cr(III) at pH 4 and 5, respectively, indicating a strong Cr(VI) 

reducing ability of siderite. At pH 6–10, over 90% of aqueous chromium was detected as Cr(III) only 

at initial Cr(VI) concentration ranging from 0.5–1.5 mM. Chromium K-edge X-ray absorption near 

edge structure (XANES) spectroscopy confirmed the complete reduction of Cr(VI) to Cr(III) after 

equilibration of siderite with low and high initial Cr(VI) concentrations (2 and 10 mM, respectively) 

at pH 5, 7 and 9. In addition, Fe K-edge XANES and extended X-ray absorption fine structure 

(EXAFS) spectra of solid-phase samples showed that 74–78% and 78–89% of Fe remained as 

siderite, respectively, after equilibration with Cr(VI) at pH 5, 7 and 9, whereas only 24% remained for 

the low Cr(VI) treatment at pH 5. Overall, this study suggests that under anoxic aqueous conditions, 

siderite can immobilize and detoxify Cr(VI), with the extent of these coupled sorption and redox 

reactions being controlled by initial Cr(VI) concentrations and pH.  
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Abstract 
Hemp carbon (HC) was prepared through phosphoric acid (2.5 M) activation at 400-450 °C. The 

potential of HC for RO-16 dye uptake was tested in in closed batch method. Mathematical models 

were applied to the experimental data and the rate limiting step and adsorption mechanisms were 

elucidated. Kinetic models suggested the involvement of chemisorption, physisorption and intra 

particle diffusion as rate limiting steps during the adsorption system. Among isotherms, the Langmuir 

and D-R models Freundlich, assumed the HC-RO-16 adsorption as chemisorption at ambient 

temperature. Thermodynamically, the exothermic (-∆H° = -26.11 kJ/mol) and subsequent 

endothermic (∆H° = 63.45 kJ/mol) reactions observed with positive entropy (∆S° =0.09 kJ/mol and 

0.19 kJ/mol), whereas the negative ∆G° values displayed that HC is effective adsorbent for RO-16 

adsorption with spontaneous adsorption systems. The adsorption capacity (32.04 mg/g, 64.08%) at 

low pH (pH = 2) confirmed the electrostatic forces as the key intermolecular interactions 

(chemisorption) in adsorption system. The textural and elemental properties of the samples were 

studied through Scanning Electron Microscopy, and Energy Dispersive X-ray analysis. The potential 

to scale up the HC as promising adsorbent for RO-16 containing wastewater treatment, the pilot scale 

application is recommended in order to study the economical and technical feasibility of the process.  
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Abstract 

Food security is one of the major challenges our society is facing. Increasing world population, global 

climate change and increasing energy costs, are endangering the global food security. To ensure that 

agricultural systems meet future production needs, it is required to overcome the physiological 

barriers to crop yield and improve the resilience of crops to adverse conditions such as climate 

change. Theoretical analysis suggest that increasing photosynthetic energy conversion efficiency is 

one of potential approach to significantly increase crop yield however being a complex process it is 

difficult to identify the potential targets to engineer photosynthesis. Two different photosynthetic 

pathways exist among plants: C3 and C4 photosynthesis. C4 pathway owing to its beneficial attribute 

of carbon concentrating mechanism results in the production of more yield as compared to C3 

photosynthesis.  One of the highly advocated strategies to improve photosynthesis is the engineering 

of C4-traits into C3 plants but besides the desired results, the engineered C4-traits result in unexpected 

outcomes in the transgenic plants. Systems biology offers a solution to this problem. Computational 

modeling is a powerful technique for gaining sufficient quantitative understanding of complex 

metabolic pathways in order to alter the distribution of metabolic flux or to rationally redesign 

metabolic pathways for new products. This study is designed to enhance C3 photosynthesis by 

transforming potato (C3 plant) with two genes of the cyanobacterial carbon concentrating mechanism. 

The phosphoenolpyruvate carboxylase (PEPC) and phosphoenolpyruvate carboxykinase (PCK) genes 

are involved in sequestering CO2 around RuBisCo ensuring efficient carbon fixation. Before carrying 

out the in vitro experimentation, a computational model was developed that predicted different 

outcomes of in planta transformation with desired genes. The model was developed on the basis of 

set of equations formulated for the carbon fixation pathway folloeing the Michaelis Menton Kinetics. 

Software COPASI (4.24) was used for simulation. The model predicted the change in concentration 

of different metabolites involved in different pathways that were perturbed by the installation of the 

foreign genes. The concentration predicted by the model were validated by comparing them to those 

quantified in planta. This study has not only helped to evaluate the robustness of to be engineered 

genes but also helped to identify the novel targets for the improvement of photosynthesis that can be 

successfully engineered in future for enhanced plant yield. 
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Abstract 

The oxygenation reaction of Ribulose 1, 5, bisphosphate carboxylase/oxygenase (Rubisco) enzyme in 

C3 plants produces single molecule of phosphoglycerate (3PGA) and a toxic compound 

phosphoglycolate (2PG). 2PG is recycled to 3PGA via photorespiratory C2 cycle which is a lengthy 

process. The C2 cycle reduces the photosynthetic efficiency of plants and the problem is more evident 

in C3 plants because they lack carbon concentrating mechanism. There is a need to utilize and 

introduce potential pathways in C3 plants to by-pass photorespiratory losses. Cyanobacteria have such 

potential pathways which can be utilized to overcome photorespiratory losses. Engineering foreign 

genes may cause weird response in the plants and in-silico modeling is useful in simulating such 

responses. Therefore the present study aimed to develop an in-silico model of cyanobacterial 

photorespiratory by-pass in C3 plant. Enzyme data including kinetic parameters was obtained from 

literature. The model was developed in copasi for basic photorespiratory cyle in plants as well as the 

proposed pathway. The model was validated for effect of photorespiration and novel pathway. 

Validation results showed that model successfully depicts the pattern described for different 

metabolites in the literature. The current study was helpful in determining and utilizing the potential 

pathways which can further be manipulated for different parameters and environment. 
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Abstract 
Current study involves the optimization of the methods to prepare activated carbon (AC) 

thermochemically from Eucalyptus camaldulensis sawdust (AC-ECS). Two stage carbonization, i.e., 

170°C for 60 min, followed by 500°C for 120 min under continuous nitrogen gas stream, was found 

an efficient method (>80% Cr(VI) removal) with H3PO4 activation. This efficient AC preparation 

method was employed to three other lignocellulosic wastes. Finally an efficient precursor, i.e., AC-

ECS was selected for batch experimentation and process variables optimization, i.e., contact time, 

particle size, initial metal concentration, temperature and pH. BET analysis reveals mesoporous 

nature of AC-ECS with a pore size of 63.36 Å. Cr (VI) adsorption was highly pH dependent, i.e., 

87% at pH 3. Equilibrium data was best fitted to Langmuir isotherm (R2= 0.999), which displayed the 

monolayer adsorption of Cr(VI) onto homogeneous adsorbent surface and the maximum Langmuir 

adsorption capacity was calculated as 125 mg g-1. Experimental data follows pseudo-second order 

kinetics (R2=0.999), indicating the chemisorption as a rate limiting step. Thermodynamic studies, i.e., 

enthalpy (ΔH) and entropy (ΔS) displayed both exothermic and endothermic reactions of Cr (VI) 

adsorption at the solid-solution interface. ΔG (ΔG<0) confirmed the spontaneous nature of Cr (VI) 

adsorption reaction during the studied temperature ranges.  
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Abstract 
Photocatalytic nanomaterials are of great technological importance in environmental remediation due 

to their ability to generate charge carrier when activated with certain energy. The release of textile 

dyes especially the azo dyes into the water bodies is of great concern due to their inimical effects on 

flora and fauna. These dyes are toxic, allergic and carcinogenic in nature even at very low quantities. 

Current research work is focused to develop and explore the efficacy of non-metal doped titania 

(TiO2) nanomaterials for adsorption and eventually photocatalytic mineralization of selected azo 

dyes. A series of nitrogen doped TiO2 with different mol% N was synthesized via sol-gel technique 

and characterized using thermal gravimetric analyzer, Fourier transform infrared spectroscopy, 

scanning electron microscopy and Raman spectroscopy. The synthesized N-TiO2 were calcined at 

different calcination temperature 200°C, 250°C and 300°C. Photocatalytic degradation and 

optimization studies were conducted for the best nitrogen doped photocatalysts. 20N-TiO2 

photocatalysts showed best performance at all calcination temperatures as compared to other mol% 

N-TiO2 photocatalysts. 90% dye removal was achieved using photocatalysts calcined at 300 °C. It is 

recommended to further explore the nonmetal doped photocatalysts with combination of metal doped 

to reduce the photoreaction duration and charge recombination. 
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Abstract 
Phosphorus and zinc are well known essential macro and micro-nutrients, respectively, for plant 

growth and yield. A pot study was carried out to evaluate the response of wheat genotypes to different 

phosphorus (P) and zinc (Zn) levels for plant growth and yield. Three P levels (0, 120, 250 kg ha-1) 
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and two Zn levels (0, 10 kg ha-1) were used to wheat plants growing in pots under CRD factorial 

combination. The study disclosed a differential response of wheat genotypes to various P and Zn 

doses. Wheat genotypes TD-1 and NIA-WR1 produced 47.5% and 42.1% higher grain yield as 

compared to Zn-inefficient genotype Chakwal-86. NIA-WR1 genotype extracted 20.2% more Zn 

from Zn-deficient treatment as compared to Zn-inefficient genotype. Overall, increasing doses of P 

reduced the uptake of Zn to the wheat genotypes and vice versa. The study suggests the application of 

Zn @ 5 kg ha-1 to Chakwal-86 to avail the maximum potential yield. The genotypes TD-1 and WR-1 

are Zn efficient having the capability to utilize the indigenous Zn present in our soils for their growth 

and yield. However, field evaluation of these genotypes is necessary prior to general 

recommendations for wheat growers.  
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Abstract 
Ever increasing world population has resulted in growing demands for textile products. The same 

demand has increased the amount of effluents laden with toxic dyes. Cost effective, environment 

friendly and sustainable treatment option is a desirable, wide-reaching objective. Current study aims 

to sightsee the feasibility of developing operative activated carbon from waste biomass for the 

Abstraction of toxic Reactive Orange 16 dye. Findings of this study will positively supplement the 

existing wastewater treatment technologies. Locally available abundant waste biomasses were 

collected, cleaned, dried, grinded and stored. The raw adsorbents were subjected to array of physico-

chemical activation processes for performance enhancement. Batch experimentation was chosen to 

screen newly prepared materials for the removal of Reactive Orange 16 dye from aqueous solution. 

Different process variables including contact time, adsorbent dosage, temperature, initial dye 

concentration and pH of aqueous solution were investigated. One of these activated carbons, corn 

cobs derived activated carbon was selected as an efficient precursor for activated carbon preparation. 

An aqueous solution of Reactive Orange 16 dye with 30mg/L initial dye concentration was found to 

be completely decolorized at 30oC, 150 rpm shaking speed, solution pH, 1 g/L adsorbent dose and 6 

hrs contact time. Isotherms, kinetics and thermodynamics studies were performed to further underpin 

the adsorption mechnism involved. Corn cob derived, Ortho-phosphoric acid treated activated carbon 
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can be deployed in treatment of wastewater disproportionately laden with Reactive Orange 16 dye at 

solution pH, room temperature and 1g/L dosage. Ease of operation, low developmental cost and 

sustainable usage of newly engineered biomaterial could help textile industry in achieving Green 

Production Processes. 
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Abstract 

A field experiment was conducted at research area of Department of Agronomy, Faculty of 

Agriculture, The University of Poonch Rawalakot, Azad Jammu and Kashmir during kharif 2017 to 

study the influence of plant growth regulators on growth and yield attributes of soybean under rain-

fed conditions of Rawalakot. Auxin 2,4-D  and gibberellin GA3 at the ratio of 30:60:90 ppm were 

applied as seed treatment and foliar application. Growth regulators were used as seed treatment before 

sowing and foliar treatment at physiological stage of flower initiation. The experiment was planned in 

a randomized complete block design (RCBD) with three replications. Seed treatment with 2,4-D at 90 

ppm revealed highest plant height (116.80 cm), first node height (6.04 cm), number of branches per 

plant (15.66), root length (18.12 cm), stem diameter (0.054 cm2), number of pods per plant (41.53), 

seed yield (1617.3 kg ha1), biological yield (4109.3 kg ha-1) and harvest index (39.76 %). Seed 

treatment of GA3 at 90 and 60 ppm showed significantly maximum number of nodules per plant 

(17.80), nodule fresh weight (0.70 g) and nodule dry weight (0.39 g). Number of seeds per pod 

exhibited non-significant results during the study. Foliar application of 2,4-D at 90 ppm showed 

significantly maximum leaf area (1856.4 cm2) as compared to seed treatment. Response of plant 

growth regulators was outstanding in promoting the soybean as a successful oilseed crop. So it is 

proved that the application of plant growth hormones is very helpful for gaining maximum growth 

and higher yields of soybean under the climatic conditions of Rawalakot, Azad Kashmir. 
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Abstract 
To assess the performance of wheat to exogenous silicon (Si) application under drought stress, an 

experiment was carried out in the greenhouse of University of Sargodha, Pakistan. Experiment 

include irrigation levels (I1: crown root stage + booting stage, I2: crown root stage + anthesis stage, I3: 

crown root stage + grain development stage, I4: crown root stage + booting stage + anthesis stage + 

grain development stage, I5: crown root stage + tillering stage + booting stage + earing stage + 

milking stage + dough stage) and foliar application of Si viz., Si0: 0% (Control), Si1: 0.25%, Si2: 

0.50%, and Si3: 1% (w/v). Irrigation level I1 with Si0 significantly reduced the plant height (15%), 

productive tillers (24%), grains spike-1 (18%), 1000-grain weight (25%), total and grain yields (61% 

and 63%), net assimilation rate (47%), leaf area index (28%), leaf area duration (11%), total dry 

matter (12%) and crop growth rate (19%), Si contents in plants at anthesis and grain stage (49% and 

60%), leaf water potential at 70, 95 and 120 DAS (20%, 7% and 12% respectively) and chlorophyll 

content at 70, 95 and 120 DAS (20%, 13% and 32% respectively), root length (17%) and water use 

efficiency (72%) while evapotranspiration efficiency increased (4%) compared than I5 with Si3. 

Significantly maximum growth and productivity was recorded at I5 (six irrigation) with Si3 except 

evapotranspiration efficiency moreover, I4 and I3 with Si3 were statistically at par with I5 with Si3 

which indicated that Si3 improved the crop growth and yield at lower irrigation levels I4 and I3. It is 

concluded that plant exhibited positive response at irrigation levels I3 and I4 in combination with 

foliar-applied Si3 while irrigation level lower than I3 with Si3 was not showed positive improvement 

in crop productivity.  
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Abstract 
Heavy metals subcellular distribution and chemical forms have a solid association with metal 

detoxification in plants. A hydroponic experiment was conducted to study the subcellular distribution 

and chemical forms of Pb (Lead) in four watermelon varieties contrasting in Pb tolerance and 

accumulation, namely NBT and ZM5 (Pb tolerant) while ZJ and LF1 (Pb sensitive), under 20 µM Pb 

treatment. There was a significant difference among the watermelon varieties in Pb subcellular 

distribution, with ZM5 and NBT having more proportion of Pb in root vacuoles fraction, while the 

same varieties accumulated more Pb in leaves vacuole and cell wall fraction as compared to ZJ and 

LF1. Moreover, in NBT Pb was present predominantly in F3, F4, and F6 (low bioavailable molecules) 

chemical forms in roots, stem, and leaves while higher proportion and concentration of Pb was found 

in the stem of ZM5 in comparison to ZJ and LF1. An enormous and less increase in fruits fresh and 

dry weights were recorded in LF1 and ZM5 respectively, while in the other varieties it decreased. The 

studied varieties accumulated a very little amount of Pb in fruit and it may be attributed to the lower 

proportion of Pb in the highly bio-available chemical forms (F1 and F2) and are considered as Pb 

pollution safe varieties. This study suggests that the cell wall deposition, vacuolar sequestration and 

Pb predominant existence in low bio-available chemical forms are the potential detoxification 

mechanism for the varieties NBT and ZM5. 
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Abstract 
A country's food needs primarily rely on its own agriculture resources and requires reliable 

information related to crop health, their distribution and acreage estimation to manage and monitor 

resources for implementation of a sustainable agricultural system. Different methodologies have been 

used to collect this information but the availability of earth resource satellites data with increasing 

spatial, spectral and temporal resolutions such as the European Space Agency (ESA) Copernicus 

programme's satellites Sentinel-1 and Sentinel-2 creating more practicability to generate crop type 

maps. Sentinel-1 and Sentinel-2 both operating in a constellation of a twin satellites carries a C band 

Synthetic Aperture Radar and Multispectral Instrument (MSI) respectively. Vertical transmit and 

horizontal receive (VH) and vertical transmit and vertical receive (VV) channels used to exploit the 

temporal backscatter of crops present in the study area. In this research, a machine learning random 

forest classification algorithm run for accurate crop type mapping for the combination of SAR 

(Sentinel-1) and optical (Sentinel-2) time series data. Random Forest classifier produced a 

considerable increase in accuracy of crop type mapping as it uses ensemble decision trees trained on 

sample data which permit the vote in favor of the most popular class. Main objectives of this study 

were to investigate the classification accuracy for different data combinations. Three plots of data 

tested i) Sentinel-1 ii) Sentinel-2 iii) Sentinel-1 & Sentinel-2. Combination of SAR and optical data 

turns out with a best overall accuracy of 97 %, and a kappa coefficient of 0.97. Spaceborne SAR and 

optical data add a new aspect of crop type mapping which consequently increases the classification 

accuracy by including valuable parameters and beating the drawbacks of each other. The results also 

emphasized the classification of time series data in agricultural mapping than classifying a single date 

image. By comparing the results, it can be concluded that by combining all-weather accessible SAR 

and spectrally rich data accomplished more accurate outcomes and it would be an imperative advance 

for the future endeavor to estimate crop biomass and biophysical parameters. 
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Abstract 
Horticultural crops are economically important, comprising high value production systems constantly 
challenged by climate change and different biotic and abiotic stresses such as drought stress, insect 
pests, pathogens, salinity and etc. In pursuance of sustainable world food security and environment 
protection from toxic agronomic practices, alternative strategies need to be tested and applied on large 
scale. Therefore, present study was designed to study the impact of biochar as soil amendment on 
tomato plant growth and development and its synergistic effect on beneficial mycorrhizal fungi of the 
soil. Two different biochar types made from wood chips and green waste were used in the potting 
media to grow tomatoes in the green house. In this study, we demonstrated that in addition to the 
improvement of plant growth, soil biochar amendments have the potential to increase the tomato root 
colonization by the arbuscular mycorrhizal fungi. Biochar made from green waste significantly 
enhanced the tomato plant photochemical efficiency, chlorophyll contents which ultimately lead to 
increased fruit yield. Moreover, biochar in the soil increased the Nitrogen, Phosphorus and Potassium 
levels of the tomato shoot which is an indication of increased nutrient availability to the plants. The 
response and properties of biochar changes with the type of feed stock used for the biochar 
production. In comparison with each other biochar made from green waste improved plant 
physiological parameters in greater extent as compared to the biochar made from wood chips. On the 
basis of our study, it is concluded that biochar not only improves the soil physical and chemical 
properties but also provide benefits to the agro-ecosystem by sustaining beneficial microbial 
community population and carbon sequestration. 
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Abstract 
Drought is one of the major factors that limit the production of crops. By 2050, it is estimated that 

most of arable land will seriously come under drought stress. Therefore, there is need to resolve the 

drought response of plants under changing climate. Plant growth promoting rhizobacteria (PGPR) 

have potential for improving plant growth in extreme environments i.e. water shortage. One of the 

traits of PGPR is phosphate-solubilization. Phosphorus is the essential element for plant growth and 

development. PGPR have the capability to solubilize insoluble phosphorus (P) under drought stress 

and make it available for plant utilization. Herein, we isolated one hundred and forty four bacterial 

strains from root rhizosphere of Barly (Hordeum vulgare), Gram (Cicer arietinum) drought tolerant 

crops and Colocynth (Citrullus colocynthis) and Castor (Ricinus communis) grown in arid and semi-

arid regions of Punjab Pakistan (Thal, Layyah and Bhakkar). These strains of bacteria were tested for 

their survivability (Optical density at 600nm) and phosphate solubilization under different water 

stress conditions (0%, 3%, 5%, 10% and 20% PEG 6000). Sixteen isolates were initially selected for 

their ability to solubilize phosphorus as well as drought tolerance. All of these drought-tolerant 

isolates were able to solubilize phosphorus at pikovskaya agar with two levels 3% and 5% of PEG 

6000. C27 showed the highest level of PSI (Phosphorus solubilizing index) 8.5 and 6 at 3% and 5% 

PEG6000 respectively. This result shows that C27 is capable to solubilize phosphorus under water 

stress condition (5%PEG 6000). The search for more such strains capable of tolerating and 

performing their PGP functions higher drought levels continues. Moreover, such strains will be tested 

in pot and field experiments for their potential to promote plant growth under drought conditions. 
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Abstract 
Tuberose has very short life span after harvesting and to meet with the market demand it is vital to 

extend the postharvest life and freshness of the tuberose. Two experiments were performed to check 

the postharvest life of tuberose under different storage conditions i.e. zero cool energy chamber 

(ZECC) and ambient conditions. In first experiment dry and in second experiment wet storage was 

done. There were four removals in dry experiment and three removals were in wet experiment. After 

each removal one stalk was used for chemical analysis and other two were placed in vase for vase life 

determination. Both experiments were replicated thrice. Experiment was laid down under completely 

randomized design (CRD). Flower physical (mass loss, water uptake, no of buds no of flower, wilted 

flower, brown flower) and biochemical (TSS and pH) data was monitored on each removal. In both 

dry and wet experiment mass loss (9.92%; 24.65%, respectively) was higher in ambient conditions 

while lower in ZECC (6.44%; 15.19%, respectively). Number of brown flower was higher in ZECC 

(1.83) in wet experiment as compare to ambient conditions (0.0). In wet experiment after vase life pH 

of flower petal was higher in ambient conditions (5.66) while lower in ZECC (5.49). In dry 

experiment TSS of flower petals was higher in ZECC (20.36°Brix) and lower in ambient conditions 

(14.2°Brix). Cost benefit ratio of the method was also noted. 
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Abstract  
The present study was carried out for the removal of atrazine pesticide from aqueous solution using 
pumpkin seeds shell powder in a batch system. Various experimental parameters were studied to find 
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out the optimum conditions like pH, contact time, sorbent dose, initial pesticide concentration and 
temperature. pH affects the atrazine sorption and maximum sorption achieved at pH 4. Various 
isotherms such as Langmuir, Freundlich, Tempkin and D-R were used analyze the sorption data and 
found that sorption data fitted well into Langmuir isotherm due to higher value of correlation 
coefficients and maximum sorption capacity of atrazine for pumpkin was experimented and was 
found to be 74.62 mg g-1. Sorption data was fitted into various kinetic models such as pseudo first 
order, pseudo second order, intra particle diffusion model, Elovich and liquid film diffusion model 
and was found pseudo second order most suitable one explain the sorption data well due to the 
closeness of experimental sorption capacity to the calculated scorpion capacity to the pseudo first 
order and high value of correlation coefficient. Thermodynamic parameters like Gibbs free energy 
(ΔGo), enthalpy (ΔHo) and entropy (ΔSo) were calculated from Vant Hoff plot. The negative value of 
ΔGo shows that sorption of atrazine onto pumpkin is spontaneous and negative value of ΔHo 
suggests that process is endothermic in nature 
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Abstract 
Phytoremediation is a cost-effective and environmentally friendly approach used for the remediation 

of heavy metals from polluted soils. However, little mobility of some of these metals in soils e.g. lead 

(Pb), renders phytoremediation less effective. The amendments like organic chelators that could 

enhance their mobility could, in turn, make phytoremediation efficient. Using an ornamental plant 

known for extracting metals from soils i.e. Alternanthera bettzickiana (Regel) G. Nicholson, we 

tested the potential of citric acid to enhance the phytoremediation of Pb from a lead spiked soil. A pot 

experiment was conducted where different Pb was applied at the rate of 0, 200, 500 and 1000 mg kg-1 

soil alone or in combination with different concentrations of citric acid (CA) i.e. 0, 250, 500 µM. The 

treatments were completely randomized. The results showed that the concentrations of Pb were 

higher in aboveground biomass of the plant. Plant’s dry weight, growth parameters and 

photosynthetic contents increased until the 200 mg Pb kg-1 soil. However, beyond this dose of Pb, 

these parameters showed severe decline till 1000 mg Pb kg-1 soil. Similarly, the antioxidant enzyme 

activity i.e. superoxide dismutase (SOD) and Guaiacol peroxidase (POD) increased till 500 mg Pb kg-

1 soil. However, both these enzymes showed a severe decline at 1000 mg Pb kg-1 soil. Similarly, 

electrolyte leakage on dry weight basis increased as the dose of Pb increased to 1000 mg kg-1 soil. The 
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application of CA alongside Pb improved the dry weight of shoots as well as roots of the plant. In 

addition, it significantly increased (p<0.05) the antioxidant enzyme activity of the two enzymes as 

well as reduced the electrolyte leakage from roots. The improvement in these variables was higher as 

the CA concentration increased. In conclusion, CA improved the phytoremediation potential of the 

studied plant to extract the Pb from a Pb spiked soil. 
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Abstract 

 Barium (Ba) is a divalent alkaline earth metal, 14th most abundant element in the Earth's crust, being 

the. Anthropogenic activities exploited Ba ores for many industrial, medical and agricultural 

applications that may results in higher concentrations of Ba that may end up in foods chain. The 

information regarding the current status of Ba in soil, and its behavior in soil-plant systems is scanty. 

Therefore a study was designed in which exogenous application of BaCl2 (0, 2.5, 5, 7.5 and 10 mM) 

effects on selected plant species (maize spinach and turnip) growth and Ba uptake was determined. 

The experimental results revealed that Ba did not any significant effect on maize and spinach growth 

while turnip growth was decreased. The results also showed that turnip shoot growth was more 

sensitive to Ba than root growth. The present study also showed that Bacl2 antagonistically affected 

sodium, potassium and calcium uptake in plants. Further, study revealed that increasing concentration 

of Ba in soil resulted higher concentration of Ba in root and shoots tissues and may cause threat to 

animals and human being. In addition results also showed that Ba translocation from root to shoot 

was higher as evident by higher accumulation of Ba in shoot tissues. The order of Ba accumulation in 

plant species was turnip>spinach>maize both in root and shoot. However, turnip root is consumable 

part while spinach leaves are used therefore consumption of spinach may cause higher Ba toxicity 

than turnip roots owing to its higher Ba concentrations in leaves. From the results of this study it is 

suggested that plant species differ in their response to Ba in soil and some species i.e maize and 

spinach may accumulate higher Ba concentrations in their tissues without showing pyto-toxicity 

symptoms as well reduction biomass and growth. Therefore, assessing the soil Ba level especially 

used for urban agriculture generally amended with sewage sludge and waste water irrigation may be 

tested for Ba content to avoid its build up in human food chain.   
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Abstract 
To meet the food demand of the increasing world population, use of insecticides is increasing day by 

day. However, intensive application of insecticides has increased the health risks to the human when 

their vapors are inhaled during field application or their residues are ingested through food and water. 

So, there is always given emphasis to seek sustainable alternatives with a limited or no harm to the 

human and environment. A study was conducted to determine the effect of rice husk biochar on 

brinjal growth, mineral nutrients and sucking insect infestations. The soil filled pots (7 kg soil pot-1) 

was amended with various levels of rice husk biochar (3.5, 7, 14, 21 and 28-grams pot-1) and its 

effects were determined on plant mineral nutrients, insect infestations and plant growth attributes 

(plant height, number of leaves per plant, number of branches per plant, number of flowers per plant 

and total biomass production). Results showed that rice husk treatment wasreally effective to decrease 

insect infestation. Similarly, the increasing level of biochar decreased the insect infestation on 

plants. Biochar improved the plant mineral nutrients especially phosphorus concentration in the 

leaves. It is concluded that biochar tends to reduce insect infestation on brinjal plants and it may 

provide a sustainable strategy as an alternative to insecticide use.  
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Abstract 
Arsenic, a carcinogenic toxic metalloid, is a serious threat due to increased exposure to human beings 

through water and food. The major source of arsenic in human food chain is rice-based diet. To cater 

the arsenic related problems in human food some strategies should be adopted to tackle the issue.  

Therefore, a study was planned to investigate the genetic potential of 20 rice genotypes for their 

adaptation to aerobic condition. Moreover, the genotypes differences regarding arsenic exposure was 

also investigated under both aerobic and anaerobic conditions. At harvesting, plant height, dry root, 

shoot biomass and number of grains per plants were recorded. The plants were also proceeded for 
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potassium, phosphorus determination. The results showed that rice genotypes significantly differ for 

shoot, root and grain biomass accumulation. Moreover, genotypes differentially responded to 

cultivation conditions and arsenic presence in the soil. In addition inconsistent genotypic response to 

arsenic and cultivation condition on root, shoot and grain potassium and phosphorus accumulation 

has been observed. Some of the genotypes showed decreased potassium and phosphorus 

accumulation while in some genotypes potassium and phosphorus accumulation remain insensitive to 

arsenic and cultivation systems. Therefore, it is concluded that aerobic condition are not always 

effective to reduce the arsenic stress. Therefore, the information obtained from the study may be 

employed for future breeding programs for safe cultivation of rice in soil contaminated with arsenic 

with limited water availability. 
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Abstract 
Air pollution is among the top environmental as well as health issues of Pakistan and is getting worst 

day by day. Lack of appropriate data in the country enhances the seriousness of this grave problem 

especially when government is not able to prioritize it enough and is busy with other challenges like 

economic crisis and terrorism. After the 18th constitutional amendment in June 2011, the National 

Ministry of Environment in Pakistan was abolished, and the powers are devolved to the provinces. 

Air pollution and environment protection is now a provincial subject, resulting in a gap in national 

level coordination and monitoring for the national policy planning. In recent years, the use of satellite 

based remotely sensed data for the analysis and monitoring of air quality and air pollutants is 

increased globally. Satellite data adds synoptic and geospatial dimensions to these analyses with an 

increased spatial and temporal resolution. This paper investigates the use of satellite based remotely 

sensed data for the measurement and analysis of air pollution in Pakistan. This study focuses 

primarily on geospatial analysis of three main pollutants and the analyses include geographic 

exposure of Particle Matter (2.5) together with identification of Carbon Mono Oxide and Nitrogen 

Dioxide concentration areas. The study consumes data from Sentinel-5Precursor: a satellite of 

European Space Agency’s Copernicus Series to measures and analyze the seasonality of air pollution 

and temporal trends. The study also identifies the hotspots and provides a methodology to aggregate 

the results at districts level. District level ranking and identification of priority geographic areas could 

potentially support appropriate decision-making processes and strategy planning at lower 

administrative levels.  This study also compares the air pollution trends across the four provinces of 

Pakistan to establish a first ever national baseline at district level to contribute to an informed 

decision-making process to support a system based on devolution of power. 
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Abstract 
The expansion of human populations further away from dense city centers to a low density area is 
known as urban sprawl. Some define sprawl as "uncoordinated growth: the expansion of community 
without concern for its consequences, in short, unplanned, incremental urban growth which is often 
regarded unsustainable. The focus of this research would be to measure the urban sprawl of Lahore 
city, one of the financial hubs of Pakistan. The research work will be based upon Remote Sensing 
Techniques. Using these techniques, analyses will be performed in order to quantify the topic of 
research. Such a study would be beneficial in assessing the effects of urban sprawl and might 
contribute towards efficient urban planning in future. The research may also be beneficial in assessing 
the effects of urban planning on the environment. Satellite imagery with 10m spatial resolution shall 
be used to perform the analyses. The analyses may be compared to other analyses performed on 30m 
imagery for an earlier time frame in order to realize the phenomena and perform temporal analyses. 
Field surveys shall also be conducted for validation purposes in order to ensure the accuracy of the 
study. 
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Abstract 
In potatoes (Solonum tuberosum L), at suitable temperature sprouting takes place after the period of 
dormancy, which effects its taste, color and appearance and is not liked by the consumers. 
Commercially chloroform (CIPC) is used to suppress sprouting but it is banned in many countries due 
to its toxicity. Essential oils extracted from different plants can be used as an alternative of 
chloroform to reduce sprouting in potatoes, as they are environmental friendly and less toxic as 
compared to chloroform. Therefore, the current study was designed to evaluate the potential of 
peppermint essential oil and chloroform to suppress the sprouting in potato at two storage conditions 
i.e. ambient conditions in laboratory (environmental sciences laboratory COMSATS University, 
Vehari campus) and Zero energy cool chamber (ZECC). Potato tubers were analyzed for different 
physical and chemical attributes at start (day-1), middle (removal 1) and end (removal 2) of storage 
duration of 60 days. Temperature and humidity of lab as well as ZECC were monitored daily, thrice a 
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day (9am, 12pm and 3pm) during the whole experiment. Minimum temperature (26°C) was noted in 
ZECC and maximum temperature (32.3°C) was noted at ambient conditions. While, maximum 
humidity (81%) was noted in ZECC and minimum humidity (41%) was noted at ambient condition. 
Parameters like mass loss (4.2%), disease (0.0%), shriveling score (0.5), shelf life (40 days), number 
of buds (1.54) and acidity (3.6%) were significantly reduced in ZECC as compared to control, where 
mass loss (8.8%), disease (0.3%), shriveling score (1.9), shelf life (60 days), number of buds (3.76) 
and acidity (4.3%) were significantly high. However, sprouting (57.7) and bud size (0.64) 
significantly increased in ZECC as compared to control, where sprouting (40.3) and bud size (0.07) 
significantly reduced. 
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Abstract 

The past decade, overexploitation and utilization of land have been out of control resulting in out of 
control urban sprawl. This is happening in a more frequent manner in the marginal area of 
metropolitan cities. To analyze the sprawl, supervised classification technique is used was used on 
Landsat imagery of 2004 and 2014 respectively. Then, CA-MARKOV Model was used to find the 
estimated sprawl using the LULC classification. The study concluded that there was an immense 
increase in the urban sprawl of Lahore from 2004 to 2014. In addition to these, the vegetation land 
reduced to an alarming state. Markov Model predicted a gradual increase in the urban area of Lahore 
while vegetation land will reduce to a much smaller area. 
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Abstract 

Urban population is increasing day by day which increases global environmental and associated 

socio-economic impacts. This trend is expected to continue for decades. Environmental sustainability 

has become a challenge for administrators and policy-makers. This paper aims to anlayse cities on the 

basis of urban environment using eleven parameters such as air quality (NO2, PM2.5), green spaces, 
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urban heat island, water quality (TDS, Nitrate, Fluoride) floods, forests, industrial pollution and solid 

waste management. These indicators were analyzed by sorting criteria including spatial presence, 

accessibility, variability in spatial and temporal directions, and measurability. We used multi-criteria 

analysis using Analytical Hierarchy Process (AHP) for ranking of ten major cities of Punjab. Pair-

wise comparison of the parameters were done by classifying the priorities and assigning the AHP 

weight, which in turn resulted Susceptibility Level and Susceptibility Level Values representing 

environmental ranking of cities. The analysis rates the cities into different susceptible levels such as 

Extremely Susceptible, Moderate Susceptible, Restrained Susceptible, Slightly Susceptible and 

Currently Not Susceptible. It is concluded from analysis that Gujranwala city is extremely 

susceptible, Lahore found moderate and Sahiwal found restrained susceptible in environmental 

ranking. However, most of the cities as Sialkot, Multan, Faisalabad, and Rawalpindi found slightly 

susceptible and only Bahawalpur, DG Khan, Sargodha found currently not susceptible to environment 

degradation due to low density of population and industries. AHP was found to be an appropriate 

technique for cities ranking and hence be used as a tool for monitoring sustainable development of 

cities by the Stakeholders, Local Authorities, academicians, researchers and non-governmental 

organizations for better planning, management and decision making. 
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Abstract 

The accessible surface water resources are insufficient to meet all the water requirements for 

drinking, irrigation and industrialization purposes; therefore, the demand for groundwater has 

increased day by day. The study is an effort to identify the groundwater potential zones for 

agriculture sector development in study area District Dir Lower. ArcGIS 10.4 was utilized for 

geospatial analysis. The methodology implemented is referred as Multi Influencing Factor (MIF) 

techniques. This method is widely used for identification of groundwater potential zones. Seven 

parameters i.e. Land use/Land cover, Geology, Soil, Rainfall, lineament Density, Drainage Density 

and slope were used for delineation. The groundwater potential zones were categorized into four 

classes very high, high, Good, and poor. The analysis suggests that very high ground water potential 

zones cover an area of 113.10 km2, High, 659.38 km2, 674.686 km2. Having Good and 124.17719 

km2 has poor potential of ground water. The study showed that Remote Sensing and GIS provided 

efficient tools for mapping promising sites for groundwater investigation. MIF technique is 
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appropriate method for outlining of GWPZ which can be applied for further researches in different 

areas. 
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Abstract 
Education, in general, and farmers' education in particular is something in which the developing 

countries lag far behind the developed world. Education and literacy may prove to be helpful not only 

in better cultivation of crops but also in ensuring safety and avoiding hazards. One of the hazards 

emanates from the wrong use of pesticides. This is despite the fact that all the pesticides come with 

user manuals. Manuals are mostly published in English, Urdu, Punjabi and Sindhi. The current study, 

ethnographic in nature, explored the literacy practices among the Pakistani farmers. The researchers 

found that the real issue is with those farmers who are illiterate as well as poor. They cannot employ 

trained professionals to administer pesticides on their crops. Since the children and women cannot 

read and write, there have been cases where these pesticides have been mistaken for drugs to be used 

by humans.  
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Abstract 
Despite considerable progress in recent past, the data regarding foliar uptake of heavy metals as well 
as the associated bio-physio-chemical changes inside plants and health hazards are limited. The 
current study determined the effect of foliar application of lead nanoparticles (Pb-NPs) on Pb 
accumulation in different plant parts, physiological and biochemical changes inside spinach and 
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associated health risks of consuming Pb-contaminated spinach. A green method was used to prepare 
Pb-NPs. SEM analysis showed preparation of smooth, unwrinkled, granular and spherical Pb-NPs. 
Spinach seedlings were exposed via foliar application to three levels of Pb-NPs (0, 10 and 50 
mg/plant). Foliar Pb-NPs application resulted in a significant accumulation of Pb in leaves (up to 
42.25 µg/mg), with limited translocation (up to 4.46 µg/mg) to root tissues. Lead accumulation inside 
spinach resulted in significant decrease in pigment contents (38%) and dry weight (67%). After foliar 
uptake, Pb caused several fold increases in the activities of catalase and peroxidase. However, foliar 
Pb-NPs did not induce significant changes in H2O2 production, lipid peroxidation and superoxide 
dismutase activity. The higher applied level of Pb-NPs (50 mg/plant) showed possible health risks 
(health risk index: 2.3) to human health due to consumption of Pb-contaminated leaves of spinach. 
Therefore, based on the results of current study, it is proposed that atmospheric contamination and 
foliar deposition of metal-PM can seriously affect vegetable growth and can induce human health 
risks due to of consumption of metal-enriched vegetables. 
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Abstract 
Despite considerable progress in the past decades, Cadmium (Cd) accumulation and its phytotoxicity 

are not fully elucidated with respect to its applied form and the maturity of plant organ. Current study 

investigated the effect of different applied forms of Cd on its uptake and biochemical attributes of 

young and old leaves of bean. Fifteen days old bean seedlings were exposed to two levels of Cd (25 

and 100 µM) in the presence and absence of different levels of ethylenediaminetetraacetic acid 

(EDTA) (7.5, 15, 25 and 100 µM for Cd-25, and 27, 53, 81 and 200 µM for Cd-100) and citric acid 

(CA) (0.9, 1.8, 2.8 and 3.9 mM for Cd-100). An increase in Cd concentration in growth medium 

enhanced Cd accumulation in bean roots and shoot. Cadmium stress increased the production of 

H2O2, which resulted in lipid peroxidation and decreased chlorophyll contents. Presence of organic 

amendments greatly affect Cd accumulation and toxicity to bean. Application of EDTA alleviated Cd 

toxicity in term of chlorophyll contents, H2O2 contents and lipid peroxidation, possibly by chelating 

toxic Cd2+ ions and forming Cd-EDTA complexes. Presence of CA decreased Cd toxicity by 

decreasing its uptake. The biochemical responses (H2O2 contents, lipid peroxidation and chlorophyll 

contents) of bean were more severely affected by Cd treatments in old leaves compared to young 

leaves. Based on current results, it is perceived that the effect of CA and EDTA on biochemical 

behavior of Cd varies greatly with applied levels of Cd and amendments as well as the age of leaves.  
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Abstract 
Heavy metal contamination of soil has become a global environmental concern in industrial and 

urbanized areas all around the world. Pollution of agricultural soils due to heavy metals is a major 

problem with the expansion of productions, mining activities and irrigation with waste. Accumulation 

of heavy metals in crops is of great concern because of the possibility to enter the food chain. 

Soybean is a main source of good quality protein and oil for human consumption and also used as 

biofuel and feed for livestock. Soybean is supreme prized global agronomic crop. A hydroponic 

experiment was conducted in the wire house of Saline Agriculture Research Center. University of 

Agriculture Faisalabad, to monitor the interactive effects of silicon and cadmium on soybean growth. 

This experiment comprised of six treatments; T1 Control, T2 Si 2.0 mM, T3 Cd 0.2 mM, T4 Cd 0.4 

mM, T5  Si 2.0 mM + Cd 0.2 mM, T6 Si 2.0 mM + Cd 0.4 mM. Different parameters like shoot fresh 

weight shoot dry weight, chlorophyll content (SPAD value) and relative water content while 

concentration of Cd and Si was measured. Each treatment was replicated three time according to 

Completely Randomized Design in factorial arrangement. The data of these parameters were analyzed 

statistically. It was concluded that combination application of Si showed positive effect on growth 

and yield of plants under Cd stress. 
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Abstract 

Climate change has become a real threat and its impacts are being felt throughout the world. The 

temperature is one of the most significant elements of climate studies, has more pronounced by the 

recent consequences of climate change and global warming, especially the salinity which is increased 
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at higher temperature. Turf grasses are adversely affected due to increasing trend in salinity. The 

study was conducted to find out salt tolerant ecotypes from native species of UAE to mitigate the 

salinity problem. Performance of a native grass, Aeluropus lagopoides was investigated under high 

saline conditions during the year 2014 under the UAE climatic conditions. The experiment was 

planned under randomized complete block design (RCBD) with two factors and four replications. 

During the experiment, 50 ecotypes of Aeluropus lagopoides, alongside Paspalum vaginatum (as 

control), were tested at different salt levels, i.e. 0, 15, 30, 45, 60, and 75 dS m-1. Significant 

differences were found among various ecotypes as well as salinity levels for different agronomic 

traits including green cover, canopy stiffness, leaf colour and salinity of leaf rinseates. Most of the 

ecotypes tolerated salinity up to 30 dS m-1, maintaining the quality, but beyond this level the quality 

declined. However, some of the ecotypes survived under high salinity, even beyond sea level (75 dS 

m-1). All the ecotypes, except RUA2, RUA3 and RUA1, showed better performance than P. 

vaginatum, the prevailing commercial turf grass in the UAE. Based on their performance, the 

ecotypes RUDA7, FA5, RA3, RUDA2 and RA2 could be used for turf purposes under saline 

conditions. 
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Abstract 
Increasing temperature due to global warming has emerged one of the gravest threats to rice 

production. The present study examined the influence of high temperature and exogenously applied 

plant growth regulators on pollen fertility, anther dehiscence, pollen germination and metabolites 

synthesis in pollens of two rice cultivars (IR-64 and Huanghuazhan). Plants were subjected to high 

day temperature (HDT), high night temperature (HNT), and control temperature (CT) in controlled 

growth chambers. Four different combinations of ascorbic acid (Vc), alpha-tocopherol (Ve), 

brassinosteroids (Br), methyl jasmonates (MeJA), and triazoles (Tr) were used along with a nothing 

applied control. Our results depicted that high temperature severely reduced the pollen fertility, anther 

dehiscence, pollen retention, germination and metabolites synthesis in pollens of both rice cultivars. 

Nonetheless, exogenous application of various plant growth regulators assuaged the adverse effects of 

high temperature and Vc+Ve+MeJA+Br was found the best combination than the other treatments for 

every studied characteristic. The HNT posed more negative effects than the HDT. Variations were 

also apparent between cultivars and Huanghuazhan performed better than IR-64 under high-
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temperature stress, with higher pollen fertility, better anther dehiscence, and greater pollen retention 

and germination rates. The greater tolerance of Huanghuazhan to high temperature was related with 

the higher synthesis of metabolites in this cultivar. 
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Abstract 
Balochistan province of Pakistan is known as fruit basket of the country where apple is grown as 

major crop throughout the region. Codling moth (Cydia pomonella L.) is one of the serious insect 

pests of apple crop in Balochistan which limits the optimum production of the fresh produce through 

direct damage to crop (feeding on fruit) and indirect infestation (fungal contamination after primary 

injury to fruit). Farmers solely rely on application of toxic chemicals to manage this pest problem, 

which has raised concerns both in terms of environmental contamination with toxic chemical and 

deleterious effects on human health. In an attempt to reduce the chemical applications and to conserve 

the natural ecosystem in the province, CAB International through its provincial stakeholder – 

Directorate of Agriculture Research Balochistan implemented the next generation pest management 

technology (biological control) and an efficient environment conservation technique (NEFR: Natural 

Enemy Field Reservoirs) for codling moth in Balochistan from 2015 to 2018. Three biological control 

agents (BCAs) were collected from apple orchards in Balochistan and identified as; two larval 

parasitoids – Dibrachys microgastri & Elasmus sp. nr. johnstoni and one egg parasitoid – 

Trichogramma evanescens. These were also 1st record for Pakistani fauna. Their mass rearing 

techniques were developed at CABI Biological Control Laboratory established at Agriculture 

Research Institute (ARI) Quetta. About 40.45 million adults of these BCAs were released among 

apple growing areas of Balochistan from 2016 to 2018. Regular data recording was done throughout 

the seasonal cycles to evaluate the outcomes of these interventions. Optimum parasitism was 

observed in treated orchards and resulted in reduced population of codling moth in the province. This 

study provides a baseline to support biological control activities in region and a way forward to 

replicate these interventions for other pests of concerns facilitating food security and environment 

conservation. 
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Abstract 
The quality of cultivated vegetables around the urban and peri-urban places of the metropolitan cities 

are in great danger due to overloading of heavy metals in soil of the developing countries. A pot 

experiment was carried out to explore the protective role of selenium (Se) 0, 3, 6 and 12 µM (selenate 

solution; Na2SeO3.10H2O) to tomato plants subjected to 20 µM cadmium (Cd as CdCl2) toxicity. 

Exogenous Se application to tomato plants markedly reduced the Cd concentrations in tomato plant 

while alone Cd concertation was significantly suppressed the plant growth, reduced the fruits quality 

and surprisingly depressed the mineral accumulation. Moreover, it also decreased the chlorophyll and 

carotenoid contents but strongly increased the Cd accumulation both in root, shoot and fruits. 

Similarly, Cd increased the hydrogen peroxide and lipid per oxide contents. While the tomato 

seedlings with Se (5, 10, 20 µM) lowered down the negative effects of Cd on growth, minerals and 

reduced the oxidative injuries to tomato plants by Cd toxicity. Furthermore, the exogenous Se 

application enhanced the activities of catalase, peroxide, ascorbate, glutathione as compared to 

superoxide dismutase and guaiacol. The study results suggest that exogenous Se application to tomato 

could alleviate Cd toxicity and reduced the oxidative stress, improved crop nutrition and increased the 

tolerance to heavy metal induced-crop growth suppression. 
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Abstract 
Pakistan is facing the severe shortage of fresh water for crop husbandry, and big threat for sustainable 

agriculture in near future. Therefore, there is a dire need to find such alternatives that would be 

effective economically and acceptable socially to handle the drought situation. The present study was 

designed to evaluate the efficacy of selenium (Se) to mitigate induced drought by poly ethylene 

glycol (PEG) in hydroponic culture. Pot experiment was carried out in completely randomized design 

(CRD) with factorial arrangements at the green house of CIIT, Vehari. After one week of sowing, 

water stress in terms of three levels of PEG i.e. 0%, 10% and 20% was imposed and Se treatments 

were applied. During pot experiment, four dilutions of Se; viz. Se 0ppm, Se 20 ppm, Se 40ppm, and 

Se 60ppm, were applied to maize by foliar application. Maize plant samples were analyzed for water 

potential, osmotic potential, turgor potential, proline contents, relative water contents, chlorophyll a 

and b and antioxidant activities. Results revealed that Se 40ppm have the potential to mitigate drought 

stress efficiently by increasing. The 20ppm Se increased photosynthetic pigments i.e. chlorophyll a, b, 

total chlorophyll and carotenoids contents up to 21, 24, 25 and 29.5% in drought tolerant variety 

(Monsento6789), whereas the increase in same parameters was 16, 15,17,20% in drought sensitive 

variety (Monsento919) at PEG 20% level. Our study emphasized that Se is less expensive, nontoxic at 

low concentration and the most effective in increasing the ability of maize plants to grow under 

limited water conditions. Hence, this study suggested that the foliar application of Se 40ppm can 

improve the performance of spring planted maize during the drought situations. 
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Abstract 
1-aminocyclopropane-1-carboxylic acid (ACC) deaminase is a bacterial enzyme which modulates the 

ethylene concentration in plants under stress conditions by the converting ethylene precursor (i.e. 

ACC) to ammonia and α-ketobutyrate. Moreover, the association of plant with ACC deaminase 

producing bacteria under abiotic stress results in the expression regulation of many stress-responsive 

genes in plants. The objective of current study is to quantify the expression of rice-tiller responsive 

genes, OStB1 and OSH1, in rice after the inoculation of ACC deaminase-producing bacteria under 

salt stress conditions. The rhizosphere samples of rice plants were collected in sterilized plastic bags 

from nearby fields in Faisalabad. Total 13 bacterial isolates were collected through serial dilution 

method. Six out of thirteen isolates were able to show growth in salt amended media. Out of six, only 

one isolate named AQ-12 showed maximum salt tolerance. The phytobeneficial traits like phosphate 

solublization, IAA production and ACC deaminase activity were also evaluated. The AQ-12 isolate 

was found positive for phosphate solubilization, ACC deaminase activity and IAA production. On the 

basis of 16S rRNA gene analysis the strain was identified as Burkholderia sp. The molecular basis of 

ACC deaminase activity depicted by AQ-12 strain was confirmed by the amplification acdS gene. 

The inoculated rice plants showed improved biomass and gene expression of OStB1 and OSH1 under 

induced salt stress. The study concluded that the inoculation of ACC deaminase producing 

Burkholderia sp. AQ-12 helped the rice plants to alleviate deleterious effects of salt stress through the 

up-regulation of stress responsive genes, better growth and nutrient mobilization. 
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Abstract 
Cities in Pakistan are experiencing rapid urbanization like other regional developing countries (e.g., 

India, Bangladesh, etc.) and it is difficult to measure the unorganized expansion of landuse control. 

This urban sprawl is severely depleting the natural resources; water stress, environmental 
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degradation, deforestation and land fertility at rapid pace. The impact of urbanization degrades the 

standard of living in a socio-economic context. The unplanned and un-organized urbanization not 

only affect the planning and development procedures but also responsible for many city and regional 

planning issues regarding traffic density, air pollution and mismanagement of day to day activities.  

The objective of this research is to discover land use/land cover (LU/LC) changes identified through 

and Remote Sensing (RS) and GIS techniques where urban sprawl analysis is performed by using 

Shannon's entropy method. The study area is Okara city, province of Punjab, Pakistan. Multi-spectral 

imagery of Landsat TM, ETM+ and OLI_TIRS sensors are used for spatio-temporal analyses from 

the years 1996, 2003 and 2016. The Maximum likelihood Method (MLC) technique is executed in a 

supervised classification mode to analyze the urban expansion. The Shannon's entropy index 

illustrates a range from 0 to 0.33 means uniform sprawl, 0.33 to 0.66 organized while >0.66 means 

high degree of urban sprawl. It is concluded that urban sprawl is rapid and dense in the city center and 

relatively slow towards southeast. 
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Abstract 
Clean environment in general and especially in healthcare settings is considered as a basic necessity 

to prevent and control the infections. Hospitals environment is considered as the key factor regarding 

safety of patients, visitors and health care staff. It’s not an easy task to keep the environment clean 

where patients serve as carriers and have great potential to spread the microbial pathogens. 

Negligence may lead to contact several nosocomial diseases by patients, visitors and staff. 

Contaminated hospitals play role in the transmission of several pathogens such as Klebsiella 

pneumonia, Staphylococcus aureus, Enterococci and Pseudomonas aeruginosa. This study was 

designed to evaluate the prevalence and bio-burden of Klebsiella pneumonia and Pseudomonas 

aeruginosa in different wards of tertiary care hospital Quetta Pakistan. Samples were either collected 

by opening the bacterial culture plates in wards environment or with help of sterile swabs from door 

knobs, oxygen masks, tables and patient beds. The plates were directly incubated for growth of 

microorganisms while the swabs were streaked on plates in sterile environments for overnight. The 

identification of bacteria was performed by conventional biochemical tests and PCR. As per 

international standards bacterial colony farming unit (CFU) less than 300 were marked as 
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satisfactory. While the swab samples were tested for bacterial growth and were marked as positive or 

negative. Environmental samples analyzed regarding bio-burden of Klebsiella pneumonia revealed 

that Paediatrics ward was the most contaminated as 70% of the samples taken were higher than 300 

CFU, followed by Cardiology (65%), Medicine (60%), Surgery (50%) and Gynaecology (25%) 

wards.  Similar pattern of bacterial contamination in swab samples was documented. In case of 

Pseudomonas aeruginosa, environment of surgical ward was found to be the most contaminated one 

when compared with other wards. In Surgical ward 80% of the samples were found to have more than 

300 bacterial CFU. The 70% of the analyzed samples from Medicine, 60% from Paediatrics, 35% 

from Gynaecology and 25% from Cardiology wards were found unsatisfactory. This study reports the 

high risk of acquiring infections by the hospitalized persons and visitors’ in prevailing conditions. 

Further studies are required to evaluate the prevalence of other nosocomial pathogens in hospital 

environment. 
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Abstract 
Arsenic (As) is a carcinogenic metalloid that poses serious health and environmental threats to 

human. We explored the potential of Dahlia pinnata, which is a known ornamental plant, for 

phytoremediation of As. Impacts of increasing As concentrations (0 to 120 µM) on growth and 

biochemical parameters of D. pinnata were evaluated. At lower As stress (5 µM-a concentration 

which is toxic for many plants species), growth performance of D. pinnata remained stable, whereas 

higher As concentration lead to an obvious deleterious effect, with no growth after four weeks of As 

exposure (at concentration higher than 80 µM As). Roots were found to accumulate high levels of As. 

Chlorophyll a, b and carotenoids contents were enhanced at low concentration and at higher As 

concentration significant decrease was observed. Activities of antioxidant enzymes like catalase 

(CAT), superoxide dismutase (SOD), ascorbate peroxidase (APX), guaiacol peroxidase (GPX) and 

glutathione S-transferase (GST) were found to be affected variably by As exposure, in D. pinnata. In 

conclusion, D. pinnata is a non-accumulator however, the As tolerance limit (5 µM = 370 µg L-1), 
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growth performance and tendency of the plant to keep most of absorbed As in its root make it a 

potential candidate for the phytostabilization purposes of As contaminated sites. 
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Abstract 
The present study focused on the interactive effect of titanium dioxide nanoparticles (TiO2 NPs) on 
rice (Oryza sativa) growth and changes in soil health in two contrasting soil textures (silt-loam and 
clay). For this purpose, pot experiment was carried out, TiO2 NPs (0, 500 & 750 mg kg-1) were 
applied through irrigation and plants were grown till vegetative stage. After harvesting, physiological 
parameters (root/shoot length & plant biomass), stress assay (H2O2 production, lipid peroxidation, 
leaf membrane injury index) and soil enzymatic activities (microbial biomass C, dehydrogenase and 
soil respiration) were determined. The results showed an adverse effect of TiO2 NPs on plant growth 
and soil microorganisms in both soil textures at 750 mg kg-1. However, plants grown in clay soil 
showed better growth upon 500 mg kg-1 TiO2 NPs application. Root and shoot length was 2.1- and 
0.47 –folds higher, root-shoot biomass was 4.2- and 2.2 –folds higher in clayey soil as compared to 
silt-loam at 500 mg kg-1 TiO2 NPs treatment. H2O2 production, lipid peroxidation and leaf membrane 
injury index was increased by 4.3-, 2.4-, and 1.9-fold in Clay soil upon 750 TiO2 NPs application. 
Likewise, at same level of TiO2 NPs; microbial biomass, dehydrogenase and respiration was 
decreased by 91.4%, 79.8%, and 78.8% respectively, in Silt-loam soil. The results of the present 
study suggest that high concentrations of TiO2 NPs negatively affects plant and soil systems. 
Therefore, extensive research is still required on the plant-soil- TiO2 NPs interaction to assess their 
toxic influence before commercializing them as nano-fertilizers 
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Abstract 

Antibiotics are finding their way into different compartments of environment and causing damage to 

non-target organisms. Present study was conducted to evaluate the effect of combined application of 

antibiotics and fertilizers upon rice growth and nutritional composition. For plant growth test, pot 

experiment was performed with five different antibiotics ampicillin, levofloxacin, amoxicillin, 

ciprofloxacin and offloxacin (5 mg kg-1) and three different doses of fertilizers (recommended dose, 

0.5 of recommended dose and 1.5 of recommended dose). Combined effect of antibiotics and 

fertilizers upon rice growth was evaluated by harvesting rice after 120 days of planting and measuring 

plant physiological and nutritional parameters including root/shoot length, biomass and phosphorous. 

Results indicated that different antibiotics had different effects on rice growth. Plants treated with 

offloxacin had 1.1 –folds increased shoot biomass at recommended dose of fertilizers compared to 

control and ciprofloxacin treated plants. Similar root biomass was observed in control as well as all 

antibiotics treated plants except ampicillin treated plants which showed 1.3 –folds decreased root 

biomass at recommended dose of fertilizers. All the antibiotics treated plants showed decreased root/ 

shoot length as compared to control plants at recommended dose of fertilizers. (Plants treated with 

antibiotics were deficient in phosphorous compared to control plants or decreased concentration of 

phosphorous was noted in roots and shoots of plants treated with antibiotics compared to control 

plants.) Further detailed studies are needed to understand the mechanisms involved in phytotoxicity 

aspects of different antibiotics on crop plants and other nutritional composition. 
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Abstract 
The global increase in antibiotics consumption has resulted in the contamination of our environment 

and can have detrimental effects on our health as well as the natural ecosystem. This research was 

carried out to study the effects of antibiotics on the physical growth parameters, nutrient composition, 

and biochemical traits of lettuce (Lactuca sativa) in the presence of organic amendments. Two 

antibiotics (ampicillin and ofloxacin) were studied at the concentrations of 5 & 10 mg kg-1 soil. The 

organic amendments used were compost, rice husk and vermicompost. Results showed that the 

root/shoot weight of plants cultivated in rice husk was much higher in comparison to all other 

treatments. Furthermore, both the antibiotics affected the plant growth, either at 5 or 10 mg kg-1 of 

concentration by either increasing or decreasing that specific parameter. For plants cultivated in 

vermicompost, an increase of 49% was observed in the root length at 5 mg kg-1, followed by a 25% 

decrease at 10 mg kg-1 of the ampicillin concentration. The study reveals that the effect of antibiotics 

on the different plant traits vary, depending on their concentration as well as the absence/presence and 

the type of organic amendment used to alleviate antibiotic stress.  
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Abstract 
Soil salinity and ground water contamination with As are serious environmental problems. To explore 

the combined effect of salinity and arsenic on physiological and biochemical attributes of quinoa 

(Chenopodium Quinoa Wild.) a hydroponic experiment was performed using two quinoa genotypes 

namely Vikinga and A7. One-month old healthy plants of both genotypes were transplanted into 

plastic tubs containing half strength Hoagland solution. Calculated amounts of sodium arsenate and 

sodium chloride salts were applied to create 0, 150 and 300 µM As levels, and 0, 150 and 300 mM 
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salinity levels, respectively. After five weeks of treatment application, plants were harvested and their 

growth, pigment contents, oxidative stress and antioxidant enzymes were determined. The results 

indicated that the combined application of salinity and As caused more reduction in growth, biomass 

and pigment contents of both genotypes. Moreover, the oxidative stress was more detrimental in the 

combined application of salinity with As instead of their sole applications. The comparison of both 

genotypes indicated that A7 was more tolerant than Vikinga due to less reduction in biomass and 

higher activities of antioxidant enzymes (SOD, CAT, POD). Due to higher BCF and lower TF this 

species can be used for phytostabilization of As contaminated saline soils.  
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Abstract  
Soil contamination with cadmium (Cd) and salinity is a serious environmental issue. The present 

study investigated the Cd tolerance and phytoremediation potential of fast growing and locally 

available tree (Conocarpus erectus) under salinity stress. One-month-old healthy plants of 

Conocarpus erectus were transplanted to pots containing modified Hoagland solution containing 0, 

8.9, 44.5, 89 and 178 µM Cd levels, and 100 and 200 mM NaCl levels. Plants were harvested after 

five weeks of growth in the solution and their biomass, pigments, tissue water content, and membrane 

stability index were determined. The concentrations of Na, K and Cd in the shoot as well as in root 

were determined following the wet digestion of samples. Bioconcentration factors (BCF), 

translocation factor (TF) and tolerance index (TI) were also determined. Results showed that shoot 

and root growth, biomass, leaf water content, membrane stability and chlorophyll (Chl-a, Chl-b and 

total Chl a+b) contents and K concentration decreased more in response to the combination of Cd + 

salinity compared to Cd alone. Root and shoot Cd concentration increased by increasing the level of 

Cd in the growth medium. The addition of NaCl further increased the concentration of Cd both in 

shoot and root. We found BCF was greater than one, but TF was always less than one. Due to Cd 

tolerance, high BCF and low TF, this tree species seems very promising for phytostabilization of Cd 

in metal contaminated saline and non-saline soils.  

 



 
ESCON, 2019: INTERNATIONAL CONFERENCE ON ENVIRONMENTAL 

TOXICOLOGY AND HEALTH, FEB, 25-27, 2019  
www.escon.com.pk 

 

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

 98 
 

ESCON/Int./2019/123 
 
Comparative salt tolerance and grain yield potential of Quinoa genotypes grown on 

saline sodic soils 
Munazah Batool1, Ghulam Abbas*1, Shumaila Pervez1, Muhammad Amjad1, Muhammad Asif 

Naeem1, Arslan Shabbir1 

1Department of Environmental Science, COMSATS University Islamabad, Vehari Campus, Vehari, Pakistan 
*Corresponding author: ghulamabbas@ciitvehari.edu.pk 

 
Abstract 
Soil salinization is a serious environmental stress that negatively affects crop production particularly in 

the arid regions of the world. The proposed study has been planned to investigate the effect of 

salinity/sodicity on physiological, biochemical and yield attributes of four quinoa genotypes (A1, A7, 

Puno, Vikinga). Seeds were sown in normal soil (N), salt affected soil 1 (S1), and salt affected soil 2 

(S2). The S2 soil was more saline sodic than S1 soil. When plants were at vegetative stage, their 

stomata conductance, enzyme activities (SOD, POD and CAT), membrane stability index, chlorophyll, 

relative water and proline contents were determined. After harvesting at maturity, grain yield and the 

concentrations of Na+ and K+ in plant samples were determined. Results showed that all the genotypes 

produced higher biomass, chlorophyll, relative water contents, and stomatal conductance in S1 soil as 

compared to S2 soil. The Na+ concentrations were higher and K+ concentrations were lower in shoot 

and root of all the genotypes grown in S2 soil than in S1 soil. The comparison of four genotypes 

indicated that A7 and A1 were more salt tolerant than Puno and Vikinga due to better ionic homeostasis 

and higher activities of antioxidant enzymes and proline content. It was concluded that A7 and A1 are 

better choice than Puno and Vikinga for obtaining higher grain yield from salt affected soils.  
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Abstract 
Solid Waste Management (SWM) is a term that aims to manage the wastage of the country in 

appropriate ways. This particular research is aimed at analyzing the factors affecting the solid waste 

management in Multan city of Pakistan. The research is filled with four independent variables and 
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one dependent variable. The dependent variable is effective Solid Waste Management, while the 

independent variables include financial effectiveness, technical effectiveness, institutional 

effectiveness and personnel effectiveness. The total population that include in this particular study is 

1825 employees, out of which 172 are working with the Waste Management Corporation of Multan. 

The researcher has found a positive relationship among the financial effectiveness with the waste 

management effectiveness positioning. However, the quantity of finance found in the context of Solid 

Waste Management department is quite low, due to which they are unable to manage the solid 

wastage accordingly. The relationship among technical & institutional effectiveness also seems in the 

favor of proper solid waste management method. It means that efficient the level of technical 

effectiveness and structural mechanism, the higher will be the chance through which they can easily 

manage the wastage in Multan. The result still seems not in the favor of the Multan District as the 

intensity relating to these variables is still locating on a lower scale. Furthermore, no significant 

relationship observed between personnel effectiveness and solid waste management effectiveness.  
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Abstract 

Cadmium (Cd) is a phytotoxic heavy metal that induce growth and yield reduction in plants. In Cd 

stressed rice (Oryza sativa L.) plants, physiological alterations and sharp decrease in nutrient uptake 

significantly reduce plant growth parameters and yield. It is an established fact that application of 

organic amendments improve soil properties and help in higher nutrient uptake. Thus, a pot 

experiment was conducted to investigate the effectiveness of different organic amendments on 

reducing Cd phytoavailibility to rice in soil medium that is artificially contaminated with Cd. The 

objective of the study was to explore the performance of organic amendments to increase plant 

growth and biomass. The organic material used for experiment included cotton sticks biochar (CSB), 

wheat straw biochar (WSB), rice husk biochar (RHB), farm yard manure (FYM), poultry manure 

(PM) and press mud (PrMd) @ 2% (w/w). As compared to unamended Cd applied control, 

application of organic amendments significantly (p≤0.05) improved growth parameters and yield of 

rice crop. Maximum rice plant height of 26% was recorded from application of PrMd. Similarly, 

positive results were observed in case of shoot dry weight (SDW) where PrMd increased the value by 

115%. However, maximum percentage increase in root dry weight (RDW) was recorded with RHB 
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(202%) in rice plants as compared to Cd treatment. Moreover, the obtained spike length (SL) was also 

higher (50%) with PrMd. Grain/paddy weight was severely affected by the imposition of Cd stress, 

but application of PrMd amendment enhanced it by 149% over unamended Cd stressed rice plants. It 

was concluded that the maximum Cd reduction plants was recorded with the application of PrMd and 

RHB in rice crop whereas the minimum reduction was observed by the application of WSB. On the 

basis of this study, it was concluded that, application of organic amendments especially PrMd and 

RHB can efficiently improve growth and yield of rice crop. 

 
ESCON/Int./2019/126 

 
Antibiotics induces electrolyte and potassium leakage in wheat plants 

Ramish Naz1, Hafiz Faiq Bakhat*1, Zahida Zia1, Ghulam Mustafa Shah1, Sunaina Abbas1, Muhammad 

Shahid1 

1Department of Environmental Sciences, COMSATS University Islamabad, Vehari Campus, Pakistan 

*Corresponding author: faiqsiddqiue@ciitvehari.edu.pk 

 

Abstract 
Antibiotics are bio-active compounds used for the treatment of human, animals and plants against 

microbial diseases. The extensive use of these chemicals causes serious threat to the environment 

because only 20% of the drugs are metabolized in living body while remaining 80% is excreted-out 

which are still bioactive. Soil exposure to these antibiotics is mainly through application organic 

manures, antibiotic pesticides, wastewater and addition of sewage sludge. Antibiotics normally have 

higher biological activities and are more pertinent to environmental impacts than the other 

contaminants. The study was devised to investigate the effect of selected antibiotics toxicity to wheat 

seed germination, seedling growth and electrolyte leakage and potassium leakage from the plants. 

Wheat seed/seedlings were exposed to five different levels of antibiotics like amoxicillin, 

erythromycin and levofloxacin (0, 1, 10, 100, 1000 ppm). Results indicated that all the antibiotics 

negatively affected the wheat seed germination especially at higher levels (1000 mg/L), though the 

effects were non-significant. Among three antibiotics, levofloxacin was found the most toxic 

antibiotic that significantly reduced the growth of wheat as compared to control while wheat 

seedlings growth was insensitive to amoxicillin. Furthermore, results also showed that plant exposed 

to erythromycin and levofloxacin with decreased growth also showed higher electrolyte and 

potassium leakage from the root tissues. From the results of the present study, it can be concluded that 

potassium leakage can be used as a stress indicator at initial stages while at later stages these 

potassium losses may results in programmed cell death.  
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Abstract 
Arsenic (As) contamination of groundwater is an emerging environmental, agricultural and human 

health issue worldwide due to its toxic nature. Under paddy soil conditions, As becomes highly 

mobile and bioavailable to rice (Oryza sativa L.) plants, which is consumed as a staple food by more 

than 3 billion people around the world including Pakistan. The objectives of the present study were 

to: (1) explore the accumulation of As in different parts of rice plants of two contrasting rice 

genotypes (Kainat and KSK-385), and (2) evaluate the effect of As on morphological and 

physiological parameters of rice plants. Six types of organic (farm yard manure (FYM), cow dung 

(CD), biogas slurry (BGS), mixed biomaterials waste (MBW)) and inorganic (gypsum, lignite) 

amendments were applied to determine their impact on soil As availability and uptake by two 

different rice genotypes under paddy soil conditions. Arsenic-contaminated irrigation water was 

applied to rice plants after 15 days of transplantation, and each irrigation was applied at three equal 

intervals. We found that the percentage increase in number of tillers ranged from 28–51% and tiller 

length spanned 28–50% with the maximum values obtained for FYM over their respective control for 

KSK-385 genotype. In case of Kainat genotype, number of tillers and tiller length ranged from 41–

50% and 18–33%, respectively, with the maximum values attained for CD treatment compared to 

control. Soil pore water samples were taken at four different growth stages of rice plants rhizosphere, 

and analysed for EC, pH and redox potential. This study shows that organic amendments, particularly 

FYM and CD, could possibly enhance the growth and yield of the two rice genotypes under irrigation 

with As-contaminated water.  
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Abstract 
Faisalabad is the third largest city of Pakistan and generates solid waste that remains a challenge to 

manage for government. The organic matter (OM) from such a large scale production can be used to 

produce compost for commercial purpose. The objectives of this study were to design an In-Vessel 

composter and to raise local awareness about the value and opportunities of compost production as 

well as its commercialization. Based on available data of eight major cities of Pakistan, a model has 

been developed (OM = 0.1988X1.0577; where X stands for organic waste; R2 = 0.997) for the 

calculation of amount of OM available for producing compost. A survey questionnaire was developed 

for the community awareness and for collecting organic waste information from various small 

businesses in the city. The developed model was used to calculate commercial value of their waste 

and thereby convincing the participating businesses for using the newly developed composter 

profitable management of their solid waste. A 5-year business plan of the composter uses “Income 

(PKR) = 0.1988X 1.0577*0.07*150” model and reflects economic viability and environmental 

acceptability of the designed In-Vessel composter for small scale businesses in the developing 

countries. 
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Assessment of phenological trends and yield estimation using remote sensing: a case 
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Abstract 
Assessments of crop and estimates of yield before harvest is necessary for many of the policy 

decisions and planning. Traditional methods of data collection focused around ground surveys and 

reports for crop monitoring and yield prediction that are commonly used in many countries, However, 

these techniques are expensive and time taking. The use of space information and development of 

computer technology offers great advantage to carry out much important research works more 

precisely, efficiently and in an easier way within less time than other methods that assume essential to 

increase the quantity and quality of agriculture products. The aim of this study was to develop crop 

estimates through the investigation of its development stages on the basis of satellite information. To 
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do so, vegetation index NDVI was used on data derived from the Moderate Resolution Imaging 

consists spectrometer (MODIS) 16-day composites from 2004 to 2015. Rainfall and Temperature data 

on monthly basis was also in corporated to monitor crop yield under different weather conditions. By 

using the flexible and powerful tools of ERDAS imagine land cover classifications were mapped and 

phenological phases of wheat were developed with the assistance of crop calendar.  Linear regression 

analysis was undertaken for yield estimates. Result showed little biasness towards NDVI with 70.6% 

of yield variability. Yield values in some years showed over estimations due to high rainfall but 

validation of estimates found significant correlation (R= 0.84, R2= 0.706) between estimated and 

reported values which indicate that this technique gives reliable results geographically and 

statistically.  
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Abstract 

Food is vital for the survival of living beings and all living things need food for the growth and 

existence. Food security should be one of the highest priorities of our government and it can be 

attained with the help of this research analysis. The research study focuses on providing an analysis 

for identification of crops pattern of Punjab, largest province of Pakistan. All research work is based 

upon Remote Sensing Techniques. These techniques are implemented and then analysis is performed. 

The analyzed system can further be implemented by the concerning authorities so that it would be 

helpful for crop pattern identification of the whole Punjab Province. This system will also facilitate 

the farmers and investors to invest appropriately. 10m resolution Sentinel 2 imagery of different dates 

on the basis of farmer’s interview was used. Temporal stack and segmentation will also be performed 

in order to do object based classification. The field surveys will be conducted for validation and as a 

result the obtained output is of acceptable accuracy. The characteristics of Normalized Difference 

Vegetation Index (NDVI) time series can be disaggregated into a set of quantitative metrics that may 

be used to derive information about vegetation phenology and land cover.  We will examine the 

patterns observed in metrics calculated for a time series.   
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Abstract 
The natural human desire to live a better life fascinates people to migrate from rural areas towards 

more developed proximities. Development activities to accommodate growing population give rise to 

the Land Surface Temperature (LST). The contributing factors for this problem may include 

landuse/landcover change, concrete structures, vehicles and industrial emissions etc. Detection of 

such phenomena and underlying causes can help mitigating such environmental issues. The Lahore 

city experienced a massive increase in population in the previous decade or so. The objective of this 

study is to analyze spatial pattern of LST in Lahore district and related urban activities information to 

substantiate main causes of this problem. This was achieved through analysis of downloaded Landsat 

(TM, ETM+ and OLI) images and associated tabular data (temperature, population traffic, and air 

quality etc.) from relevant departments. Satellite images of different time periods were processed to 

analyze changes in LULC and its effects on LST. RS and GIS techniques were applied to integrate 

data from different sources and reaching to conclusive results. Supervised classification using MX 

bands revealed the abrupt changes in LULC of Lahore in which vegetation is replaced by impervious 

surfaces and Thermal band was used to measure LST indicates rise in temperature. There were some 

limitations but the study shows the overall rise in LST of the study area and main reason is found to 

be the significant loss of vegetation cover. Lahore has lost its green area at very fast pace and built-up 

area in increased dramatically. The study also validates that the population rise is directly related to 

LST. 
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Abstract 

Biochar, an important plant element because of its soil improving technique and now a day use 

extensively, and it is found more environmental friendly source. In our present study we used both the 
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biochar and synthetic nitrogen fertilizer with a nitrification inhibitor (Neem extract) for the 

improvement of growth and yield of maize (Zea mays L.). Nitrification inhibitor was used with the 

concentrations of 5 and 10 ml pot-1 with four levels of biochar and one control treatment (L0 = control, 

L1 = 35 g, L2 = 70 g, L3 = 105 g, L4 =140 g pot-1). Additionally, a treatment of recommended N, P and 

K of syntactic fertilizers (250, 125 and 100 kg ha-1, respectively) was used to compare the biochar 

application results with in organic fertilizer. The results showed the very positive response towards 

the N inhibitor and biochar. We observed the different parameters like the increased in the root 

length. The effect of treatment on the root weight was also shows the positive response moreover the 

number of days of tesseling and number of days of silking also increased. Furthermore the total 

biomass, grain yield and protein content also show the positive response towards dose treatment. The 

N inhibitor enhanced crop growth while the application of biochar significantly improved soil 

fertility. Potential of biochar application in combination with nitrification inhibitor should be further 

exploited for sustainable crop productivity. 
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Abstract 
Local climate conditions severely affect on maize productivity. Among abiotic stresses, nitrogen (N) 

fertilizer and temperature (T) are important factors that stimulate maize growth during early stages. 

Two experiments conducted at research area of COMSATS University of Vehari Campus, to study 

the effects of different rate of N and T level on maize growth and yields. The first experiment 

conducted to screen the available ten maize hybrids. Screening of hybrids was based on the growth of 

the hybrids under different temperatures (T1 = Normal open air temperature, T2 ≈ 1 °C high 

temperature than normal, T3 ≈ 1 °C low temperature than normal). The results showed Syngenta 7720 

and Muqabla 25W87 hybrids were temperature sensitive and tolerant, respectively. The second 

experiment conducted to study the response of the two selected maize hybrids (Syngenta 7720 and 

Muqabla 25W87) to four N fertilizer application rates including one control (zero N application). The 

results showed the maximum root weight was attained (20.3 g plant-1) by the application of 4.52 g 

plant-1 equivalent to of 300 kg N ha-1. Similarly, the maximum grain yield (86.4 g plant-1), total plant 

dry weight (203 g plant-1) and protein content in grain (15.0 mg g-1) also observed by the application 

4.52 g N plant-1. However, the maximum N use efficiency (19.5 kg kg-1) achieved by the application 

of 1.13 g plant-1 equivalent to 75 kg N ha-1. The application of 300 kg N ha-1 may be considered for 

optimum maize grain yield by selecting temperature tolerant maize hybrid weather conditions 
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resembling to those of the study warranting the field study. Therefore, for obtaining maximum yields 

of maize efficiency of N fertilizer should be measured. 
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RS, GIS, MODFLOW & ANN MODELS: An integrated approach towards lithological 

mapping of groundwater resources and levels in Lahore, Pakistan 
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Abstract 
Groundwater is a primary and major source to carry the human life, but experiencing a continuous 

and alarming depletion in resources due to urbanization, expanding irrigated land and economic 

activities in Pakistan. The main intent of the present research is to map groundwater resources and 

levels of Lahore Region with meteorological parameters (Electrical Resistivity Meter, Ground 

Penetration Radar) by using the MODFLOW & ANN models with GIS and RS Technologies to 

develop a comprehensive review on groundwater conditions in Lahore, Pakistan. GMS MODFLOW 

is being trained using physical data from ER & GPR’s while, Pearson’s Correlation Coefficient (r) 

and best fit correlated parameters are used to train ANN model for future predictions of groundwater 

level in the study area. All input layers are combined using Raster Calculate Module of GIS to 

produce the final maps. The area was than divided into different zones by drawing Theisen polygon to 

obtain better results. The predicted results derived through optimal MODFLOW & ANN models 

almost showing same declining trend as observed groundwater level in the region and reasonably 

good relation found between meteorological parameters with the groundwater levels. The evolved 

integrated model found to be in strong agreement with the available groundwater data, to be use 

regularly in groundwater resource exploration and mapping under favorable conditions. 
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Abstract 
Sulfur is one of the most important nutrients required for improving yield and quality of crop plants. 

The present study was designed to evaluate the role of sulfur fertilization on growth and yield of 
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maize (Zea mays L.) under drought stress. The experiments were conducted in two phases: At first, a 

pot experiment was conducted to study the effect of different sulfur fertilizers on growth of maize at 

seedling stage. Seeds of a drought tolerant maize hybrid (DK-6714) were sown in plastic pots filled 

with sandy loam soil. Two-week-old seedlings were fertigated with four different sources of sulfur at 

different rates i.e. K2SO4 (0, 15, 30 and 45 kg ha-1), FeSO4 (0, 15, 30 and 45 kg ha-1), CuSO4 (0, 15, 30 

and 45 kg ha-1) and Al2SO4 (0, 15, 30 and 45 kg ha-1). The plants were harvested at V7 stage to record 

various growth and biomass attributes. The results showed that maize seedlings fertigated with K2SO4 

maintained the highest biomass. During second phase, a pot study was carried out using K2SO4 to 

determine its role in improving drought tolerance of maize under water deficit conditions. The plants 

were exposed to drought stress at tasseling stage (R1, 65 days after sowing) for two weeks, whereas 

control plants were given normal irrigations. Foliar spray of K2SO4 was done one week after exposure 

to drought stress and was repeated next week. It was noted that drought stress markedly reduced the 

yield of maize however, sulfur (K2SO4) supplementation alleviated the negative effects of drought 

stress and improved maize yield under water deficit conditions. We conclude that foliar spray of 

K2SO4 is a rapid and effective strategy to mitigate the negative effects of drought stress in maize. 
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Abstract 
Soil application of appropriate inorganic amendment can be a wise choice for the immobilization of 

Pb in Pb-contaminated soils. In this regard, a pot experiment was conducted to investigate the effect 

of inorganic amendments to immobilize Pb in non-saline/sodic and saline-sodic Pb-contaminated 

soils. Salt-tolerant rice cultivar Shaheen basmati was grown. The present study was comprised of two 

factors: three amendments (i.e., gypsum, rock phosphate and di-ammonium phosphate) each with 

their three increasing rates along with uncontaminated and contaminated controls, and two types of 

soils (non-saline/sodic and saline-sodic). At maturity, crop was harvested and plant height, straw and 

paddy yields were recorded. The results showed that Pb-induced decrease in rice growth and 

physiological attributes (photosynthetic rate, transpiration rate, stomatal conductance, chlorophyll a, b 

and carotenoids) were significantly (p ≤ 0.05) counteracted by applied amendments. Among the 
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tested amendments, gypsum application at its highest rate (9 meq Ca 100g-1 soil) was proved to be the 

most efficient in improving rice growth, yield and physiological functions, and reducing Pb 

concentration in rice grown in saline-sodic Pb-contaminated soils. 
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Abstract 
Indiscriminate use of pesticides in agriculture causes serious problems to public health and the 

environment on one side, and pesticide resistance in insects, weeds and diseases on other side 

ultimately leading to crop yield losses. The cotton crop, a cash crop with vital role in the country's 

economy, receives a huge amount of pesticides which accounts for more than 80% of the total 

pesticide use in Pakistan. Pesticide usage in cotton crop can be minimized by employing environment 

benign pest management techniques viz mix planting of Bt and non Bt cotton (4:1) and use of PB 

ropes. These techniques help to enhance the population of biological control agents for cotton pests 

hence reduction in the numbers of pesticide sprays, insecticide resistance, and harmful effects on the 

non-target organisms and environment.  However, selective use of safer insecticides including insect 

growth regulators (IGRs) can play a vital role in cotton pest management. Combinations of all 

management strategies will reduce environmental pesticide pollution and improve the health and 

quality of life in Pakistan. 
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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 and other 

physicochemical groundwater parameters in the study area. A field survey was conducted to collect 

the water samples (n = 73) from tubewells that were under the jurisdiction of Water and Sanitation 

Agency (WASA), Lahore. The samples were tested for alkalinity, calcium, pH, total dissolved solids, 

turbidity, hardness, and chlorides. Additionally the Hydride Generation-Atomic Absorption 

Spectroscopy was used to analyze arsenic in these water samples. The data exploration and analysis 

was performed based on the directional ranges, rose diagrams, omni-directional variograms and 

isotropic variograms using R statistical software. The spatial distribution map for every water quality 

parameter 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 almost the entire study area has arsenic concentrations above WHO guideline (10 

µg/L), whereas, some areas of Ravi Town (Farrukhabad/Shahdra) has the concentrations above the 

National Standards for Drinking Water Quality (NSDWQ) of Pakistan (50 µg/L). 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 filtration plants 

should be installed as an immediate remedial measure at all the tubewells with arsenic levels (>50 

µg/L) along River Ravi and nearby areas especially in Ravi Town (Farrukhabad/Shahdra). Moreover, 

the spatial modelling techniques used for analysis of water quality should be applied in other mega 

cities for better monitoring and management of drinking water quality.  
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Abstract 
Metropolitans in the developing countries are facing a menace of deteriorating drinking water quality. 

Lahore, second largest mega city of Pakistan, is confronting a challenge regarding the availability of 

clean drinking water for its rapidly growing population. The study was performed to create a 

vulnerability map using a modified DRASTIC model and to assess the distribution of groundwater 

arsenic in the study area. 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 filtration 

plants should be installed at all the tubewells with higher arsenic levels (arsenic concentration > 50 

µg/L) 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 for 

better monitoring and management of drinking water quality. 
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Abstract 
Salinity is one of major environmental stress resulting in the reduction of growth and yield of 

different crops including wheat (Triticum aestivum L) and wheat grain quality also affected by 

environmental factors. The current research project was undertaken to characterize different wheat 

genotypes to study salinity stress changes in the nutritional quality of wheat. Four wheat genotypes 

SARC-1, SARC-5, SARC-7, and SARC-8 were grown under non-saline and saline (7.5 dS m-1 and 15 

dS m-1) treatments. Salinity was created artificially by the addition of NaCl in soil before filling in 

pots. Recommended fertilizers N (120 kg ha-1), P (100 kg ha-1) and K (60 kg ha-1) were used in the 

form of urea DAP and SOP in both saline and non-saline treatments. The grain of wheat genotypes 

were evaluated for nutritional quality i.e. chemical composition, mineral contents, wet and dry gluten, 

gliadin and glutenin, and SDS-sedimentation value.  The results revealed that all plant characteristics 

(plant height, biological yield, spike length, spiklets/spike, number of spikes, number of grains/spike, 

thousand kernel weight, grain yield, grain length and straw yield) were affected significantly by 

salinity stress. Protein contents were increased from 10.89 to 12.76% in treatment T1 to T3 

respectively. While all other parameters including moisture, ash, fat, fiber, glutenin, and SDS-

Sedimentation value were reduced by increasing salinity stress. Similarly, Na content increased from 

312.81 to 432.75 ppm in treatment T1 to T3 while K, Ca, P, Fe, Mg and Zn decreased significantly by 

increasing salinity stress. Wheat genotypes SARC-7 and SARC-8 performed better than SARC-1 and 

SARC-5 against salinity stress. 
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Abstract 
The present study aims at determining the impacts of Cd and Pb induced stress on Quinoa and its 

phytoremediation potential associated with implications for human health. The uptake of Cd and Pb 

while highlighting the physiological response in quinoa under different levels of Cd and Pb with their 

subsequent health risks was evaluated. The highest concentration of Cd and Pb in roots were 10.66 

mg kg-1 and 24.05 mg kg-1 at the applied concentration of Cd 60 mg kg-1 and Pb 15 mg kg-1 

respectively. However, the lowest concentration 5.07 mg kg-1 and 2 mg kg-1 has been observed @ 

concentrations of Cd 90 mg kg-1 and Pb 15 mg kg-1 in soil. Moreover, the highest concentrations of 

Cd and Pb in shoots were 2.13 mg kg-1 and 4.66 mg kg-1 at the applied concentration of Cd 60 mg 

kg-1 and Pb 15 mg kg-1 respectively, While the lowest concentration 0.75 mg kg-1 and 1.73 mg kg-1 

has been observed when applied at the levels of Cd 30 mg kg-1 and Pb 5 mg kg-1. However, the 

highest concentrations of Cd and Pb in seeds were 0.83 mg kg-1 and 2.78 mg kg-1 at the applied 

concentration of Cd 90 mg kg-1 and Pb 15 mg kg-1 respectively, While the lowest concentration in 

seed was 0.29 mg kg-1 and 1.45 mg kg-1 when Cd was applied at 60 mg kg-1 and Pb at 10 mg kg-1. 

Moreover, all the treatment levels stimulated the activities of antioxidant enzymes such as ascorbate 

peroxidase, catalase, peroxidase, superoxide dismutase, but decreased membrane stability index. The 

health risk assessments of Pb revealed that its hazard quotient and total hazard quotient was <1, hence 

its values are significantly less than the acceptable limits. However, the results from Cd depicted that 

its hazard quotient was <1 but its total hazard quotient exceeded the thresholds limits (1.19). The 

results also revealed that Pb concentration in edible parts is found below the carcinogenic level while 

Cd concentrations are potentially carcinogenic. It is concluded that quinoa plant has considerable 

phytoremediation potential for Cd and Pb, but the health risk assessment of Cd is challenging for 

human health concerns. 
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Abstract 
We examined in detail current municipal solid waste (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 data collection, 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 tons in case of Burewala and Mailsi, respectively. Of this MSW, 

overall about 56, 16, 15% is degradable, recyclable and reusable, respectively. About 76-83% of the 

generated waste is being collected. 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 includes 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, 

about 47, 24, 7 and 6% of the initial MSW was lost  from co-composting, aerobic-composting, 

fermentation and open dumping, respectively. The respective values in case of C losses were 17, 13, 

14 and 11. However, organic mater, nitrogen, carbon and phosphorus contents were relatively greater 

in the fermented materials as compare 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 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. 
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Abstract 
Cadmium (Cd) is a ubiquitous pollutant which poses serious threats to plants, animals and humans 

and is difficult to remove from the environment. In the present study, novel wheat straw biochar 

(WSB) and acid treated wheat straw biochar (AWSB) were prepared and characterized by multiple 

instrumental techniques (FTIR, BET, SEM, XRD). A series of batch scale experiments was 

conducted to evaluate the potential of WSB and AWSB for the removal of Cd from contaminated 

water. The impact of process parameters; dosage of WSB and AWSB (0.5-8 g/L), initial 

concentration of Cd (5-100 mg/L), solution pH (2-8) and contact time (5-180 min) was examined. 

Results revealed that for a given adsorbent type, Cd adsorption (mg/g) decreased by increasing the 

dosage from 0.5-8 g/L. However, the optimum dosage for maximum removal (99%) of Cd from 

aqueous solution by WSB and AWSB was 2 g/L and 1 g/L, respectively. The enhanced Cd removal 

potential by AWSB is attributed to increase in surface area and microporosity and variation in 

functional groups. The equilibrium experimental data was well described by Freundlich adsorption 

isotherm as compared with Langmuir, Temkin and Dubinin-Radushkevich isotherms. The kinetic data 

was better explained with pseudo second order model than pseudo 1st order, intra-particle diffusion 

and Elovich models. The results revealed that WSB has good adsorption capacity (31.65 and 74.63 

mg/g by WSB and AWSB) and is comparable with various other adsorbents. The Cd removal 

efficiency of WSB was considerably increased after pyrolysis and acid treatment. It is a promising 

strategy for the effective and environment friendly removal of metals from contaminated water. 
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Abstract 
Intensive application of insecticides is associated with health risks to a human when inhaled as vapors 

or their residues are ingested through food and water. So, there is always given emphasis to seek 

sustainable alternatives with a limited or no harm to the human and environment. Inorganic mineral 

nutrients especially silicon (Si) has gained attention in recent few years for its beneficial role in plants 

for limiting the damages of biotic and abiotic stresses. To explore the potential of Si to deter sucking 

insect attack, the brinjal plants were supplied with Si through foliar as sodium silicate solution and 

soil (2mM Si as sodium silicate, rice husk and rice husk biochar), in addition to control treatment.  

The results showed that Si improved plant growth. Maximum biomass (50% higher than control) was 

observed under rice husk treatment. There were marked differences between treatments with respect 

to the abundance of jassid and white fly. Control treatment showed significantly higher population of 

jassid and white fly as compared to other treatments. Among Si treatments, there was a significant 

decrease (p< 0.05) in number of jassid and white fly in plants treated with rice husk as compared to 

other Si treatments on brinjal. From these results, it is concluded that Si-application tends to reduce 

insect infestation on brinjal plants and it may provide a sustainable strategy as an alternative to 

insecticide use. The present study highlight the beneficial role of Si which require detailed 

investigation of Si on different plant species and associated insect population dynamics as well as to 

determine its efficacy in comparison to insecticides under field conditions. 
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Abstract 
Salinity decreases the productivity particularly of plants which are sensitive to salinity. Salt 

tolerant plant growth promoting rhizobacteria (PGPR) colonize with roots of plants, produce ACC 

deaminase and indole-3-acetic acid and enable the plants to cope with salt stress. The present pot 

study was performed to evaluate the potential of already characterized salt tolerant bacterial strains 

for productivity enhancement of sunflower grown in normal (EC=2.5 dS m-1) as well as in salt 

affected soil (EC=5 dS m-1). in CUI, Vehari. Seeds of sunflower hybrid Armani (Syngenta) were 

inoculated with mixture containing bacterial culture and carrier material (compost). Inoculated 

seeds were sown in earthen pots (3 seeds per pot) filled with normal as well as salt affected soil. 

Analysis of data revealed that antioxidant enzyme (APX and catalase) activity was higher in plants 

grown in salt affected soil as compared to that of normal soil. Plant height, number of leaves, plant 

fresh weight, plant dry weight, head fresh weight, head dry weight, root fresh weight, root dry 

weight and grain yield was significantly higher in plants grown in normal soil as compared to that 

of plants grown in salt affected soil. Inoculation of salt tolerant PGPR strain decreased the activity 

of catalase and APX and increased the plant height, plant dry weight, head dry weight, root dry 

weight and grain yield over their respective non-inoculated control in salt affected soil as well as 

in normal soil.  
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Abstract 
Highly efficient and visible light driven WO3 based nanostructures have been successfully 

synthesized through facile hydrothermal strategy for photocatalytic applications. The as-prepared 

composites were characterized by SEM, XRD, EDX, BET, UV-vis absorption spectroscopy and PL 
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spectroscopy to investigate morphological, structural and optical properties of modified material. 

Experimental results showed WO3 based composite had excellent photocatalytic performance when 

compared to pristine WO3. It was also confirmed by optical analysis that incorporation of additional 

materials into WO3 prohibited the charge-carriers recombination and enhance photocatalytic reaction 

rate. PL emission spectra confirmed the effective charge-separation in composites. It was 

demonstrated that photocatalytic activity increases at an optimal amount of incorporated contents. 

However, further increase in doping content above optimal level has decreased the photocatalytic 

performance composite. The enhanced photocatalytic performance of composites can be attributed to 

extended visible light absorption, high surface area and efficient charge-separation due to synergistic 

effects between dopant element and WO3.  
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Abstract 
Fertilizers are widely used for improving yield of crops. However, a great difference has been 

observed between the total amount of applied nitrogen (N)) and amount ended up in the crop. Coating 

of nitrogenous fertilizer with iron oxide nano-particles help in slow release of nitrogen from the 

fertilizer product and improve the nitrogen use efficiency (NUE). Plant growth promoting 

rhizobacteria associate with plant roots and may improve the fertilizer use efficiency through nutrient 

mobilization. So, the objective of this research work was to investigate the effect of nanoparticle and 

PGPR coated fertilizer for maximizing the crop N use efficiency in rice. For this purpose, a pot 

experiment was carried out at COMSATS University of Islamabad, Vehari campus using nitrogenous 

fertilizer (recommended dose) coated with PGPR and IONP in rice. The results revealed that plant 

height, number of tillers per plant, number of fertile tillers per plant, number of panicles, panicle fresh 

weight, panicle dry weight, number of kernels per pot, plant dry weight, plant nitrogen contents and 

total nitrogen recovery was highest in plants treated with recommended dose of coated. Values of all 

these parameters were higher in treatment where PGPR (sole treatment) were applied in fertilized soil 

(with urea application) in anaerobic rice growing system. Under aerobic system, values of yield 

parameters and total nitrogen recovery were higher in treatment where IONP (sole treatment) were 

used in fertilized soil.  
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Abstract 
The urban, domestic, agricultural and industrial consumption of water results into immense stress on 

water resources. Heavy metals are the main polluters of surface and groundwater sources. Chromium 

(Cr) is a significant metal contaminant and usually enters into water bodies from many industrial 

activities such as electroplating, leather tanning, film, mining of chrome ore and metal processing. In 

the present study, raw quinoa biosorbent (RQB), magnetite nanoparticles assisted quinoa biosorbent 

(MQB) and acid treated quinoa biosorbent (AQB) were used as low cost adsorbents for the batch 

scale removal of Cr from contaminated water. The RQB, MQB and AQB were characterized with 

SEM, EDX and FTIR for understanding the main mechanism behind Cr removal.  The effect of 

dosage, initial concentration of Cr, pH and contact time was evaluated on the removal of Cr under 

isothermal conditions. Results revealed that the highest removal of Cr was observed at pH 5 and 

dosage 3 g/L. The MQB yielded more removal of Cr (VI) (88.7 %) as compared with AQB (76.4 %) 

and RQB (67.9%). The maximum removal of Cr (VI) was attained in first 30 minutes for each 

material. Langmuir isotherm model well described the experimental data with MQB and AQB while 

Freundlich model fitted well with RQB for Cr removal as compared with Temkin and Dubinin-

Radushkevich models. The pseudo second order kinetic model better explained the kinetic response 

of Cr removal with three adsorbents: RQB, MQB and AQB. It is concluded that doping of 

biosorbents with nanoparticles improves the Cr removal from contaminated water and can be used 

effectively. 
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 Abstract 

Aflatoxins are produced by different strains of Aspergillus flavus and Aspergillus parasiticus, found 
in different agricultural commodities. Contamination of aflatoxin in food crops is a global issue and 
ingestion of such crops leads to drastic effects on health of animals and humans. Up to 25% of worlds 
agricultural commodities are thought to be contaminated with mycotoxins leading to economic 
constraints on exporting countries. Innovative technologies are being utilized to reduce aflatoxin 
contamination in food crops. Proper pre- and post- harvest technologies, heat treatment, chemical 
treatment and microbiological agents are some steps being utilized for the reduction of aflatoxin 
contamination. Amongst these technologies, biological control is an environmentally safe holistic 
approach which has the potential to successfully control and reduce aflatoxin contamination of 
agricultural crops by using competitive elimination of pathogenic strains of Aspergillus spp. by 
nonpathogenic strains. 
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Abstract 
Vegetables are vital for an efficient functioning of human’s body as they build a major constituent of 
human diet in each family. Wastewater irrigation and poor post harvesting management in 
olericulture are described as the major source of heavy metal contamination and bacterial infection in 
vegetables. Intensive use of pesticides may contribute in boosting or reducing the above mentioned 
hazards. It is very important to regularly assess the market vegetables to determine either they are safe 
for consumption. The main objective of this study was to analyze the quality of four highly consumed 
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vegetables (carrot, tomato, chili and cucumber) for their safe utilization as food. This study was 
conducted to evaluate the levels of the most reported heavy metals (cadmium, lead and chromium) 
and microbial contamination like E.coli; in above mentioned vegetables. Samples were collected from 
three types of commercial vegetable markets in Faisalabad: venders, local vegetable markets and 
supermarkets. It was observed that the range of cadmium (Cd), chromium (Cr) and lead (Pb) in 
vegetables were 1.23-7.23, 1.11-5.33 and 1.22-7.11µg g-1, respectively. However, the detected mean 
values of all heavy metals were less than that of acceptable limits by the World Health Organization 
(WHO). Furthermore, E. coli contamination was observed in all the samples of vegetables from 
venders and only few samples from supermarket, however, all the levels were under permissible 
limits. So, our results showed that these vegetables were safe for consumption. 
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Abstract 

Several detrimental effects on the environment and health consequences are caused by dependence on 
chemical pesticides and their indiscriminate usage. Some farmers spray vegetables even after 
harvesting to control the pest which are inside the vegetables, which otherwise may peep out that can 
result in lower market price. Vegetables are harvested on daily basis, and in many cases, they are 
sprayed daily to control the pests. Immediately, they are shifted to market for human consumption. 
This may pose a serious threat to the public health. Therefore, the current study was designed to give 
awareness to consumers about pesticide residues in daily consumable vegetables by comparing them 
with their respective MRLs. Total 72 samples of okra were analyzed for the residues of pesticides 
belonging to organochlorine, pyrethroids, neonictinoid and organophosphate classes. On the whole, 
no pesticide residues were detected in 19.4% samples. Out of the total samples analyzed, 80% 
samples had detectable pesticide residues. While, 60% samples were exceeding their respective 
MRLs. Occurrences of residues of acetamipirid and cypermethrin were higher than any other 
pesticide with percentage of 98.6 and 83.3% respectively. Imidaclopirid were the second common 
residues in analyzed vegetable samples followed by organophosphate and organochlorines 
respectively. Organophosphates and fenvelerate higher than their respective MRL values were 
detected in 51.4% of the total analyzed samples. Occurrences of residues of endosulfan were lowest 
than any other pesticide with percentage of 16.6%. Our study suggests that steps should be taken in 
this regard by proper monitoring of the use of insecticides. Awareness of the farmers at their door 
step must be followed by different extension services so that health hazards due to pesticides can be 
minimized. 
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Abstract 
The consumption of unsafe drinking water poses serious health risks to the human health. Pakistan is 
one of the countries facing problems of unsafe drinking water whether supplied through water supply 
system or from other sources such as water springs direct river water. This study was carried out in 
Muzaffarabad, the capital city of Azad Jammu and Kashmir to evaluate whether water is suitable for 
drinking for the inhabitants of Muzaffarabad. Samples were collected from municipal water supply, 
springs and rivers. River samples were collected within the city as well as entrance and exit point of 
city. Physcio-chemical properties including pH, electrical conductivity (EC), turbidity, total dissolved 
solids, hardness, calcium, magnesium, chloride and fecal coliform counts were analyzed and 
compared with international standard of World Health Organization (WHO). Standard methods were 
used for water quality detection. Chemical parameters were measured by titration method and fecal 
coliform count was measured by membrane filtration method.  Turbidity of municipal and river water 
exceed limits, while only one spring sample exceed chloride limits other physico-chemical parameters 
were within safe limit. Major issue was fecal coliform contamination, out of 25 samples 16 samples 
were contaminated with it. Main reasons of water adulteration were by human activities and also 
natural disasters like floods and earthquakes. This research revealed that bulk of samples has fecal 
contamination issue. 
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Abstract 
Due to change in lifestyle and food habits, people are more at risk of diet-related diseases and 
cancers. It is also established that dietary modifications significantly reduce the risk of diseases. 
Nutrigenomics is relatively fresh discipline but possess an enormous potential that can apply for 
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prevention and management of certain carcinomas and diseases. This review enables us to generate 
useful information for scientists and health professionals regarding the role of Nutrigenomics in the 
prevention of diet and lifestyle-related diseases like cancer. It influences health conditions of 
individuals and susceptibility of disease by defining the metabolic response and gene expression. 
Epigenetic modifications can perform a significant role in disease occurrence and pathogenesis. DNA 
methylation and chromatin remodeling are the most common epigenetic mechanisms. Omega 3 fatty 
acids are the best example of nutrients and gene interaction not involving DNA methylation while 
certain bioactive food compounds have a proven role in cancer prevention through an epigenetic 
mechanism. Dietary polyphenols substantially take part in prevention of oral, breast, skin, esophageal, 
colorectal, prostate, pancreatic and lung cancers.  Moreover, minerals and vitamins involve regulatory 
processes. Zinc, Selenium and folate involve in DNA repairing process have anticancer properties. 
Consumption of multivitamins prevents methylation of cancer cells. 
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Abstract 
A simple and safe methods was developed for the synthesis of Nano composite, are considered as the 
most acceptable and safe procedures for fabricating Nano composite materials and their applications 
in variety of scientific fields. Materials that have been designed and constructed according the 
universally acceptable procedures are of special interest. Among the different materials, nano-scale 
objects have evolved as the promising vehicles for the delivery of a variety of therapeutic moieties 
and catalytic applications. Nanotechnology, the most exciting discipline of science, is dedicated to 
elaborate the innovative potential applications of objects at nano-scale in a wide array of disciplines. 
The prime objectives of the current study are to design and construct particles at nano-scale by green, 
safe and economic procedure and to evaluate their biological and catalytic potentials. The potential of 
Graphene-ZnO Nano composite formation and investigated their capabilities in biomedical and other 
electrochemical applications. The acquired nanoparticles were characterized by using various 
techniques including X-ray diffraction (XRD), Fourier transform infrared spectroscopy (FTIR), UV-
Vis spectroscopy, Atomic force microscope (AFM) analysis, photoluminescence (PL), Scanning 
electron microscope (SEM) analysis, field emission scanning electron microscopy (FESEM) and 
energy dispersive X-ray analysis (EDAX). Antimicrobial activity of biologically synthesized 
Graphene-ZnO Nano composite was also examined in this study. The results illustrate that by 
increasing the concentration of H2O2 from the surface of Graphene-ZnO Nano composite, the 
concentration of Graphene-ZnO Nano composite and nanoparticles was increased (50, 100, 200 
g/mL) along with increase in antimicrobial activity. But biologically produced Graphene-ZnO Nano 
composite, NPs were more effective than bare Graphene-ZnO Nano composite. It is concluded that 
Graphene-ZnO Nano composite showed a remarkable antimicrobial activity with Gram positive, 
Gram negative bacteria and yeast at micro molar concentrations. Furthermore, cyclic voltammetry 



 
ESCON, 2019: INTERNATIONAL CONFERENCE ON ENVIRONMENTAL 

TOXICOLOGY AND HEALTH, FEB, 25-27, 2019  
www.escon.com.pk 

 

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

 123 
 

(CV) was performed to investigate the electrochemical reduction of p-NP to p-AP at the green 
synthesized Graphene-ZnO Nano composite modified carbon paste electrode. The Graphene-ZnO 
Nano composite modified electrode exhibited excellent detection and sensing ability along with 
strong stability toward controlled electrochemical redox reaction of p-nitro phenol to p-aminophenol.  
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Abstract 
Due to the increased production of sewage sludge, the safe disposal of municipal wastewater 

treatment has a major concern. The dispersion was considered an easy and cheapest method for the 

disposal of sewage sludge than dumping and incineration. However, land use restricted due to the 

presence of heavy metals. The environmental risk of heavy metals depends on their mobility and 

fractionations. This study was aimed to explore the potential and risks associated in sewage sludge 

through fractionation technique. Sewage sludge samples collected from six different municipalities of 

Pakistan from various waste-water treatment plants. Percent relative distribution of cadmium (Cd) 

was higher in residual fraction (F4) up to 52% in Nestle sewage sludge (NSS). The chromium (Cr) 

concentration in Kasur sewage sludge (KSS) was tremendously higher in mobile fraction 

(exchangeable) as compared to all other sludge samples, therefore showed higher level of Risk 

assessment code. While in case of Iron (Fe), it showed less mobility and maximum portion present in 

residual fraction (F4) in all sewage sludge samples. Percent distribution of Manganese (Mn) shows 

variable trends regarding different sewage sludge samples. The Zinc (Zn) concentration showed high 

mobility (exchangeable fraction) in case of NTS (31.16%) and WSS (37.83%) as compared to other 

sewage sludge. The Risk Assessment Code exposed that Zn and Ni poses a medium level of risk with 

ISS, CSS, KSS and NSS whereas also poses a high risk with NTS and WSS. It was concluded that 

NSS, KSS not recommended at any application rate while NTS and WSS can be used at low 

application rates whereas ISS and CSS may be used for agricultural crop production.  
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Abstract 
The present study was conducted to assess the magnitude and human health impacts of heavy metals 

(Cd, Cr, and Ni) in drinking water. Water samples (n = 60) were collected from twenty different sites 

of Shiekhupura District (Pakistan). Health risk assessment through Chronic Daily Intake (CDI), 

through oral exposure, health quotient and health in children and adults were determined. Results 

revealed that the heavy metal concentrations in drinking water samples were found in an order Ni (0-

350 µg L-1) > Cd (1- 230 µg L-1) > Cr (12 to 113 µg L-1). The Ni and Cd concentrations were higher 

than the permissible limits of WHO and PEQs at majority of the sampling sites however, Cr was 

found in acceptable range. Health risk assessment for children indicated CDI range of Ni (3.06E-01-

2.14E+01), Cd (3.06E-02-7.95E+00) and Cr (3.06E-01-6.42E+00) whereas, CDI for adult Ni (2.78E-

01-1.94E+01), Cd (5.56E-02-7.22E+00) and Cr (3.24E-01-6.11E+00). The HI determining the 

chronic impacts in order Cd (1.22E-01-9.17E+00)> Ni (1.53E-02- 01.07E+00)> Cr (5.30E-04-4.28E-

03). The results from the public questionnaire (n=250) indicated that majority of community (60%) 

was not satisfied with the quality of drinking water and there was prevalence of chronic diseases such 

as gastrointestinal infectious diseases, kidney stones, stomach issues and kidney disorders in study 

area. Majority of community only boiled the water but no proper treatment of water before 

consumption, whereas most of population used unsafe drinking water without treatment. On the bases 

of these results it can be concluded that the problem of contaminated drinking water is a serious threat 

to the community which requires appropriate treatment plants and safety precautions at the 

community and individual level. 
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Abstract 

Safe drinking water is very important for the existence of life on earth. Access to safe drinking water 

is basic human right. Water quality is deteriorating and polluting day by day due to anthropogenic 

activities which are causing various health related issues all over the world. Certain health problems 

are associated with the presence of heavy metals and other impurities in water. The present study 

investigated the concentrations of various pollutants like cations, anions, microbial and trace metals in 

drinking water and health risk assessment of heavy metals in Vehari District (29.60° N, 71.73° E), 

Punjab, Pakistan. Water samples were collected from Tehsil Municipal Administration urban water 

supply schemes and rural areas which were the most common sources of drinking water and analyzed 

for physical (pH, EC, TDS, Turbidity), chemical parameters (Ca2+, Mg2+, Hardness, Cl-, Alkalinity, 

NO3
-, NO2

-, F-), heavy metals (Fe, As, Pb, Cr, Zn) and coliform bacteria using standard methods. 

Results of water analysis of certain physicochemical parameters (TDS, Hardness and EC) in Peoples 

Colony, Anwar Abad, 162/WB and 1/WB were higher than the WHO Standard value. However, 30 

water samples (10 urban and 20 rural) shown microbial contamination. Majority of samples from 

rural locations shown were positive in bacterial contamination while water samples from distribution 

networks of urban water supply scheme of Peoples colony, Anwar Abad, 9-11/WB, F-Block shown 

microbial contamination. Furthermore, heavy metals analysis results shown higher concentration of 

iron and arsenic than WHO guideline value in underground water samples from urban and rural areas 

but lead (Pb), chromium (Cr) and zinc (Zn) were below the limits. The heavy metals concentration in 

study area follows the order As˃Fe˃Zn˃Pb˃Cr. The health risk assessment of heavy metals shown 

that health risk index (HRI) values of arsenic in all locations except 1, 3, 5, 7, 8 and 9 were greater 

than 1 showing water quality in these areas is poor and is not fit for drinking purposes which is drastic 

situation for the human being of this area. 
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Abstract   
The usage of unsafe water is a major threat to human health. It has been reported that one out of third 

death occurs due to the consumption of unsafe water. Another estimated result show that about 40% 

of all deaths in Pakistan are due to water having high levels of arsenic, coliforms, sewage 

contamination and some other factors. The current project highlights the issue of water quality among 

different schools and colleges located in Mingora, District Swat, KPK. The urge of this project 

stemmed from the idea that people of the locality suffered from waterborne diseases by using 

drinking water, existence of poor disposal management and the sanitation of water bodies from 

household effluents, industrial and hospital wastes. For this purpose, the physio-chemical quality of 

drinking water facilities (dug wells, springs, taps, tube wells, rivers, hand pumps, boring) were 

studied comparatively. Different parameters such as pH, temperature, electrical conductivity, 

turbidity, total dissolved solids, dissolved oxygen, salinity and biological were analyzed and then 

compared with the standard of water quality provided by World Health Organization (WHO). Among 

the physical parameters, the average values of pH (6.38), temperature (25.83 °C), turbidity (0.47 

NTU), Electric Conductivity (EC) (709.75 µS/cm), alkalinity (104.8 mg/l), salinity (937.5 mg/l), total 

hardness (348.15 mg/l), total dissolved solids (TDS) (410.75 mg/l) and dissolved oxygen (DO) (2.35 

ppm) were recorded. The elemental/ chemical composition ranges (mg/l) of Chloride, Free Chlorine, 

Fluoride, Nitrate (NO3) and Nitrite (NO2) were noted 50.35, 5.4, 1.12, 44.52 and 4.05 respectively. 

Also, the concentration of Arsenic and Iron were assessed to explore the heavy metals contamination. 

The observed concentrations were up to 0.0093 and 1.51 mg/l for Arsenic and Iron respectively. 

While in case of biological parameters, the presence and count of Escherichia Coliform were up to 

0.3 cfu and total Bacteria including fecal coliform ranged up to 0.32 cfu. During these investigation, 

significant differences among these parameters were seen for the observed and WHO standard values 

of drinking water. This project provided insights into the water quality standards of drinking water 

facilities in the schools and colleges present in the vicinity of Mingora, District Swat, KPK. Further 

investigation are needed to track the main cause of the changes in these parameters. 
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Abstract  
Diamer region is uplifting and relatively a younger region in Gilgit-Baltistan, Pakistan. GB is under 

the influence of Raikot RKF and Stalk Fault (SF). The majority of the hypsometric curves (HCs) are 

convex or S-shaped which shows strong tectonic influence over the regional drainage system. This 

research study deals with the Hypsometric and fractal dimension analysis of Diamer region Gilgit-

Baltistan (GB) using SRTM DEM based drainage and lineaments network. The Iso-base map drawn 

in the paper shows higher values on both sides of Indus River especially in SE near the RKF and 

Nanga Parbat Zone (NPZ). All the tectonically uplifted regions illustrate great amount of variation in 

self-similarity and direction that may easily be differentiated by fractal dimension (FD), lacunarity 

(SA) and succolarity analysis. The 3-fractal analyses have concluded that the Diamer Region in GB is 

under the influence of tectonics and facing severe surface deformation in the context of Indo Pak-

Eurasia continental plate dynamics. Substantial efforts must be taken by government and policy 

makers to overcome this issue and for better development.   
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Abstract 

Approximately 2.5% of the Earth’s water resources are fresh water, of which 30% is present as 

groundwater. Critically, this small percentage of fresh water, especially groundwater, has been further 

jeopardized due to prevalence of the salinization and potential risk of contamination of remaining 

groundwater through geogenic contaminants like arsenic (As). Globally, 105 countries are faced with 

unsafe levels of geogenically released As in groundwater, particularly in South and Southeast Asian 

countries including Pakistan. We tested groundwater wells (hand pumps, electric pumps and tube 

wells) to explore As contamination level and hydrogeochemical behaviour of As in groundwater from 

geographically different areas of Punjab (e.g., Sahiwal, Sargana, Vehari, Mailsi, Chichawatni), 

Pakistan. Results revealed that 71% of the wells contained As concentration (range: 1.7–210 µg L−1) 

above the World Health Organization (WHO) safe limit for As in drinking water (10 µg L−1), and 
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39% wells exceeded the National Environmental Quality Standard (50 µg L−1). Arsenate proportion 

was relatively higher than the arsenite species in groundwater. The mean As concentration (5 µg L–1) 

in groundwater of wells at shallow depth (9–40 m) was below the WHO limit, indicating a safe 

aquifer zone for pumping of drinking water. Whilst the deep wells at 41–90 m (mean As: 51 µg L-1) 

and > 90 m (mean As: 23 µg L-1) depths were unsafe as As concentrations at these depths were above 

the WHO limit. The hydrogeochemistry of the aquifers was predicted to be saline with dominance of 

Na-SO4 and Na-Ca-HCO3 type water and alkaline pH (7.56 to 8.9). Geochemical modeling revealed 

the possible formation of iron oxide (e.g., goethite, hematite, magnetite) phases under prevailing 

aquifer conditions. This study highlights that the saline water type and high pH have influence on As 

geochemical cycling in groundwater systems and well should be considered for installation of new 

well in these As-affected areas. Increasing As concentration poses an alarming threat to the people 

who rely on groundwater from these wells for drinking in Punjab province of Pakistan.  
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Abstract 

The availability and access to quality water is a fundamental right for a sustainable livelihood and 

poverty reduction in Pakistan. Water quality has positive relation with the production of crops. This 

study aims to investigate the water supplies and water requirements; and to map out ground water 

quality situation in Vehari, Pakistan. Questionnaire survey was conducted to collect information from 

farmers for parameters like water supply, cultivated land, types of crops, total acres under study area 

and number of tube wells. Total 111 samples of groundwater were collected randomly from different 

sources like hand pump, electric pump, tube well and turbine varying in depth for groundwater 

extraction. Samples were then analyzed for hydro geochemistry i.e. pH, EC, TDS, cations and anions. 

The water quality parameters were compared with the standard values given by WHO. Results 

showed that pH, EC, sodium, potassium, and calcium values of water samples were in the range of 

6.7-8.6 and 0.42-14.03 dS/m, 8-110.5 mg/L, 0.6-8.8 mg/L, 03-16.6 mg/L respectively which were 

within the permissible limits of WHO. TDS values ranged from 130-2354 mg/L while standard was 

450-2000 mg/L. Values of carbonates were from 0-360 mg/L while standard was 180-240 mg/L. 

Values of bicarbonates were from 122-1037 mg/L while standard was 180-240 mg/L. Values of 

chloride were from 88.8-514.8 mg/L while standard was 250 mg/L. Sulphate values were from 0.761-

2234 mg/L while standard was 250 mg/L. In short, proportion of samples above the permissible limits 
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are pH 0.9%, EC 25%, TDS 3%, carbonates 2%, bicarbonates 91%, chloride 33% and Sulphates 71%. 

However, a significant shortage of water supply was observed in the agriculture field of this area. 

There was about 42% shortfall in Rabi season and 58% shortage were found during Kharif season. 

All hydro-geochemistry parameters were mapped with GIS. The farmers should adopt modern 

irrigation methods and cultivate such type of crops which require less water for cultivation. Quality of 

ground water in Vehari in most areas is good except few villages with contaminated water. Farmers 

of this area should use conjunctive irrigation method to combat salinity.  
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Abstract 
The current study conducted to evaluate the effect of sewage water on arsenic, lead and cadmium 

accumulations in soils and vegetables and its associated health implications. Sampling was carried out 

in which samples of potato, radish and turnip obtained in three replicates from each selected three 

points (Khanewal road, Jannat colony and 6-Lot) in Vehari city. Samples of respective soils and 

sewage water were also obtained from these three points. Arsenic, Cadmium and lead concentrations 

were measured in sewage water, soils, root and shoot of vegetables. Health risk index (HRI) and 

Target Hazard Quotient were also measured associated with use of vegetables irrigated by sewage 

water. Translocation factor was also calculated to determine the heavy metals accumulation through 

soils to vegetables.  Results revealed that lead accumulation was high in potato as compared to other 

two vegetables having high HRI and THQ values. Potato growing at jannat colony point has high 

HRI, THQ and Translocation factor values due to significant arsenic concentrations. Cadmium 

concentrations were also high in potato. Arsenic, lead and cadmium accumulation was also significant 

due to sewage water irrigation in radish and turnip but they consumed less so they have minimum 

health risks as compared to potato consumption. As sewage water has arsenic, lead and cadmium 

concentrations above the permissible limits, it is evident that the sewage water is not appropriate for 

irrigation of vegetables, and application of untreated sewage water resulted in arsenic, lead and 

cadmium build-up in soil and its transfer in edible parts of these vegetables so sewage water should 

be treated before used for irrigation. 
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Abstract 
Water has an important and main role in human health. Due to the usage of contaminated water, about 

5 million peoples suffer to mortality almost every year. Bahawalnagar is an important city of Punjab, 

Pakistan with approximately 2.9 million of population. About 300 samples from different sources of 

domestic drinking water i.e. Hand Pumps (Rural areas), Motor Pumps (Urban and rural areas), Water 

Supply (Urban and rural areas) and Filtration Plants (Urban areas) were analyzed for their safety and 

quality. The average pH value of all the samples remained within the prescribe limit of World Health 

Organization i.e. 7.5-8.5. Water samples of motor pumps showed highest average value of Total 

Dissolved Solids (TDS) 646.72 mg/L, while lowest average TDS value 338.68 mg/L was recorded 

from samples of Filtration Plants. The water samples of filtration plants showed lowest average value 

of Electrical Conductivity (EC) 348.80 µS/cm, that is within the guideline of World Health 

Organization (WHO) i.e. 400 µS/cm, while all three remaining sources showed higher average 

values. Similarly, water samples from all four different sources showed average Turbidity value 

within the prescribe limit of World Health Organization (WHO) i.e. 5 NTU. Highest value of 

Alkalinity was recorded 3.18 mg/L from the water samples of Water Supply Schemes, while lowest 

average value 268.32 mg/L was founded from samples of Filtration Plants. Similarly, samples from 

Haroonabad and Chishtian showed higher average values 533.60mg/L and 564.80 mg/L, respectively, 

for Hardness, that is more than the permissible limit of World Health Organization (WHO) i.e. 500 

mg/L. Water Samples from Filtration Plants showed minimum average value of Chlorides ions 

207.40 mg/L, within the prescribe limit of WHO, while highest value of chloride ions 298.0 mg/L 

were recorded from water samples of Motor Pumps. The average values of Iron and Magnesium 

remained within the prescribed limit of World Health organization. Moreover, Coliforms were 

observed mainly in water supply samples. The research concluded that the motor pumps are not good 

source of drinking water, while water from filtration plants is relatively safe, pollutant free and fit for 

human consumption. Moreover, the water supply which is major source of Drinking water of majority 

of population living in urban and rural areas of District Bahawalnagar is contaminated probably due 

to the close connection of sewerage and water supply pipes as well as due to leakages, rusting and 

breakages.  
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Abstract 
In Pakistan climate change has emerged as a serious concern for agriculture especially for vegetable 

and ornamental plants. Investigations conducted against regular field crops like sunflower, sesame, 

maize and perishable crops Gladiolus, Tomato, Bitter Gourd and onion against most commonly 

occurring pathogens viz Macrophomina phaseolina, Alternara alternata and A porri spp, Fussarium 

spp and Myrothecium roridium from 2007-2016 on disease distribution pattern of Root rot of Peanut, 

Stalk rot of maize, Myrothecium leaf spot of Bitter Gourd, Charcoal rot of Sesame and Purple Blotch 

of Onion. Comprehensive surveys were conducted to identify changes in the distribution pattern of 

major diseases in relation to different geographical zones. Main objective of these studies was to 

acquire knowledge about the variation in terms of prevalence, diseases incidence and severity of the 

diseases with relation to the environmental conditions of the specific zone. The climate change also 

affected on sporulation, morphology, new areas of introduction and lesser occurrence, adaptability 

physiology. The severity was measured on a 0-5 visual rating scale where 0 stands for no disease and 

5 stands for 80% + disease severity. Some of the studies for post harvest quality deterioration in fruit 

and vegetable markets were also correlated with changing climate. A structured questionnaire was 

also distributed among crop production and protection stake holders from public and privates sector. 

Data was collected from five Agro ecological zones in Punjab province in Pakistan that are 

designated as rice, cotton, mix cropping and rainfed or pothohar zone. In these zone farmers concern 

was noted as; 1. Change in inputs requirement: especially irrigation, pesticides and fertilizers, 2. 

Marketing instability, 3. Post-harvest processing and 4. Crop phenology. There is need for regular 

monitoring of the cropping systems and isolates of the most commonly occurring pathogens of the 

country. It would help in designing cropping patterns in accordance with the need. 
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Abstract 
Because of, diverse topographical habitats, the Chenab River wetland harbors a wealth of medicinal 

and food plant species. This paper presents first quantitative assessment on the ethnobotanical use of 

plants by the local peoples residing in the Chenab riverine area. The ethnobotanical data were 

collected from six parts of the Chenab River wetland: Mandi Bahuddin, Gujranwala, Gujrat, 

Sargodha and Sialkot during 2014 to 2015, using semi-structured interviews. Quantitative indices 

including Informant consensus factor (FCI), Relative frequency of citation (RFC), Relative 

importance level (RIL), Use value (UV), Fidelity level (FL) and Corrected fidelity level (CFL) were 

used to analyze the data. On the whole, 129 medicinal plant species belonging to 112 genera of 59 

families were reported, with herbs as dominant life forms (51%). Poaceae was the leading family with 

13 species, and leaves were the most frequently utilized plant parts (28%). Herbal medicines were 

mostly used in the form of powder or decoction, and were mainly taken orally. Withania somnifera, 

Solanum surattense, S. nigrum, Azadirachta indica, Ficus benghalensis, Morus nigra, M. alba, 

Polygonum plebeium and Tribulus terrestris were among the highly utilized plant species, with 

highest UV, RFC, RIL, FL and CFL values. The reported ailments were grouped into 11 categories 

based on FCI values, whereas highest FIC was recorded for gastrointestinal diseases and glandular 

diseases (0.41 and 0.34, respectively). The Use report (UR) and frequency of citation (FC) depicted 

strong positive correlation (r = 0.973; p = 0.01). The value of determination (r2 = 0.95) indicating 

95% variation in UR can be explained in terms of the FC. The significant traditional knowledge 

possessed by local communities depicts their strong relation with phytodiversity. Reported data could 

be helpful in sustainable use and protection of plant species in the Chenab wetland, with special 

emphasis on medicinal plants. Furthermore, screening of plant-borne active ingredients and in vivo/in 

vitro pharmacological activities could be of interest for novel drug synthesis. 
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Abstract 
Irrigation water quality associated with different water quality parameters and their vulnerability is 

often a complex phenomenon due to industrial, domestic and agricultural activities and fresh water 

scarcity. For feasibility, best crop productivity, and planning management decisions, water quality 

assessment is necessary. The objective of this paper is to track seasonal changes in irrigation water 

quality and classify it with respect to suitability classes permissible prescribed by the WHO to 

describe the existing and emerging water quality trends. Spatial distribution of irrigation groundwater 

quality parameters has been done using ArcGIS 10.3.The proposed method was applied on the 

irrigation water of west Lower Chenab Canal. To assess the seasonal variations Pre-Monsoon (June) 

and Post Monsoon (October) over a period five years (June 2008 to June 2012) water samples of 306 

wells were collected and analysed for physico-chemical properties in Lower Chenab Canal area. For 

calculating the Water Quality Index (WQI), a total of 3 (EC, SAR and RSC) parameters were 

considered. The kriging interpolation was used to acquire the desired results because of its prediction 

accuracy and ease as compare to other techniques. Final maps were prepared, delineating different 

ground water quality zones to minimize the negative impacts on irrigation water. Based on 2008 

quality index, most of Tehsils complying 4582 sq.km area was recorded of good quality and can be 

used for irrigation with low restrictions. Suitability index of June 2012 showed a significant change in 

water quality as 368 sq.km was added into un-suitable area, degrading the water quality. Finally, 

spatial distribution of quality zones concludes that the groundwater quality is impaired by human 

activities, timely assessment and proper management is dire needed to protect groundwater resources 

in LCC West. 
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Abstract 

Heavy metals pose adverse health effects to humans due to their toxicity and persistence. 

Current study was carried out to quantify the heavy metal accumulation in vegetables and 

assess the potential threat to subject population using atomic absorption spectrophotometer. 

Average Daily Dose, Daily Intake, Hazard Quotient and Hazard Index values were 

determined for the populations. The concentrations of Zn ranged from 0.379-5.6862 mg/L; 

Pb 0.07-1.05 mg/L; Mn 0.236-2.838 mg/L; Cr 0.083-0.798 mg/L; Ni 0.076-0.758 mg/L and 

Cu 0.016-0.588 mg/L. The highest concentration of Zn (5.6862 mg/L) was found in Bitter 

gourd while that of Pb (1.05 mg/L) in Potato. The concentration of Zn, Mn, Cr and Cu were 

above the WHO limits.  Cr, Pb and Ni showed DIR values higher than safety limits, whereas 

Pb, Mn and Ni showed high HQ values. Calculated Hazard Index was found to be 4.503 

posing a health risk to the subject populations. 
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Abstract 
In the past few decades, efficient and environmentally sustainable waste management system 
becomes the necessity in developing countries due to exponential rise in urban population. Landfill is 
one of the primary approaches practiced for disposal of solid waste. Siting a sanitary landfill has 
gained significant importance due to its negative impacts to the various environmental components. 
This study makes use of MCA in conjunction with GIS to site a new landfill in Multan city with an 
area of 30694.89 hectors, one of the urbanized cities in Pakistan. Seven evaluation criteria were taken 
into account in the siting process including built-up area, ground water sources, road network, surface 
water, cultivated land, gas pipeline/power line and protected area. Weight to each criterion was 
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calculated by using AHP pairwise comparison matrix. Ultimately a suitability raster for each 
evaluation criterion is developed .These raster layers were spatially overlaid using ArcGIS 10.2 which 
results in a final raster that identifies suitability for landfill sites for disposing solid waste. The study 
yielded 2% of study area as suitable, 50% unsuitable and 48% less suitable. The analysis yields five 
candidate sites. Among these five candidate sites, two candidate sites were excluded as they were 
overlapped with flood extent of 2014. Although the adopted approach is good for Landfill site 
selection, however further field research is required for final selection of the landfill site. It was also 
evaluated that the approach may aid in siting Landfill in any study region and identifying the pros and 
cons of existing landfill sites. 
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Abstract 
Wastewaters from tannery industry are complex in composition and leads to water contamination 

especially due to the high organic contents loading and chromium (Cr) concentrations. Chromium can 

exist in the two chemical forms in aquatic systems, hexavalent Cr (Cr(VI)) and trivalent Cr (Cr(III)). 

Chromium (VI) is a potentially toxic form of Cr which does not have any essential metabolic 

functions in living organisms. Therefore, the objective of this study was to determine the total 

chromium concentration in tannery wastewater, as well as speciation of Cr in wastewater samples 

collected from several tanneries in district Kasur. The Cr(VI) in wastewater samples (n = 88) was 

determined by 1,5-diphenylcarbazide method at 540 nm on UV visible spectrophotometer and Cr(III) 

concentration was calculated by subtracting Cr(VI) from total Cr concentration. Total Cr and Cr(VI) 

concentrations in the wastewater samples ranged from 1.1-185 mg L-1and BDL-17 mg L−1, 

respectively. Chromium (III) concentration in the wastewater ranged between BDL and 174 mg L−1. 

Our results indicated that the total Cr concentration in all the tannery wastewater samples exceeded 

the National Environmental Quality Standards (NEQS) recommended value of 1 mg L-1. Among the 

various chemical parameters, electrical conductivity, pH, cations and anions were found to be higher 

in wastewater than the NEQS recommended limits. Our data indicates that the total Cr concentration 
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and chromate species were significantly higher in many tannery waste water samples, thereby posing 

a potential threat to water reservoir, aquatic life, soils and crops receiving highly chromate containing 

wastewater. This entails that some suitable and eco-friendly remediation strategies are needed to treat 

Cr contaminated tannery wastewater such as employing constructed wetland technology. 
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Abstract 
Arsenic (As) is a highly toxic and carcinogenic metalloid. The groundwater contamination of As has 

gained considerable attention worldwide. However, there is scarcity of data about As contents in 

groundwater in different areas/regions of Pakistan. The current study was, therefore, estimated the As 

concentration in the groundwater used for drinking purpose in peri-urban areas of District Vehari, 

Pakistan. In total, 127 groundwater samples were collected, and examined for As contents in addition 

to physicochemical parameters such as temperature, electrical conductivity, pH, total soluble salts, 

chloride, carbonates, bicarbonates, sodium, potassium, lithium, calcium and barium. Results indicated 

that the groundwater samples are not fully fit for drinking purposes with several parameters, 

especially the alarming levels of As (mean As 46.9 µg/L). It was found that 83% groundwater 

samples of peri-urban sites in district Vehari have As concentration greater than WHO lower 

permissible limit (10 µg/L). The risk assessment parameters (mean hazard quotient 3.0 and mean 

cancer risk 2.0) also showed possible carcinogenic and non-carcinogenic risks associated with 

ingestion of As contaminated groundwater at peri-urban sites. Based on the findings, it is anticipated 

that the groundwater of peri-urban sites in Vehari must be treated before being used drinking purpose 

to avoid As exposure and related risks to the local community. Results showed that the groundwater 

of the study area is not completely fit for drinking purposes with a few parameters, particularly the 

high concentration of As (average: 46.9 µg/L). It was revealed that 83% groundwater samples of peri-

urban have As levels higher than the WHO threshold limit (10 µg/L). The evaluation of risk 

parameters indicated possible carcinogenic and non-carcinogenic risk related to the ingestion of As-

contaminated groundwater at peri-urban areas. In light of these results, it is expected that the 

groundwater of peri-urban areas in District Vehari must be treated before being utilized for drinking 

purpose to minimize the risk from As-contaminated drinking water. 
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Abstract 

Globally, arsenic (As) contamination of the groundwater has become a major concern. Health 

risk associated with the consumption of As-contaminated groundwater has been reported in 

different areas of the world. Recently, Pakistan is reported to have serious As-contamination 

of the groundwater used for drinking purpose,that exceeds the WHO safe limit (10 µg/L). 

The current study evaluated the As-contamination of groundwater of urban and rural areas of 

District Vehari. A total of 156 groundwater samples were collected from different areas 

(rural and urban), different sources (electric pump, hand pump and tube well) and at varying 

depths (50-350 ft) of three tehsils (Vehari, Mailsi and Burewala) of district Vehari. Water 

samples were subjected to analyze As contents in addition to other physicochemical 

parameters (pH, electrical conductivity, chloride, cations, carbonates and bicarbonates). 

Results revealed that 95% of the water sample showed As content higher than the permissible 

limit. Furthermore, health risk indices showed high carcinogenic and non-carcinogenic risk 

associated with the consumption of As-contaminated groundwater. Based on the results, it is 

proposed that special management and monitoring is necessary for the area to minimize the 

As-related health disorders, and proper remediation for As in drinking water is also inevitable 

for the area.  
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Abstract 
Nowadays, many studies have highlighted the problem of arsenic (As) contamination of the 

groundwater in Pakistan. However, all the regions and areas w.r.t As-contaminated are not been fully 

explored. The present study assessed As-contamination and related health hazards in previously 

unexploded groundwater of Hasilpur-Pakistan. A total of 61 groundwater samples were collected 

from rural and urban areas from different sources (electric pump, handpump, tube-wells) at varying 

depths (35-430 ft). All the water samples were analyzed for As content in addition to 

physicochemical parameters (pH, electrical conductivity, total dissolved solids, cations and anions). It 

was found that about 41% of the water samples contained As (≥ 5 µg/L). Out of 25 As-contained 

water samples, 13 water samples exceeded the threshold limit of As in drinking water (WHO: 10 

µg/L). High As-contamination was observed at depth > 300 ft. Moreover, high As concentration was 

found in the groundwater of urban areas of Hasilpur. Additionally, health risk and cancer risk due to 

As contamination were also assessed with respect to average daily dose (ADD), hazard quotient 

(HQ), and carcinogenic risk (CR). The values of HQ and CR of As in Hasilpur were up to 58 and 

0.00231, respectively, indicating high carcinogenic and non-carcinogenic risk. Multivariate analysis 

is revealed a positive correlation between ground water As contents, pH, and depth in Hasilpur. The 

current studies proposed the proper monitoring and management of groundwater used for drinking 

purpose in Hasilpur too.  
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Abstract 
Use of wastewater for irrigation is a common practice in many developing countries. However 

Pakistan is facing a serious problem of fresh water scarcity, which has enforced the farmers to use 

untreated wastewater for the irrigation purpose. In district Vehari, farmers are using untreated 

wastewater for crop irrigation owing to the shortage of good quality water. The current study 

evaluated the effect of irrigation with untreated city wastewater on vegetable contamination and 

associated health implications in Vehari-Pakistan. A pot experiment was conducted at COMSATS 

University Islamabad, Vehari campus, Spinach, radish and cauliflower were sown and irrigated with 

wastewaters. Wastewater samples were collected from three wastewater disposal points of Vehari 

city. Results revealed that wastewaters used for crop irrigation ware not appropriate for crop irrigation 

by comparing with the guidelines of Food and Agriculture Organization (FAO). Application of 

wastewaters increased Cd and Zn concentration in vegetables. Significant Cd and Zn enrichment (1.1-

7.4 and -7-7.38 respectively) was observed for all three vegetables irrigated with wastewater. Total 

Cd contents in vegetables shoots (5.34-35.45 mg/kg) and roots (1.81-42.88 mg/kg) were observed, 

higher than the permissible Cd limit of FAO (5-30 mg/kg). Similarly, Zn contents in vegetables 

shoots, and roots were 1.9-12.72 mg/kg and 1.81-16.60 mg/kg respectively. Health Risk Index (HRI) 

for Cd was > 1 for all vegetables; spinach presented the maximum HRI among the vegetables. While 

HRI for Zn was < 1 for all vegetables. Our results emphasized the need of wastewater treatment prior 

to its use for vegetable irrigation to avoid soil and vegetable contamination by Cd and Zn. 
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Abstract 
In peri-urban areas of district Vehari, farmers are using untreated city wastewater for crop irrigation 

owing to the shortage of good quality water. This practice may pose severe environmental and health 

issues to local inhabitants attributed to the high concentration of potentially toxic metals (PTMs) in 

wastewater. The present study evaluated the potential impacts of wastewater irrigation on metals 

(such as Pb, Cd, Ni, Cu, Cr, Mn, Zn and Fe) buildup in the soil-plant continuum. In this study, 

wastewater (n = 17), soil (n = 108) and plant (n = 65) samples were collected from 15 peri-urban sites 

of three tehsils of district Vehari. Results showed that the mean concentration (mg/L) of Cd (0.02), 

Mn (0.25) and Fe (1.57) in wastewater samples was higher than their respective threshold values. 

Similarly, Cd, Mn and Fe concentration in soil were beyond the permissible limits of agricultural soil 

after wastewater irrigation. However, plants showed high accumulation of Pb, Cr and Fe than their 

respective limits depending on the vegetable/crop species. The health risk parameters didn’t show any 

threat to human health due to the daily intake of wastewater irrigated crops. Our results emphasized 

the use of mixed vegetables/crops may be adopted in Vehari for sustainable agriculture and to further 

minimize the risk of metal exposure to humans using wastewater for irrigation. 
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Abstract 

Rapid growth in human population, urbanization and industrialization has caused a proportional 

increase in the environmental contamination with several inorganic and organic pollutants. Among 

these pollutants, pharmaceuticals are considered as emerging contaminants due to their frequent use, 

detection in different environmental matrices in high concentrations and the potential risk to the 

ecosystem. Antibiotics are not only widely used to treat or prevent human and animal diseases, but 

also promote the growth of animals in livestock and aquaculture operations. Sulfonamides have been 

widely used because of their low cost, effectiveness in tackling some bacterial infections, and their 
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ability to improve animal performance. Due to their low volatility reach the aquatic environment 

rapidly and effect non target species i.e. fish. The major concern is sulfonamides are not readily 

biodegradable. The alterations of hematological, biochemical, and oxidative stress parameters could 

be used as a bio-marker to assess the health condition of the aquatic organisms. Characterization of 

the potential ecotoxicological effects of Sulfamethoxazole (SMX) is much needed; to attain this 

objective, the present study assessed the potential toxicity of Sulfamethoxazole in fish by using 

different biomarker i.e. observation of histological changes in gills and liver of fish, change in 

antioxidant defense (Reactive oxygen species ROS generation in fish tissues), increase in respiratory 

burst activity, bio-accumulation of SMX in fish tissues as well as change in biochemical parameters 

of fish. Acute toxicity of SMX in fish was find out by exposure to different concentrations 200, 500, 

700, 800, 900, 1000, 1100, 1150, 1200 mg/l. Lethal dose (LD50) finds out at 1000 mg/l after 72 hrs. 

For Sub-Acute toxicity, fish exposed to final concentrations of 200, 500, 700, 1000, 1200 mg/l. The 

findings suggest that existence of a cause-and-effect relationship between the exposure to 

sulfamethoxazole and Enzymatic Activity (Respiratory Burst Activity), change in biochemical 

parameters, and excess generation of ROS indicate that antibiotic can exert oxidative stress and cause 

toxicity in fish tissues. 
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Abstract 
Rock quarrying is one of the common but most dangerous industries to work in relative to other 

industries globally. The workers are exposed to a variety of health hazards. The current study was 

conducted in Bohti Pind and Kacha located in Hassan Abdal and Wah, (Punjab, Pakistan) 

respectively to evaluate dust exposure related health risks in terms of blood pressure (BP) variation, 

heart rate, BPM, allergic symptoms and respiratory disorders. It was also intended to investigate the 

awareness of stone crushing workers about dust effect on health and practice of PPEs. A sample size 

of 150 participants was designed using systematic random sampling. Study was divided into two 

groups, exposed and control group (110 exposed workers, 40 controls). Both the groups were further 

sub-grouped as smokers and non-smokers groups (45% smokers, 55% non-smokers from each 

group). Results were compared between exposed and control groups and within smokers of exposed 

group and non-smokers of exposed group. The study showed significant difference between control 

and exposed group. Moreover it was also found that smokers are more adversely effected from dust 

exposure than non-smokers. The prevalence of cardio-vascular symptoms in exposed group were 

much higher than control group. About 47.2% exposed workers had high BP, 63.3% had poor BPM 

(Above 82) and 49% workers had hemoglobin saturation below normal level (dyspnea). Similarly 
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smokers of the exposed group suffered from more severe cardio-vascular problems than non-smokers. 

About 64% smokers had high BP, 90% had poor BPM and 64% workers had low hemoglobin 

saturation.  Respiratory disorders were also found higher in exposed group and within smokers of the 

similar group. About 57.2%, 53.6%, 46.3%, 75.4%, 71.8% and 40% exposed workers reported to 

have Cough, Phlegm, Wheezing, Breathlessness, Chest Tightness and Chest pain respectively. 

Similarly 68%, 58%, 50%, 80%, 76.8% and 50% smokers reported Cough, phlegm, Wheezing, 

Breathlessness, Chest Tightness and Chest pain respectively. Majority workers in the exposed group 

also reported to have eye irritation, runny nose, sneezing and nasal irritation. Only 10% workers had 

habit of wearing PPE. About 61% workers were aware of the impact on their health. About 56% 

workers had a feeling that dust exposure effects lung and respiratory functions, while 48.7% workers 

linked dust exposure to cardiac problems. No first aid facility was found in stone crushing units by 

the investigator during sampling. In the light of findings, appropriate strategies that focus on 

mitigating occupational health and safety hazards associated with quarrying activities will help to 

ease the burden that they have on the health sector as a whole. This is because they pose great threat 

not only to public health but also economic growth at local, national and global levels. The study 

recommends the authorities should ensure that the quarry management and quarry workers adhere to 

regulations on occupational health and safety. This provides for the rights of every person to fair 

labour practices, reasonable working conditions, and a clean, healthy environment.  
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Abstract 
Environmental sustainability is the practice to maintain the balanced environment, where consumption 

of resources is environmental friendly. The carbon footprint is one of the environment inflicting issues 

associated with global warming and have subsequently noticeable effects on climate change. The carbon 

footprint is simple and easy to calculate in comparison to many other renowned environmental indices. 

The University of Balochistan (UoB) participated in the UI GreenMetric World Universities Ranking in 

2018 to estimate the outcomes of sustainability and to attain the carbon footprint values.  The University 

ranked 346th on a global scale and stood at 4th in Pakistan. A total, 19.12 metric tons of carbon footprint 

per year was recorded within the premises of University of Balochistan. Various interventions put into 

practice to reduce carbon footprints at university were existing 400 pine trees, consistent plantation, 
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green belts, ornamental plants, recycling of wastewater and energy saving appliances. The present study 

identified that lack of limited recycling and smart buildings policies and an increasing number of 

students ever year were directly linked with an increase in carbon emission. The study proposes that 

Universities need to adopt the recycling and energy efficient criteria recommended by UI GreenMetric 

with an emphasis on public awareness towards the reduction of Global Warming Potential (GWP), and 

climate change by sustainable environment as model universities. 
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Abstract 
Chlorinated discharges into freshwater systems are of great environmental concerns because of 

diversity of resulted by-products; which are cytogenic in nature. Cytoxicity of two chlorinated 

disinfection by-products (chloroform and iodoform) was studied in Common carp (Cyprinus Carpio). 

Hematology and biochemistry is an important indicator of fish health which is why current study was 

undertaken to conduct a dose-response relationship to investigate the effect of DBPs on fish 

hematological and biochemical count. Healthy fish specimens were subjected to different 

concentrations of chloroform and iodoform based on LD50 values. Headspace gas chromatography 

analysis was conducted to assess either applied doses (75.5 – 87.5 and 2.1 -2.9 mg/L for chloroform 

and iodoform, respectively) effects blood samples or not. The results indicated that the effect caused 

by iodoform was statistically more significant as compared to chloroform analogue. Significant 

decrease (p<0.05) in all blood parameters (white blood cells (WBC), red blood cells (RBC), 

hematocrit ( Hct), hemoglobin (Hgb) , mean corpuscular volume (MCV), mean corpuscular 

haemoglobin (MCH), mean corpuscular haemoglobin concentration (MCHC) and platelets (PLT) 

confirmed that they are significantly affected by iodoform at all administered doses. In addition the 

changes in biochemical indices (glucose, total protein and alanine aminotransferase) were also 

significant. However, the significant increase (93±0.05 and 82.8 ±0.1 for iodoform and chloroform, 

respectively) was observed in case of ALT secretion thereby confirming liver damage. Consequently, 

hematology and biochemistry determined the cytogenic effects of DBPs in fish.  
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Abstract 
Shift work and cholesterol level have been associated as synergists to impair health status of worker. 

The current study evaluated the occupational health impairments and cholesterol anomalies at Steel 

goods manufacturing units in Islamabad. Probable health issues between day and night shift workers 

were evaluated using Standard Shift-work Index (SSI) Manual. The selected health parameters 

include BMI, Lipid Profile, Blood Pressure and Heart Rate was investigated with closed structure 

designed questionnaire among 100 respondents from various manufacturing units. It was found that 

44% of the day shift workers were suffering from obesity whereas 60% of the workers working in 

night shift were obese. None of the workers in day shift had any risk of high cholesterol levels 

whereas 80% workers in night shift had high cholesterol levels with an average value of 210 mg/dl. 

Similarly, HDL, Triglycerides, LDL and VLDL values were far exceeding the threshold limit. From 

the SSI, 68% of the day shift workers had no sleep disturbances, whereas, 88% of the night shift 

workforce had difficulty in sleeping. Similar trends have been observed for lethargy, appetite 

disturbance and symptoms of indigestion on SSI. The disturbed circadian rhythm among night shift 

workers leads to fatigue and anxiety, making them prone to adverse occupational health risks. 
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Abstract  
Groundwater salinity level is one of the most important considerations for monitoring soil 

degradation that threat some regions of District Chiniot, situated at the left bank of River Chenab. 

Therefore, the assessment of spatial and temporal environmental impacts of degraded water quality 

determines the calendar and changed pattern of agricultural crops, and the synchronization of 
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irrigation and cultivation can be obtained by using GIS tools. \r\nIn this regard, a total of 646 water 

samples were collected alongwith geo-references i.e., longitude and latitude data from Lalian, 

Bhowana and Chiniot tehsils. These samples were analyzed for water soluble cations and anions to 

determine their salinity/sodicity by EC, sodium SAR and RSC. The results showed that 322 (49.8%) 

ground water samples were found suitable for irrigation purposes. Among remaining water samples, 

128 (19.8%) were marginally fit and 196 (30.3%) were unfit for irrigation to field crops. Marginally 

fit water samples were due to having EC range 1001-1250 μS cm-1, RSC range 1.25-2.5 me L-1, 

SAR range 8-10 [mmolL-1]1/2. However, the unfit critical limits were as EC > 1250 μS cm-1, RSC > 

2.5 me L-1, SAR > 10 [mmolL-1]1/2 and Cl- concentration > 4.5 me L-1.\r\nCommemorating all the 

results with GIS maps, we can infer that ground water quality of District Chiniot is progressively 

deteriorating beyond limits and hence warrants immediate attention of concerned farmers, soil 

scientists, agronomists and local administration for selecting suitable water treatment methods. In 

such situation, appropriate measures should be adopted by the farmers’ community as 

recommendations given by the expert scientists of Soil and Water Testing Laboratory operative under 

DSFRI, AARI, Department of Agriculture, Government of Punjab, to mitigate proliferation of 

brackish ground water for irrigation, soil health and ultimately for sustainable crop production. For 

instance, high EC ground water should be applied to crops in combination with good quality canal 

water. New bore of tube-well at other place and depth can be established. The salinity/sodicity 

tolerant crops/genotypes can be cultivated. Site specific addition of Ca-source such as coating of lime 

or gypsum requirement of water is the most suitable approach. 
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Abstract 
Historically, the deficiency of protein-energy was considered the major element of malnutrition. But, 

now it has been understood that micronutrient deficiencies play an essential role in a variety of health 

and disease outcomes. Zinc (Zn) and iron deficiencies are still highly prevalent in low-income 

countries, whereas insufficient intakes and diets with low mineral absorption are the major causes. 

About 20% of the world’s population is at risk of inadequate dietary intake of Zn and the populations 

at highest risk are located in South and Southeast Asia, Sub-Saharan Africa, Central America, and the 

Andean region. Deficiency of Zn causes various health problems like dwarfism, reproductive 

malfunction, neurobehavioral developmental disorders and immune system incompetence. Various 

reports mentioned the deficiency of this element in majority of the human population residing in 

developing countries. However, no concrete area specific evidences are available regarding the extent 

to which this problem is affecting the population of Pakistan. A survey based analytical study was 
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designed to investigate the prevalence of Zn deficiency among the different age and gender groups 

residing in District Bahawalnagar. A questionnaire based survey regarding the age, physical health, 

body mass index, eating habits and income level of the families were conducted and correlated with 

blood serum Zn levels. For this purpose, serum Zn of 300 healthy persons of different areas of 

District Bahawalnagar were determined using atomic absorption spectroscopy. The results of the 

study showed that 18.33% population of the District Bahawalnagar is Zn deficient. While majority of 

the women and children were adequate in Zn, however, maximum deficient individuals were male.  

These are contrasting too many other studies and shows the alarming condition of the prevailing Zn 

deficiency in male population. 
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Abstract 
The role of Remote Sensing in flood monitoring and damage assessment has made major 

contributions that provide the disaster management authorities a significant platform for disaster 

management. In this paper, reasonable and easy to use techniques for mapping flood extent and the 

flood damage assessment have been introduced which can be utilized and served as an instruction for 

Remote Sensing and Geographic Information System operations to accelerate the efficiency of flood 

monitoring and damage assessment. High temporal resolution imagery played a vital role in Remote 

Sensing data for flood monitoring to overcome the cloud cover problem and to capture the 

information about earth surface for disaster management. Regarding this, Landsat Thematic Mapper 5 

imagery of Punjab Province of Pakistan were acquired before and during the flooding events on 

August 31, 2010. These high temporal resolution imageries used as the main source for flood 

monitoring and damage assessment by applying different analysis with the help of ArcGIS analysis 

tools. A standard supervised maximum likelihood classification of the images covering Punjab 

province was carried out and the required inundated class was converted into a shape file.  The 

concluded information was very useful for rapid response and rehabilitation. So, Satellite Remote 

Sensing and GIS techniques have emerged as a powerful tool to deal with various aspects of flood 

management including inundation mapping, prevention, preparedness and relief management of flood 

disaster. They have greater role to play as an improvement over the existing methodologies. 
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Abstract 
Extensive pumping and less recharge of groundwater increase concentration of various pollutants in 

it; thus, making it injurious for human health. This study explores the water quality indicators of 

groundwater of the arid and populous areas of Southern Punjab – Pakistan, which experiences 

extensive pumping for irrigation and drinking purposes. Spatial data of 550 locations from the three 

major cities of this area namely Multan, Muzaffargarh, and Khanewal were collected to observe the 8 

well known water quality indicators set by Pakistan Environmental Protection Agency (PEPA) and 

World Health Organization (WHO). Firstly, we computed pairwise correlation coefficients among 

these indicators and later on contamination load for this data was also calculated by using factor 

analysis. Several regression models were also fitted and the established equations were evaluated 

based on their coefficient of determination for pairs of variables. Factor analysis suggested 3 groups 

of indicators that were chemically correlated and showed concurrence regression analysis. Arsenic 

did not show any correlation with other indicators and among 550 locations; however, the water 

sample of 146 locations contained undesired but non-significant amount of Arsenic; i.e., under the 

limits of PEPA and WHO standards. Lastly, we mapped all these indicators and observed their 

concentration levels at the study domain in order to enable stakeholders and policymakers to take 

decisions in the best interest of the health of community living in these areas. 
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Abstract 

Industrialization is the fundamental requirement and backbone for the economic growth of a country. 

But in contrary the expansion of industries and siting has not always been supported in sustainable 

manner. In these scenarios some areas are more susceptible to adverse environmental impacts then the 
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others. So land suitability for industrial siting with desired environmental criteria is one of the basic 

and vital decisions. The  paper presents the solution for identifying appropriate locations for industrial 

setup in Lahore district using GIS based  multi-criteria decision analysis (MCDA) as decision support 

tool (DST). Several environmental indicators were used in this GIS-MCDA including air (air quality 

index), water (water quality index), landcover, soil type and built-up/settlements. Thematic layers 

were developed for these indicators and then analysis are carried out in ArcGIS software’s model 

builder using various geo-processing techniques. The subtraction method has been used to evaluate 

suitable and unsuitable areas for industrial locations. As a result, the study area is divided into four 

types of zones (e.g., not suitable, less suitable moderately suitable and suitable) depending on 

environmental criteria and industrial categorization. The results reveal that 52 % of district Lahore is 

environmentally sensitive where no industry should be permissible to establish. In remaining areas 

possibility of setting industries with their pollution index is proposed. The areas are proposed keeping 

in view the industry categories such as Schedule I industries which are air emission industries and 

Schedule II industries which are Effluent Discharge industries as per sectoral guideline of Pakistan 

for environmental reports.  
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Abstract 
Pakistan is critically facing severe health problems in people because of factors including lack of 

health facilities, polluted drinking water, poor air quality, lack of beds & hospitals, lack of machines, 

vehicle pollution, and smog forming emissions. People living in cities and villages becomes severe 

victim because of high vulnerability. People are highly affected by poor environmental conditions and 

less health facilities. People are suffering from many diseases because of less health facilities. In case 

of small city, people have to travel from one city to another nearest big city in order to get proper 

medications and checkup. This study will identify the unsuitable areas where health facilities are not 

enough and environmental factors are highly alarming using GIS and urban planning methods. 

Sectoral analysis will be used to identify problems in health sector using centrality functional index 

(CFI). According to the standard of national reference manual plan, hospitals must be reachable 

within less distance within cities and villages. Accessibility analysis will also be used to check the 

service area of the hospital located in the study area. Hotspot analysis will be used to identify the 

smog affected areas. This study will help the government of Pakistan to identify the vulnerable areas 

where situation is critical and need improvements. Sheikhupura seems to be associated with the 

industrial area that has building materials, factories and chemical industries. The coefficient range of 

NO2 level shows that some area of Sheikhupura near industrial zone, is polluted in terms of air 
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quality. These findings strongly emphasize on need of regulation for power plants, strong emissions 

limits and shifting to cleaner environmental solutions. Smog also affects the environment and the 

major source of smog is crop burning and coal burning activities. Sentinel 2, modis, and Landsat 

imagery will be acquired to identify the sources of pollution in the study area including temporal 

changes. The turbidity’s level in surface water quality will be identified using remote sensing 

modelling techniques for the study area. The vulnerable and less suitable areas will be selected using 

Centrality functional index to help improve the condition of the study area.  
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Abstract 
Pakistan is one of the country who is facing the natural disaster like flood, which badly affect the 

economy of the Pakistan and creates problems to public like causalities, diseases, house damages, 

water issues etc. There is no mechanism or GIS based planning to manage the situation during the 

floods. This study is focused on the flood affected area especially in Punjab to calculate the 

assessment of flood affected areas by using WorldView-2, 8-band spectral imagery by using remote 

sensing (RS) and GIS techniques. This research is based on Kot Addu, Muzaffargarh District in 

Punjab province of Pakistan, which was catastrophically affected in flood of 2010. This Hyper-

spectral imagery has the capacity to make better decision and assessment of the focused area by using 

the extra new bands. GIS and RS techniques are used in this study to achieve the objective and 

relevant analysis and visual interpretation tool are used to identify the flood affected features. The 

current situation is estimated by using supervised classification on the basis of the training areas 

which were captured during the field survey. This technique can be used from a local or regional 

scale to a global scale. 
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Abstract 
Increased use of pesticides in agricultural areas is considered to cause hepatotoxicity in farmers. 

Present study evaluates liver enzymes concentrations such as alanine aminotransferase (ALT) and 

asparate aminotransferase (AST) with other hematological parameters in randomly selected male 

farmers who were/are directly exposed to various pesticides in District Vehari, Pakistan. For this 

purpose, 80 blood samples were collected from three groups (20 farmers each) of pesticides exposed 

farmers from main agricultural areas of district Vehari (Burewala, Vehari and Mailsi) including one 

group of non-exposed persons. ALT and AST concentrations show higher concentrations (p<0.05) 

among exposed and non-exposed groups. Various blood parameters also indicate differences after 

applying ANOVA. However, assay for cancerous cells revealed absence of micronuclei which shows 

that an absence of prevalence of pesticide related cancer. The present study concludes that pesticides 

effect liver functioning with assistance in slight variance in blood parameters. 
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Abstract 
The study highlights the influence of smoking, alcohol and drugs on human health and socio-

economic environment. Like many other countries, Pakistan is also facing this social evil of drugs 

abuse. The percentage of drug abusers is now increasing rapidly in Pakistan. This problem is not only 

threatening the life of people, but also damaging the economic and social development of the country. 

The present study provides the knowledge to government, administrators and community to curb the 

drug abuse. The current study was performed in Burewala city district Vehari, Punjab, Pakistan due to 

abundance of drug users involved in smoking, alcohol and drugs. A comprehensive questionnaire was 
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well managed and pre-tested prior to data collection. Questionnaire was disseminated among selected 

people of Burewala who were selected by purposive sampling technique. Data were analyzed through 

regression technique by using SPSS software. Moreover, blood samples of the selected subjects were 

obtained for CBC (Complete Blood Count) Test to attain more accuracy and validity about the 

experiment. Hemoglobin Count, White Blood Cells Count (WBC), Red Blood Cells Count (RBC), 

Hematocrit Value (HCT) and Platelets Count were also kept in account for completion of experiment. 

All three Hypothesis were found true by regression analysis, R square values were 53%, 33% and 

47%. In CBC Test, Smokers were found at high rate in Hemoglobin, RBC and HCT and were normal 

in WBC and Platelets Count. Alcohol users were found at high rate in WBC and were normal in 

remaining counts. Drug users were found at high rate in HCT and Platelets count and remained 

normal in the rest. Non addicted people were found in normal range in all counts. Effects of smoking, 

alcohol and drugs on human health and socio-economic environment were found ruinous in this study 

and strongly discouraged. Furthermore, government should take serious steps towards its eradication. 
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Abstract 
Groundwater is the principal source of drinking water in many countries of the world including 

Pakistan.. Excessive applications of fertilizers and manures to maximize yield of agricultural crops 

causes nitrate (NO-
3) contamination of groundwater by making its way to subsurface geological 

formations. Mainly in arid to semi-arid regions, irrigation water carries NO3
- to the groundwater 

formations. In the present study, NO3
- contamination of the groundwater was evaluated in District 

Vehari (three tehsils: Burewala, Vehari and Mailsi), as this area is very fertile and famous for 

agriculture. For this purpose, 160 groundwater samples were collected randomly in 2016 from rural 

and urban areas of Vehari. Samples were collected from different sources: hand pump, electric pump, 

tube well and turbine varying in depth for groundwater extraction. Our main concern was NO3
- 

evaluation of groundwater samples of the entire (urban and rural) district Vehari, but samples were 

also analyzed for hydrogeochemistry i.e. pH, EC, TDS, hardness, Ca2+, Mg2+, Na+, K+, Cl−, CO3
2- and 

HCO3
-.  Nitrate (NO3

-) concentration in water samples were measured by the EPA approved method 

with UV-VIS spectrophotometer using chromotropic acid. The water quality parameters were 

compared with the standard values given by WHO. The highest value (176 mg/L) of NO3
- was found 
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in Tehsil Mailsi, where 47% samples exceed threshold level due to excessive production of 

vegetables with tunnel farming under excessive fertilizer application. The samples contaminated with 

NO3
- in Burewala and Vehari were 15.6% and 9.8%, respectively. Overall, statistical analysis shows 

that groundwater of Tehsil Mailsi is significantly contaminated with NO3
- as compared with the 

groundwater of other two tehsils of District Vehari. 
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Abstract 
The present base study has been conducted to determine the water quality of Birgal Lake. There were 

five different sites selected for determination of water quality. In the base line study, 51 parameters 

were tested.  Out of 51 parameters 6 parameters were physical, 19 parameters were chemical, 3 

parameters were biological, 13 toxic elements, 6 Persistent organic Pollutants (POPS) and 4 

parameters were microbiological. All the physical and chemical parameters were found to be in 

normal range. In toxic parameters; heavy and other metals were tested, all the values were found to be 

in normal range, whereas no concentration of cyanide, selenium and silver was found at any site. 

Different kinds of POPs (Heptachlor,Hexachlor, DDT, Dieldrin, DDE and Lindane) were tested in 

water samples collected from Birgal Lake. No traces of POPs were detected in the samples from rest 

of the lakes under study. In biological parameters ammonia, BOD and COD showed normal value, 

moreover the microbiological parameters were also found to be in permissible limits. The study 

concludes that there is no sign of agricultural and domestic discharge into, and around the vicinity of 

Lake as determined by the water quality analysis. However, proper awareness can be provided to the 

local community in order to maintain the water quality of this important wetland.  
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Abstract  
Inefficient methods of nitrogen (N) fertilizer application lead to volatilization, leaching and runoff 

losses. The N losses not only increase economic burden but also pollute the environment with potent 

greenhouse gas like nitrous oxide and eutrophication with nitrate leaching. Several strategies have 

been devised to improve crop production and reduce N losses including nitrification inhibitors and 

slow/control release N fertilizers. However, these strategies couldn’t meet entire demands around the 

world. Biochar (BC) a stable carbon product obtained through pyrolysis of organic (crop) residues has 

been observed to cause interventions in soil plant N transformation. Reduced nitrate leaching 

following BC amendments has been extensively reported however the release of N captured by 

biochar particles has not been explored in detail. In the present study we aim to discern the N release 

potential of cotton stalks BC in a moderately alkaline soil. A field experiment was conducted at 

Research Farm MNS University of Agriculture Multan to evaluate the effect of different BC rates and 

methods of N application in Cotton (Gossypium hirsutum L. Cultivar. BS-15). Five treatments 

including i) control (no BC addition), ii) BC addition at 1.0 t ha-1, iii) BC at 2.5 t ha-1, iv) N loaded 

BC at 1.0 t ha-1 and v) N loaded BC at 2.5 t ha-1. Nitrogen, phosphorous and potash fertilizers were 

applied at 130, 90 and 90 kg ha-1 respectively. All fertilizers were broadcasted except N loaded on 

biochar, which was applied in root zone at the time of sowing. The experiment was laid-out in 

Randomized Complete Block Design with four replications. Results showed that application of N 

loaded BC at 2.5 t ha-1 increased plant chlorophyll content (SPAD value, 18%, 18%, 5% and 19% 

after 30, 60, 90 and 120 days of sowing respectively), plant height (2%) cotton yield (7.5%) and 

ginning out term (2.3%) compared to control where NPK fertilizers were applied with conventional 

broadcast method. We can conclude that N loaded biochar may improve nutrient availability and thus 

cotton yield due to its positive effects on soil plant nutrient transformation system under studied 

conditions. 
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Abstract 

For the low efficiency and instability of anaerobic digestion of food waste the effect of trace elements 

including iron，cobalt，nickel，selenium，molybdenum and tungsten on anaerobic digestion of 

food waste was investigated under mesophilic condition ( 37 ± 1  ) ℃ using CSTＲ reactors． The 

results showed that when hydraulic retention time was 40 d， organic loading rate was 3 g / (L·d) ，

daily methane yield of the reactor with trace elements and control reactor reached to 7. 1 L / d and 6. 

7 L / d respectively．  The methane concentration in two reactors was 62. 7% and 61. 6%，

respectively． When organic loading rate increased to 4 g / ( L·d ) ，the methane concentration of 

the control reactor decreased to 19. 5．However, it could keep stable at around 60% in the reactor 

with trace element． Moreover, p H value in the control reactor dropped to 5. 24 rapidly which 

demonstrated the failure of anaerobic digestion process, but it could perform stably at around 7. 2 in 

the reactor with trace elements. A conclusion could be easily drawn that trace elements could improve 

the methane production efficiency and stability of anaerobic digestion process of food waste under 

the investigated conditions. 
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Abstract 
Ustilaginoidins is one of major types of mycotoxins produced by Ustilaginoidea virens and is toxic to 
plants, animals and human. The pathway and involving gene cluster for ustilaginoidin biosynthesis 
have not been experimentally identified yet. In this study, an ugs gene cluster containing the 
polyketide synthase gene UvPKS1 was identified to be responsible for ustilaginoidin production via 
gene replacement and biochemical analyses. UvPKS1 was first proven to be a critical gene 
responsible for the first step of ustilaginoidin biosynthesis, since neither ustilaginoidin derivatives nor 
intermediates were produced when UvPKS1 was deleted in U. virens. It was also demonstrated that 
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ugsO replacement greatly reduced ustilaginoidin production but increased the ratios of 
dehydrogenated/hydrogenated ustilagioidin derivatives. The deletion of ugsT encoding a putative 
MFS transporter disrupted the ability to generate ustilaginoidins. The ustilaginoidin derivatives 
produced in the ΔugsJ mutant all lack C3-methyl, indicating that UgsJ is responsible for C3-
methylation. Only monomeric intermediates, such as 3-methyl-dihydro-nor-rubrofusarin, but no 
ustilaginoidin derivatives were generated in the ΔugsL mutant, indicating that UgsL is responsible for 
the dimerization of nor-rubrofusarin derivatives to produce ustilaginoidins. Together, biochemical 
analyses, with the help of bio- and chemo-informatics uncover a multiple-step enzyme-catalyzed 
pathway for ustilaginoidin biosynthesis in U. virens. 
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Abstract 
A number of stresses including salinity/sodicity, drought, high temperature, low organic matter in soil 
etc. are seriously affecting the agricultural production in various parts of the world. Moreover, the 
quality of the produce is alarmingly influenced by the presence of different pollutants in the sewage 
being applied for the irrigation purposes. Agricultural policy of different governments aims at 
improving the crops to boost the production and quality of the food stuff. Plant based remediation 
methods can certainly be helpful in reducing exposure to heavy metals through food chain. Plant 
based methods, “A Green Weapon to Fight Pollution” would also be applied for metal removal from 
contaminated sites. Due to its great potential as a viable alternative to traditional contaminated land 
remediation methods, phytoremediation is currently an exciting area of active research. Lead (Pb) is 
challenging to remediate due to its persistent toxicity, non-biodegradability, low mobilization and 
bioaccumulation in food chain. Although multiple hyperaccumulators have been reported in literature 
but the field application remains a major concern. Some encouraging results have been reported in 
our previous work1. Cultivars of scented Pelargonium spp. demonstrated an ability to accumulate 
high levels of Pb. Plants were aslo able to accumulate Cd in addition to Pb. In a follow-up study, it 
was observed that aging plants can further enhance phytoextraction ability2. Recent work on 
contrasting cultivars has helped to better understand the factors influencing Pb mobility in soil3. 
Chelating agents may enhance Pb phyto-availability and ultimately phytoextraction. Application of 
EDTA is well known but there are some environmental concerns as well. In an ongoing research 
project, application of Di-iso-propanol-amine (DIPA) has shown some interesting results. The aim of 
this study was to investigate effect of EDTA and DIPA to enhance Pb phytoavailability and uptake. 
For this purpose soil was spiked with Pb concentration (0, 500, 750, 1000 and 1500 mg kg-1) and 
amended with EDTA and DIPA at dosage level (0, 1.5, 3, 5, 7.5, 10 mmol kg-1) for plantation of 
Pelargonium hortorum. Soil samples were extracted with MgCl2, plant samples were digested with 
HNO3:HCl in (3:1) and analyzed for metal content. Biomass of Pelargonium hortorum was decreased 
with increase in concentration of Pb and chelating agents. Phytoavailability of Pb at 1500 mg kg-1 
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with EDTA 10 mmol kg-1 was 1.4-folds in comparison to DIPA at the same dosage. Pelargonium 
hortorum found to accumulate Pb in following order EDTA> DIPA> Control. EDTA and DIPA at 10 
mmol kg-1 with Pb 1000 mg kg-1 were found to uptake Pb 6-fold and 3-folds in comparison to Pb 
1000 mg kg-1 alone. Pb uptake decreased at 1500 mg kg-1 with both chelating agents. Translocation 
factor of Pelargonium hortorum was <1. Overall, 10 mmol kg-1 of EDTA and DIPA performed better 
among all dosage. Increasing concentration of cheating agents enhanced phytoavailability and uptake 
of Pb. Data from present work provide a new insight to use DIPA in phytoremediation to reclaim 
contaminated soil. However, there is need to look into possible effects of DIPA on soil 
microorganisms and toxicity assessments that are in progress. 
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Abstract 
Lead being toxic and one of mostly widely present heavy metal pollution, causes different problems 
in the environment. Various technologies have been developed for the removal of Pb from soil. 
Recently, microbe and synthetic chelate-assisted phytoextraction have also been used for the 
remediation of Pb contaminated soil. The present study focuses on the integration of synthetic 
chelates along with and biological systems for enhanced phytoextraction of Pb by Pelargonium 
hortorum. Pb resistant fungal and bacterial strains capable of Pb solubilization were selected by 
growing them individually in five different metal chelators and the growth (optical density) of each 
strain was checked using UV/Visible Spectrophotometer. Growth compatibility of selected strains 
was then checked by disc diffusion method. The finally selected bacterial and fungal combination 
along with citric acid was applied to the pilot scale setup of Pb-phytoextraction using Pelargonium 
hortorum. Three Plots (1.69m2) having different levels of Pb (T0:13, T1:1187 and T2: 2292 mg kg-1, 
respectively) were transplanted by one month old seedlings of Pelargonium hortorum,and applied by 
selected chelates combination under natural conditions for four months. Laboratory results showed 
that Aspergillus flavus & Klebsiella quasipneumoniae subsp. Similipneumoniae had significantly 
better growth in citric acid after 48 and 24 h respectively. Disc diffusion method confirmed the 
growth compatibility of these two strains. The results from plant experiment showed surprising 
results. The growth parameters of plants as well as Pb uptake by each plant grown in soil containing 
highest Pb concentration (T2: 2292 mg kg-1) was significantly higher as compared to plants inT1 
(1187 mg kg-1 Pb) and T0 (13 mg kg-1 Pb). The results suggest that integration of biological and 
chemical chelating agents can be a better solution for plant growth and performance in high Pb 
contaminated soils. 
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Abstract 

Salinity is a major problem globally particularly in arid and semi-arid regions and decrease the 
growth and yield of crops due to imbalances in nutrient uptake, osmotic potential and specific ion 
toxicity. We conducted pot experiment to investigate the effect of different levels of potassium (K) on 
growth and yield of wheat and availability of K in salt-affected soils (EC of 8 dS m-1 and SAR of 24 
mmolc kg-1) and in normal soil. Wheat (cv. Ujala 2016) was grown in the pots. There were five levels 
of K viz. 20 mg kg-1 (6.37 kg ha-1) , 24 mg kg-1 ( 7.67 kg ha-1), 32 mg kg-1 (10.29kg ha-1), 48mg kg-1 
(15.53kg ha-1), 80mg kg-1 (26.00kg ha-1) were applied to the pots using K2SO4 with recommended 
dose of Nitrogen and Phosphorus 40.4 mg kg-1 (80.8 kg ha-1) and 56.8mg kg-1 (69.44kg ha-1) using 
Urea and DAP respectively. Results showed that with increasing K level, increment in no. of tiller, 
plant height, flag leaf length, spike length, chlorophyll content, grain weight and yield were recorded 
significantly higher compared to the control. Wheat performed better with treatment 80 mg kg-1 K. 
Potassium concentration was increased in grain and straw samples with increasing rate of K. After 
harvesting the crop extractable potassium was increased as compare to original soil. 
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Abstract 
We investigated the adsorption-desorption behavior of nickel (Ni) in alkaline-calcareous soils. Two 
different textured soils were collected from the fields located at different sites. Both of these soils 
were treated with different solutions containing Ni at the rate of 0, 20, 40, 80, 120 and 160 mg kg-1. 
To achieve equilibrium, soil samples was incubated for seven days. After equilibrium is attained 
filtrate was obtained and analyzed by using Atomic Absorption Spectrophotometer. After that 
Adsorption statistics was analyzed according to Frenundlich equation Linear Form and its 
corresponding adsorption isotherm was formulated and explained. Adsorption data showed that 
amount of Ni adsorbed per unit of soil increased progressively with an increase in added Ni, but that 
increase was not linear while %age of adsorbed Ni decreased in sandy clay soil. When 20 mg L-1 Ni 
was equilibrated, 10a % Ni was absorbed but on increasing the level, adsorption increased while 
decreasing trend at 160 mg L-1 was 4% in lab experiment. Similarly in clay loam soils when 20 mg L-

1 Ni was added 8% Ni was absorbed but at 160 mg L-1 3% Ni was absorbed at rate of decreasing 
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trend. It is also concluded that sandy clay loam soil have higher adsorption capacity as compared to 
clay loam soils. 
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Abstract 
Chlorpyrifos is a broad-spectrum toxic, chlorinated organophosphate insecticide. It is widely used to 

control pests for more than 20 agricultural crops in Pakistan. Recently, its residual concentrations 

have been reported in ground and surface waters, soil and in different food stuffs in Pakistan. Even 

the trace amounts of this insecticide can cause serious disorders in humans and animals. This has 

attracted the scientist’s attention to develop strategies for its immobilization in soil in order to restrict 

its entry in food chain. Pesticide immobilization in soil through sorption on organic amendments 

decreases the availability of these harmful organic contaminants present in soil to organisms and 

restricts their transport to the receiving environment. The nano-porosity, high specific surface area, 

and the presence of humic substances make the biochar and compost as efficient sorbent material for 

hydrophobic pesticides like chlorpyrifos. In order to assess the effect of biochar and compost on the 

soil retention, dissipation and phytoavailability of chlorpyrifos, series of laboratory and pot trials were 

conducted using sandy clay loam artificially contaminated soil with chlorpyrifos. Both biochar and 

compost were tested in the laboratory towards their sorption potential and their effect on degradation 

behavior of chlorpyrifos. Both amendments significantly increased the sorption of chlorpyrifos 

compared to unamended soil.  However, degradation of chlorpyrifos showed different behavior in 

both amended soils. Compost amended soil showed accelerated chlorpyrifos degradation, while 

biochar amended soil showed less degradation of chlorpyrifos compared to unamended soil. 

Moreover, the effect of both amendments on the phytoavailability of chlorpyrifos was tested in a pot 

trial using maize as a test crop. Both compost and biochar significantly decreased the transport of 

chlorpyrifos towards maize shoots and roots compared to unamended soil. It was concluded that 

biochar and compost have strong potential to sorb chlorpyrifos in soil, hence can be implied for its 

immobilization in soil and can restrict its offsite transport. The results demonstrated that both 

amendments can effectively be used to remediate chlorpyrifos contaminated soil by reducing its 

bioavailable fraction with compost having accelerating effect on chlorpyrifos degradation. 
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Abstract 
The recent rapid conversion of natural forest ecosystems to agro-ecosystem leads to rapid 
degradation, thus threatening food security on one side as well as ecosystems and environment on 
other side. The intensive agriculture without sustainable land and water use management system 
brought deterioration to soil resources and self-sustaining biological mechanisms that continuously 
stabilize the nutrient flow within the carrying capacity of the agro-ecozones. This presentation 
reviewed the problems of degraded soils and agro-ecosystem including soil salinization, soil health, 
desertification, soil erosion and carbon turnover. The ecological benefits of restoration such degraded 
waste lands are also reviewed. These roles include; influencing microclimate of the agro-ecosystem 
through shelterbelt establishment, nutrient cycling through decayed litter decomposition, stabilizing 
soil acidity and salinization and restoring underground water level. The paper advocates resource 
management program to restore degraded lands so that the desired sustainable agriculture and agro-
ecosystem could be achieved. 
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Abstract 
Heavy metals are recognized as major threat to the agricultural land. Most of these heavy metals enter 

in soil due to anthropogenic sources including rapid urbanization, industrialization, excessive use of 

pesticides, herbicides, fertilizers, mining (smelting activities) and electronic wastes etc. The 

complexity of soil-heavy metal interaction is also increased due to inefficient sewage system, use of 

industrial water for irrigation purpose without proper treatment. Heavy metals translocation from soil 

and get accumulated in the vegetative parts of plants and humans which ultimately poses as serious 

threat to human health. A number of physical, chemical and biological techniques are being practiced 

for the remediation of contaminated soils (heavy metals) in Pakistan. However, in developing 
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countries like Pakistan, high costs of equipment, energy supply, operation and maintenance limits 

their applicability and sustainability. On the other hand, phytoremediation is a cost-effective 

technique which relies on solar energy to boost up the process with minimum technical, operational 

and maintenance cost. Finally, the disposal of contaminated plants used in phytoremediation can be 

achieved through different procedures like incineration, compacting, pyrolysis, leaching not only 

depends on type of plants but also the availability of resources. The cost-benefit analysis reveals that 

the hyperaccumulator plants provide reasonable solution for heavy metal contaminated lands with 

less cost and limitations as compared to the other techniques. 
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Abstract 
The efficiency of iron oxide nanoparticles (Fe NPs) and biochar on cadmium (Cd) uptake in rice was 

investigated in pot trial. For this, an experiment was performed under ambient environmental 

conditions in a Cd-contaminated soil with and without biochar addition (1.0% w/w) and different Fe 

NPs concentrations (0, 10, 20, 30 mg/L) were foliar sprayed at different time intervals during the 

plant growth. Results depicted that Fe NPs enhanced the shoot and roots dry weight, chlorophyll 

contents, and gas exchange attributes and this effect was further enhanced with biochar application. 

Fe NPs significantly decreased the intake of Cd in rice shoots by 31 and 42% and in rice roots by 26 

and 39% with the foliar spray of Fe NPs (30 mg/L) without and with biochar, respectively. Foliar 

spray of Fe NPs reduced the total Cd accumulation by shoots, whereas increased the total Cd 

accumulation in the roots. The co-presence of Fe NPs and Cd enhanced the Fe concentrations in 

shoots of rice by 52 and 33% and in roots of rice by 32 and 21% when 30 mg/L Fe NPs were supplied 

with and without biochar, respectively. The effects of Fe NPs were higher with biochar application 

than without biochar in all the studied parameters except Fe concentrations in rice seedlings where the 

opposite trend was observed. Thus, using Fe NPs + biochar could be a promising technique for the 

utilization of Cd-contaminated soils in the future.  
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Abstract  
Irrigation of fertile agricultural soils with industrial effluents has been gaining popularity in 

developing countries owing to water scarcity. Tannery effluent and leather meal are rich source of 

chromium (Cr) as well as organic matter in soils. A laboratory incubation study was conducted using 

chromium contaminated soils from Kasur (31.1170° N, 74.4502° E), a tannery laden industrial city in 

Pakistan, to evaluate impacts of Cr contamination on soil basil respiration (SBR), microbial biomass 

carbon (MBC), water extractable organic matter (WEOM), soil organic carbon and total soil nitrogen. 

Ten soil profiles were selected from an agricultural area of 8 hectares receiving tannery effluent for 

more than ten years. Surface soil sample (0-15 cm), in triplicate, were sampled from the selected soil 

profiles. Before incubation, soil samples were analyzed for pH, EC, particle size analysis and texture, 

total organic carbon (TOC), total nitrogen (TN) and total Cr contents using standard procedures and 

protocols. Soil were incubated in the dark at room temperature in microcosms at 60% water holding 

capacity for 60 days. Soil basil respiration was measured at regular intervals. At the end of the 

incubation period, soils were destructively analyzed for pH, EC, WEOM and MBC. Soils from the 

contaminated abandoned area differed markedly in their physico-chemical characteristics. pH1:5 of the 

soils ranged from 8.17 at profile 9 to 8.80 at profile 9 whereas ECe showed more distinct variations 

and ranged from 3.07 to 12.50 d S/m. Analysis of soil particle size revealed that soils were light to 

heavy textured in nature with clay contents ranging from 190 to 500 g/kg soil. Soil profiles 1 and 10 

had the lowest total organic carbon (12.1 g/kg soil); however, soil profile 9 had significantly higher (p 

< 0.05) TOC of 100.8 g/kg. Soil TN ranged from 0.7 to 8.5 g/kg. Soils varied significantly (p < 0.001) 

for their total Cr contents; Cr contents ranged from 0.17 g/kg for soil profile 10 to 20.68 g/kg for soil 

profile 9. Cumulative respiration was significantly (p < 0.05) higher in soil profile 9 compared to the 

other soil profiles and varied between 77.3 to 337.5 mg CO2-C/g soil over the period of 60 days. Soil 

microbial biomass carbon was noted to be the highest in the soil profile 9 (98.57 mg C/kg soil). Soil 

TOC seemed to be the important factor controlling SBR (r = 0.897; p < 0.01; n =10) in heavily Cr 

contaminated soils. However, soil TOC was correlated positively but not significantly with MBC (r = 

0.519; p < 0.124; n =10). It was noticed that soil Cr contents were not affecting soil microbial activity 

negatively since there was significant positive relationship between SBR and soil Cr contents. In 

these tannery effluent irrigated soils, higher TOC could be the result of leather meal derived organic 

matter which tend to accumulate in the surface soils. Higher levels of SBR and MBC in these highly 
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Cr contaminated soils may be result of TOC ameliorating the toxic effects of higher Cr, especially in 

heavy textured soils. 
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Abstract 
Most of the industrial activities and petroleum products are the essential part of the modern society. 
The consumption of petroleum products is considered to be than any other chemical substances, 
which could be the cause of pollution. Among environmental contaminants polycyclic aromatic 
hydrocarbons are among major sources of contamination. Soil contamination with PAHs is an 
increasing problem in many countries, including Saudi Arabia. A comprehensive survey has been 
conducted to evaluate the contamination with PAHs of Yanbu Industrial city soils in Saudi Arabia. 
Soil samples were collected from (1) Yanbu al bahr city (CA), (2) light industrial area (LIA), (3) 
heavy industrial area and were analyzed for 23 PAHs (including 16 priority compounds) by GC -
MS/MS.  A multiresidue method for the analysis of 23 persistent pollutants in soil by using TSQ 8000 
has been developed and validated using accelerated solvent extraction (ASE) and gas 
chromatography-triple quadrupole mass spectrometry. The method was applied to analyze 40 samples 
obtained from the three different location of YIC. Total PAHs recorded in YIC were city area 
∑=5599.2 ug g-1 light industrial area ∑= 3784.8 ug g-1 heavy industrial area ∑=7621.0 ug g-1. 
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Abstract 
Synthesis of Nobel metal nanoparticles, play a key role in the field of medicine. Plants contain a 
substantial number of organic constituents, like phenolic compounds and various types of glycosides 
that help in synthesis of metal nanoparticles. Synthesis of metal nanoparticles by green method is one 
of the best and environment friendly methods. The major significance of the green synthesis is lack of 
toxic by-products produced during metal nanoparticle synthesis. The nanoparticles, synthesized by 
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green method show various significant biological activities. Most of the research articles report the 
synthesized nanoparticles to be active against gram the current study; ZnO-NPs have been 
synthesized using Trianthema portulacastrum extract. The formation of ZnONPs was confirmed by 
UV/Vis spectroscopy. The small and spherical sizes of ZnONPs were conformed from high resolution 
transmission electron microscopy (HRTEM) analysis, which were highly dispersion without any 
aggregation. The crystalline structure of ZnONPs was conformed from X-ray diffraction (XRD) 
analysis. For the elemental composition EDX was used and FTIR helped to determine the type of 
organic compounds in the extract. The ZnONPs showed prominent antibacterial against Gram 
positive and Gram Negative bacteria. 
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Abstract 
The herbicide glyphosate, has been used extensively used in country like Pakistan, under the 

assumption that the side effects are minimal. However, in recent years, concerns have increased all 

over the world about the potential wide ranging direct and indirect soil health effects of the large scale 

use of glyphosate. Intensive glyphosate use has led to the selection of glyphosate-resistant weeds and 

microorganisms. This was mainly due to its systemic and non-selective action against weeds and 

microorganism, which over the years were specifically created with a resistance to glyphosate. To 

date, glyphosate is the most sprayed and most used herbicide in the world. In this study, rhizosphere 

soil was sampled and bacterial community composition was compared between glyphosate treated 

and untreated rhizospheres. Proteobacteria (particularly gammaproteobacteria) increased in relative 

abundance following glyphosate exposure, and the relative abundance of Acidobacteria decreased in 

response to glyphosate exposure. It was quantified that some members of the Acidobacteria are 

involved in biogeochemical processes, a decrease in their abundance could lead to significant changes 

in nutrient status of the rhizosphere and ultimately crop plant shows nutrient deficiency symptoms.  
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Abstract 
The lignocellulose biomass is the potential alternative feedstock, presenting a great potential for the 
synthesis of various bio-products and energy. In this regard, various lytic-enzymes being produced by 
bacteria and fungi are considered as environmental friendly and sustainable for lignocellulosic 
biomass degradation and next generation biofuel production. The present study was conducted to 
enrich and evaluate the efficiency of microbial strains for degradation of lignocellulosic biomass, 
with perspective of sustainable bioethanol production in the region. Decaying wood and adjacent soil 
samples were collected from pine forests of Lower Himalayan region (Galiyat – Abbottabad) to 
selectively enrich (on agar medium supplemented with carboxymethyl cellulose (CMC), ABTS 
(azino-bis 3-ethylbenzothiazoline-6-sulphonic acid) and corn powder (xylan as carbon source) for 
isolation of the lignocellulytic bacterial and fungal strains. For initial screening of purified microbial 
cultures, qualitative analysis was conducted by observing zone of clearance for cellulase, xylanase 
and laccase activity. Out of 86 tested microbial strains, 61 were found potential candidates for 
lignocellulose degradation. Among these, 28, 21 and 12 microbial strains were positive respectively 
for cellusae, xylanase and laccase activity. The potential lignocellulytic strains, were further evaluated 
quantitively to degrade the cellulose and xylan substrates and were analyzed via DNS (Dinitro 
Salicylic Acid) method, while lignin degrading strains were analyzed using ABTS method. On the 
basis of these quantitative analyses, 5 efficient microbial strains (i.e. 3 bacterial and 2 fungal strains) 
from each domain were selected and molecularly identified on the basis of 16S rRNA and ITS gene 
sequencing. The Himalayan strains including Ochrobactrum sp. NS2B5, Pseudomonas sp. NS2B1 and 
Xenophilus sp. TW1B4 showed highest degradation of cellulose, hemicellulose and lignin 
respectively. While, fungal strains including Penicillium chrysogenum TW1F3 and Cladosporium 
ramotenellum NS3F1 showed efficient degradation for hemicellulose and lignin respectively. The 
results revealed that the most efficient lignocellulytic microbial strains belong to the decaying wood 
and adjacent soil from Galiyat region of Lower Himalaya Pakistan. It can thus be concluded that 
strains showing efficient degradation on sole substrate, can further be used to develop consortia for 
lignocellulosic biomass degradation and for subsequent bioethanol production. Moreover, the lower 
Himalayan region can be further exploited for exploration of other novel lignocellulytic microbial 
strains.  
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Abstract 
Use of metals in industries has become common and the soil around them is being highly 
contaminated day by day. The excessive accumulation of heavy metals in soils is toxic to humans and 
other animals. Exposure of heavy metals for longer period of time is normally chronic due to food 
chain transfer. Long-term heavy metal pollution notably decreases soil basal respiration and microbial 
biomass carbon depicting decline in microbial activities. Among toxic heavy metals, chromium (Cr) 
is one of the most common metal contaminants in soil and is considered as a serious environmental 
pollutant because of its use in ore refining, steel and alloys production, metal plating, tanneries, wood 
preservation and pigmentation. It is present in two most stable oxidative states which are Cr (III) and 
Cr (IV). Among them Cr (III) is considered an essential trace element for the functioning of living 
organisms, whereas Cr (VI) is toxic and carcinogenic to humans via inhalation for long exposures, 
since it is easily soluble and mobile in soils. To overcome the detrimental effects of heavy metals, 
organic matters amendments in soil could be a better choice as crop residues have major source of 
carbon and nutrients that may help soil microorganisms to better survive in metal stress conditions. 
The present study was purposed to assess levels of biological activity in soils received high amount of 
tannery effluents over long period of time.  In following experiment wheat straw residues were added 
in chromium contaminated soil which gone through a long period of incubation. At the end of the 
study, soils were destructively analyzed for pH, EC, soil moisture content, available nitrogen, water 
extractable carbon and microbial biomass carbon, total nitrogen, total organic carbon, KCl extractable 
NH4-N and NO3-N. Promising results were obtained with the application of wheat straw residues in 
Cr contaminated soil and notable changes in physico-chemical properties of Cr contaminated soil 
were observed. 
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Abstract 
Heavy metals are released from industrial and household activities; and toxic to human and 

environmental health. Lead is one of the heavy metal that is naturally present in earth crust in traces. 

Lead concentration is increasing in environment day by day due to anthropogenic activities. Common 
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sources of environmental pollution of lead are mining, smelting, waste of lead acid batteries, coal 

burning and exhaust of vehicles etc. High concentration of lead influence plants and animals; it 

inhabits enzyme activities, membrane absorbance and structure of membrane and also inhabits seed 

germination. Keeping in view the above mentioned facts, the current study was planned to evaluate 

the effect of lead on growth of cowpea in Pb contaminated soil in the presence as well as absence of 

pressmud (PM). For this purpose, a pot experiment was conducted to evaluate the role of pressmud on 

the growth of cow pea in lead contaminated soil. Organic matter was added @ 4% and thoroughly 

mixed with soil before sowing. After that lead chloride was added in the soil @ 250, 350 and 750 mg 

kg-1. Recommended dose of NPK was also applied. Data regarding plant growth and yield was 

recorded at harvesting. Lead concentration in the plants and soil samples was determined on atomic 

absorption spectrophotometer. The results revealed that lead contamination decrease the growth and 

yield of plants in which pressmud was not applied as a source of organic matter. The results also 

showed that cowpea growth was significantly increased with application of pressmud as compared to 

contaminated control. The results revealed that lead uptake was significantly suppressed with 

application of pressmud in lead contaminated soil as compared to lead contaminated soil without 

organic matter.  
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Abstract 
Abiotic factors greatly influence the mycelial growth and sporalization of Colletotrichum falcatum. 

This study was done at Shaker ganj sugar research institute, jhang Pakistan to standardized growth 

media for Colletotrichum falcatum. It is a most dangerous pathogen of sugarcane causing red rot of 

sugarcane. For the identification and sporulation of Colletotrichum falcatum different media used. 

Present study was done to standardized growth media for maximum growth of Collectotrichum 

falcatum. Four different media were prepeared namely as potato dextrose agar (PDA), oat meal agar 

(OMA), nutrient agar media (NA) and Sabouraud’s Glucose Agar (SAB) experiment was done in the 

lab and standard temperature was kept (23OC).  Result showed that best media for Colletotrichum 

falcatum PDA (63.5%) followed by OAM (40.5%), NA (55.5%) and SAB (37.0) for mycelial growth. 
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Abstract 
Lithium (Li) exploitation for industrial and domestic use is resulting in a buildup of the element in 
various environmental components resulting in potential toxicity to living systems. Therefore, a soil 
culture experiment was conducted to evaluate the effects of increasing concentration of Li (0, 20, 40, 
60 and 80 mg kg-1 of soil) on spinach growth, Li uptake and its effects on various physiological 
attributes. The results showed that lower levels of Li in soil (20 mg Li kg-1) improve the growth of 
spinach plants, while a higher concentration of applied Li enhanced the pigment contents. Higher 
concentrations of Li in soil interfered with potassium and calcium uptake in plants. Moreover, 
increasing Li concentration resulted in higher activities of antioxidant enzymes activity in spinach 
shoots. From these results, it is concluded that spinach shoot accumulated higher concentrations of Li 
without showing any visual toxicity symptoms. Therefore, the study concluded that Li ion was mostly 
deposited in the leaves rather than in roots which may cause potential human health risk on the 
consumption of Li-contaminated plants. Therefore, cultivation of leafy vegetables in Li affected soils 
should be avoided for the human health risk assessment and quality of vegetables cultivated on Li-
polluted soils. 
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Abstract 
Heavy metal contamination is posing a serious threat to humans and environment. Lead (Pb) is also a 
heavy metal with having the long residence time in soil. It can enter into the food chain through the 
various pathways and contaminate water and food which are the most important sources of all the 
living organisms. Phragmites australis (Cav.) Trin. Ex Steud. Known a common reed, is a large grass 
grown on waste mater. This study was meant to evaluate the ability of Phragmites australis to remove 
Pb from the artificially contaminated soil. Seedlings of Phragmites australis (PA) were grown in the 
artificially contaminated soil and harvest after 60 days of sowing. Results showed that PA removed 
Pb from the contaminated soil and accumulated in its roots and shoots. Increase in concentration of 
the heavy metal Pb does not show any adverse effect on plant’s body. The treatment having a 
maximum concentration of metals also showed maximum biomass as compared to the other 
treatments which had less concentration of heavy metals. The root and shoot length was also 
maximum in the soil containing a maximum concentration of heavy metals except for the control 
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treatment which was free of any type of contamination in the soil. Results indicated that the 
Phragmites australis has the ability to remove Pb from contaminated soil to accumulate this in its 
roots and shoots. Since biomass of PA could be used in the paper industries, hence heavy metals 
accumulated in such plants would not pose a direct and acute risk to living organisms. 
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Abstract 

Nanoparticles (NPs) are being produced at a huge scale and are used as diverse commercial products 
in society (agriculture, cosmetics, energy, electronics, paint, medicine). There are different types of 
NPs made by human activities like metal NPs, carbon nanotubes (CNTs), fullerenes, metal oxides, 
Zero Valent Iron (ZVI). As we know that soil is the major key to maintain ecosystem, soil act as sink 
of many pollutants likewise soil is a vast sink of NPs too, due to frequent release of NPs in 
environment. There is a need of understanding how NPs and soil interact with each other through 
environmental implications. Very few reviews are available on NPs and their impact on soil. NPs 
have unique properties and size, due to their uniqueness they have a great impact on soil’s properties 
and soil microorganisms, which may cause harm to the microbial life of soil and can cause instability 
in soil fertility. The impact of NPs can be positive or negative too depending upon different studies 
conditions and soil type. This is an extensive review of literature focusing how Nanoparticles (NPs) 
are affecting on soil’s properties, its microbial communities, soil’s carbon and nitrogen cycle and how 
they interrupt food web. These changes in soil’s properties and structure could be the major source for 
understanding or maintaining ecosystem.  
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Abstract 
Environmental contamination by endosulfan is a serious dilemma worldwide, which causes a serious 

threat to both ecosystem and human health. However, endosulfan persistence in soil varies with soil 

properties. Therefore, this field study was to determine the residues of endosulfan in Vehari soil in 
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relation to soil physicochemical properties. Soil samples were taken from cotton growing areas of 

three tehsils of Vehari district (Vehari, Mailsi and Burewala). Soil samples were collected at three 

respective depths: 0-15, 15-30 and 30-45 cm. Samples were analyzed for EC, pH, sand, silt and clay 

percentage, and organic matter following standard procedures. All the analyses were carried out at 

COMSATS University Islamabad, Vehari campus, Pakistan. Gas chromatography-mass spectrometry 

was used to analyze the concentration of alpha (α) and beta (β) endosulfan in soil. Results showed 

that soil concentrations of α- and β-endosulfan ranged 0-42 μg/mL and 0-43.9 μg/mL respectively. 

Two endosulfan isomers exhibited variable residual level at different depth in different soils. Alpha 

endosulfan was more concentrated at upper 0-15 cm soil layer (13.2 μg/mL) whereas β-endosulfan 

was high at 15-30 cm soil depth (13.1 μg/mL). All the soils were low in organic matter (0.60%) and 

clay contents (16%) with alkaline pH (8.5). Based on the results, it is proposed that the extensive use 

of pesticides has resulted in significant pesticide residual pollution in top 0-30 cm soil of cotton 

growing fields of Vehari region, which could severely deteriorate soil ecosystem and human health. 

Our results clearly revealed that soil organic matter is the key soil component determining the 

persistence of endosulfan under sandy loam soil conditions. 
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Abstract 
Areas with intensive agriculture are highly integrated with aquatic ecosystems because of their 

dependence on water supply and/or drainage. When pesticides are applied with the prevailing 

application methods used for crop protection, however, it is inevitable that a portion of sprayed 

pesticides will reach these such untargeted edge-of-field surface waters. Since aquatic ecosystems 

contain species related to the target organisms of pesticides, unintended repercussions may occur 

when these ecosystems become contaminated. Nowadays, evaluation of the potential adverse effects 

of a pesticide stress on non-target aquatic organisms in aquatic ecosystems/environment is considered 

as a major challenge. Therefore, governmental authorities have set criteria to protect aquatic life from 

pesticidestress. The aim of present study was to describe the effects as observed in model ecossytem 

experiments with peak as well as the time-weighted average (TWA21d) concentrations using 

empirical PERPEST database which has been built by performing a review of freshwater model-
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ecosystem studies evaluating the effects of pesticides. Peak exposures of single and multiple 

application of insecicdes were derived from the publications and its corresponding TWA21d 

concentations were calculated. In order to allow comparison of studies with different insecticides, we 

expressed the exposure concentrations as toxic units (TU). TU were calculated by deviding the 

concentrations evaluated in the cosm study by the Hazard Concentration 50% (HC50). Different 

grouped endpoints were selected from each model ecosystem study and responses were assigned to 

effect class. When standardised on peak exposure concentrations in case of the insecticde 

chlopryrifos, clear effects were reported for all endpoints at exposure concentrations of 0.1 µg/L and 

higher. When expressed as TWA21d concentrations, clear responses were reported at concentrations 

of 0.05 µg /L and higher. On the basis of these comparisons between peak and TWA21d 

concentrations, we found that when applied once, direct effects became apparent at TWA21d 

exposure concentrations which were a factor of 5 lower than their corrsponding peak exposure 

concentrations. For acetylcholinesterase inhibitor insectcides, TWA21d concentrations can be used as 

good predictors for predicting long-term effects on sensitive endpoint groups in the risk assessment 

process. 
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Abstract 
Nanoparticles (NPs) are being widely used in agriculture, industrial products, soil remediation and 

wastewater treatments.  Consequently, there has been increased exposure of NPs to air, water and 

soil; the latter is the major sink of NPs. These NPs can be toxic to soil, microbes and can affect their 

functions: decomposition and nitrogen mineralization of added organic matter. The objective of 

current research was to assess the effects of Zinc oxides (ZnO) NPs on soil carbon (c) and nitrogen 

(N) dynamics after soil application of poultry manure (PM) and farmyard manure (FYM). To explore 

this objective, a laboratory experiment using small plastic jars were carried out at COMSATS 

University Islamabad, Vehari campus. Plastic jars were filled with 500 g of soil, amended with PM 

and FYM with and/or without ZnONPs. After treatments applications, plastic jars were placed in 

laboratory according to the randomized complete design with three replicates. Thereafter, carbon 

dioxide (CO2) emission were measured on day 2, 5, 7, 15, 30, 60 and 90 using alkali methods. 

Further, soil samples were collected just before and at the end of the treatment and analyzed for 

organic matter (OM), pH, EC, Mineral N, total N and total C. Results revealed that ZnONPs 

significantly reduced (P < 0.05) the CO2 emission. There existed significant interaction between 

treatments and time of exposure (P<0.05). At the end of experiment, cumulative CO2 emission were 
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45 and 55% higher from PM and FYM respectively as compared to the unfertilized control. Addition 

of ZnONPs decrease the emission from PM, FYM and soil by 39, 43, and 9% respectively. Compared 

to unfertilized control, PM increased soil mineral N content by 55% and FYM by 50%. However, soil 

applications of ZnONPs decreased soil mineral N content, irrespective to the waste type. Addition of 

ZnONPs decreased the mineral N content from PM by 26%, FYM by 32% and soil by 23%. 

Although, there was no significantly differed among PM or FYM. Consequently, N mineralization 

efficiency of PM and FYM was decreased by 24% and 35% with the addition of ZnONPs. Soil pH, 

OM and TOC were not affected by the applications of NPs but soil EC, C and N efficiency showed 

significant difference among treatments. The results showed that ZnONPs are toxic to soil microbes 

and affect their function i.e., carbon and N mineralization of applied manure thus confirming their 

toxicity to microbial associated soil functions. 
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Abstract 

Neoseiulus barkeri is generalist predacious mite reported from diversified ecological zones of the 

world. Evaluation of biological attributes of native species is needed to use them as biocontrol agents 

in different pest management programs. Pollen of ten native plants, Helianthus annuus L., Zea mays 

L., Capsicum annum L., Medicago sativa L., Ricinus communis L., Citrus reticulata L., Brassica 

campestris L., Gossypium hirsutum L., Rosa indica L. and Solanum lycopersicum L. were tested as 

food source. Artificial diets D1 (Honey, sucrose, yeast extract, egg yolk, vermiculate), D2 (D1+ 

silkworm hemolymph) and D3 (Yeast extract, dextrose, wheat germ, soya flour) were also evaluated 

as alternate diets in laboratory. Biology indicated that duration of juvenile stages of female N. barkeri 

was highest when fed on R. communis pollen while shortest on H. annuus. Development time of male 

N. barkeri was highest due to R. communis and shortest on S. lycopersicum. Highest female longevity 

(31.28 days), oviposition (1.77 eggs/♀/day), total oviposition (29.88 eggs/♀), gross (GRR=18.22) and 

net reproductive rate (RO=13.33), intrinsic (rm=0.139) and finite rate of increase (=1.149), age 

specific survival (lx) when fed with D2 while lowest for H. annuus. Mean generation and population 

doubling time were highest for R. communis and C. annum while shortest for H. annuus. The findings 

indicated R. indica, R. communis, Z. mays pollen, D2 and D3 as suitable alternate diets for mass 
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rearing of N. barkeri while H. annuus and G. hirsutum pollen as poor food sources, hence not 

recommended. 
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Abstract 
Soil salinity is one of the major constraints of arid and semi-arid regions, which significantly reduces 
the crop yield, quality and its production worldwide. Increasing salt stress is associated with enhanced 
ethylene levels leading to reduced rice yield. Hence, strategies are needed to enhance the salinity 
tolerance and nutrient availability under stress condition. Recently, plant growth promoting 
rhizhobacteria (PGPR) equipped with 1- aminocyclopropane-1-carboxylic (ACC) deaminase ability 
to alleviate salt stress and promote plant growth has been linked with the regulation of the cellular 
ethylene concentrations. Eighteen isolates were collected from rice rhizosphere sampled from salt-
affected area. Ten isolates were found salt-tolerant and only one isolate FB-14 was able to grow at 
7.5% NaCl concentration. This isolate demonstrated substantial potential for phosphate solubilization, 
IAA synthesis and ACC deaminase activity. The gene corresponding to ACC deaminase activity 
(acdS) was amplified and sequenced and the strain FB-14 was identified as Achromobacter sp. on the 
basis of its 16S rRNA gene sequence analysis. The strain FB-14 was inoculated to rice plants under 
induced salinity and it enhanced the expression of a tillering-responsive gene MOC1 in RT-PCR. The 
study concluded the Achromobacter sp. FB-14 has ability to associate with rice roots in saline 
conditions and upregulate the salinity responsive mechanisms in rice plants. 
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Abstract 
Natural energy resources are playing vital role in fulfilling the demands of growing population. 
Especially in developing countries the extraction rate of these natural resources is increasing day by 
day. In Pakistan, Coal mining is major industry which is being used for power generation. The 
problems associated with coal mining are not properly addressed and it is becoming the major 
causative agent for environmental problems in surrounding areas. The major potential source of 
contamination in coal mining are waste rocks and mine drainage which cause environmental pollution 
and acid mine drainage. This research was carried out to evaluate the potential impact of coal mine 
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drainage on soil and ground water of coal mines surrounding areas. The study area is located near 
Chakwal district, Punjab province, Pakistan. Study area is divided into two blocks A and B based on 
the difference in surface topography. Comparative study is conducted for these two blocks. Ground 
water and soil samples are analyzed to evaluate the potential impact of coal mine drainage. 13 ground 
water samples from bore wells, one Dam water sample, 11 soil samples from agricultural land, 4 coal 
mine waste rock samples and 2 coal mine water discharge samples were taken in duplicates.  
Physicochemical parameters such as pH, EC, TDS, salinity, total hardness, chlorides, nitrates, 
sulphates and heavy metals (chromium, cadmium, zinc and iron) were analyzed in ground water and 
soil samples using standard operating procedures. Ground water were compared with Pak-EPA 
Drinking water standards and soil samples were compared with FAO/WHO agricultural soil 
standards. pH, TDS, total Hardness and chlorides lied within permissible limit whereas EC, salinity, 
nitrate and sulphates showed higher concentration in both water and soil samples. Heavy metals were 
in higher concentration in water samples (Zn>Cr>Cd>Fe) whereas in soil samples all the heavy 
metals were within permissible limit except cadmium in B block (4.28 mg/kg). In comparison block 
B showed higher concentration of almost all the physicochemical parameters and heavy metals due to 
coal mining waste. The elevation and water flow direction of the area is from A block toward B block 
which ultimately accumulates in Dam water present at some distance. In dam water sample salinity, 
nitrate, sulphate and iron were found in higher concentration. Coal mine solid and effluent discharge 
showed very high concentration of all the parameters and heavy metals except chlorides and nitrate. 
In addition two statistical tools Pearson correlation and PCA were also used and their results also 
revealed strong positive correlation between these physicochemical parameters. A strong 
contamination in ground water samples were found whereas soil of surrounding area was affected 
with sulphate and cadmium in major. Coal mine solid and effluent wastes were major causative 
agents for area’s soil and water pollution. 
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Abstract 
Industrial development, urbanization and agricultural trends have boosted a series of environmental 

problems amongst which degradation of water bodies is of great concern. Various types of 

pharmaceuticals are detected which probably enter the water bodies through runoff water from 

poultry sheds, sewage and use of antibiotics in aquaculture. Sulfonamide antibiotics such as 

Sulfamethoxazole (SMX) are antibacterial agent, used in aquaculture, human and veterinary medicine 

to treat bacterial infections. Due to their extensive use these have been detected in water bodies 

worldwide and Pakistan in nanograms per liter concentrations. SMX is not acutely toxic however; 

chronic exposure affects aquatic organisms, hence the need for their removal is necessary where, 
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microbial degradation provides a viable solution. The aim of this study was to isolate and identify 

potential environmental bacteria to degrade SMX. The research was focused on the ability of bacterial 

strains isolated from water of the Rawal lake tributaries and to assess the biodegrading capacity 

towards the antibiotic sulfamethoxazole in solution under static culture condition in a controlled 

laboratory setup in two media nutrient broth (nutrient rich) and MSM (nutrient limiting) under 

different concentrations (4, 6, 8, 10 and 12 mg/L) The 16srRNA gene was amplified using universal 

primers and sequenced at the Macrogen, Inc. Seoul, Korea. Blast analysis revealed the bacterial strain 

as Aeromonas hydrophila and for strain Escherichia sp. Result indicated removal efficiency of 79.8% 

in Nutrient broth and 75.5% in MSM media at the end of 72 hours for strain Aeromonas hydrophila 

and for strain Escherichia sp removal efficiency of 83.6% in Nutrient Broth and 82.0% in MSM was 

recorded. The COD removal efficiency depicted certain differences depending on the concentration of 

SMX used. It was observed that both strains may be a potentially suitable species for bioremediation 

of a SMX contaminated environment. The isolated strain from Rawal Lake tributary used to 

biodegrade SMX and incorporated to GenBank under the accession number MK280751 and 

MK280752 which is done for the first time in particular area of research. 
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Abstract 

Cigarette butts (CBs) are found as the most common type of litter on this entire planet. The leftover or 
residue of a cigarette after it is smoked is commonly known as cigarette butt. According to an 
estimate about 5.6 trillion CBs are discarded into the environment annually. There are a number of 
hazardous heavy metals like cadmium, chromium, lead and arsenic etc. emitted from the cigarette 
smoke and butt. The aim of this study was to investigate the heavy metals’ toxicity induced by CBs 
degradation in soil. To achieve this purpose, the study was conducted at CUI, Abbottabad Campus. 
An incubation study was performed at 25±2 °C. The cigarette butts of two brands (Capstan and Gold 
leaf) were used. The treatments were as follows: Capstan (Ca), Gold leaf (Gl) and mixture of Capstan 
and Gold leaf (Ca+Gl). To investigate the chromium bio-sorption, two bacterial strains (Bacillus 
cereus and Pseudomonas japonica) were introduced along with CBs during decomposition. These 
microbial strains were introduced singly or in combination with all above cited treatments. During 
120 days decomposition, maximum (22 %) CBs mass loss was observed for Capstan in the presence 
of both microbial strains. At day 120, the order of heavy metals’ induced toxicity was Cr> Ni> Cd.  
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Maximum Cr (25 mg/kg) concentration was introduced in soil during decomposition of Capstan in 
the presence of Bacillus cereus. In the same way, maximum Cd toxicity was introduced in soil during 
decomposition of Capstan in the presence of Bacillus cereus. But Highest Ni toxicity was produced 
by Gold leaf in the presence of Pseudomonas japonica. Microbial strains showed positive results in 
Cr bio-sorption whereas no significant effect was observed on Cd and Ni bio-sorption. From this 
study, it can be concluded that metals leaching from CBs enter into soil and can even enter into 
underground water affecting aquatic environment. 
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Abstract 
Biosurfactants are surface active biomolecules that have both hydrophilic as well as hydrophobic 

characteristics that enable reduction in surface tensions and interfacial tensions between immiscible 

fluids phases. Biosurfactants can be produced through variety of plants, fungi, and microorganisms. 

This study was conducted to isolate and characterize the biosurfactant producing bacterial strains for 

their possible role in environmental remediation. In this study, four biosurfactant producing bacterial 

strains were isolated from soil contaminated with crude oil for several years. About sixty isolates 

were screened for production of biosurfactant through different qualitative (drop collapse test and 

blood hemolysis test) as well as quantitative (oil displacement test and emulsification capacity E24%) 

tests. Four bacterial strains namely Citrobacter sp. Ab-8, Pseudomonas aeruginosa strain Ab-12, 

Pseudomonas stutzeri strain Ab-29 and Pseudomonas sp. Ab-55 were selected as potential 

biosurfactant producing strains. The strain Ab-12 resulted into the maximum emulsion index (E24%) 

value of about 63.88% and the strain Ab-8 gave the maximum oil displacement activity of about 2.6 

cm respectively. Moreover, these strains were also found to have the potential for removal of reactive 

black-5 azo dye as well as the hexavalent chromium separately as well as simultaneously in the same 

medium. The strain Ab-29 was found to have maximum potential to decolorize reactive black-5 as 

well as the removal of hexavalent chromium. This present study explains the significance of 

biosurfactants producing bacteria in the remediation of environmental pollutants. 
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Abstract 
Heavy metals being the notorious species of environment are linked to anthropogenic activities. 
Phytoremediation, involving plants with short life cycle is environmentally friendly technique. With 
the increase of urban contamination ornamental plants are being considered as potential candidates. In 
this study pot-culture experiment was conducted to evaluate selected heavy metals tolerance and 
accumulation potential on Catharanthus roseus L. with different modification in the soil i.e., bacterial 
endophyte (Bacillus cereus) and organic amendments (moss and compost). After respective 
modification, plants were watered by synthetic wastewater for 5 weeks. Results indicate improved 
uptake of Cd (230 mg kg-1), Cu (229 mg kg-1) and Cr (458 mg kg-1) by C. roseus with B. cereus. 
Conversely, the addition of organic amendments enhanced biomass as compared to controls viz. 441, 
471 and 763% by moss, compost, and moss+compost+inoculum treatments, respectively, while 
reduced plant metal content as compared to control. Microbial aided 
phytoremediation/phytoextraction could be a potential method for removal of Cd, Cr and Cu and 
organic amendments can improve the plants growth significantly in the presence of heavy metals. 
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Abstract 
Availability of lead (Pb) in soil is a major factor controlling the phytoremediation efficiency of plants. 
This study was focused on investigating the plant induced changes in rhizosphere and corresponding 
effect on bioavailable fraction of Pb and accumulation in different plant parts. For rhizosphere study 
special cropping device was designed locally. Two Pb accumulator plants M. criniflorum and P. 
hortorum were grown in soil at different soil Pb concentrations (500, 1000, 1500 and 2000 mg kg-1) 
for a period of three weeks. Results indicated higher ability of soil adjustment for Pb uptake by P. 
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hortorum. Soil pH was (p<0.05) decreased (ΔpH = -0.22 pH) and dissolved organic carbon (DOC) 
content was significantly improved (by 1.7 –fold) in soil cultivated with P. hortorum. Bioavailable 
fraction was 2 –fold higher in rhizosphere of P. hortorum than M. criniflorum at same soil Pb 
concentration (2000 mg kg-1). Maximum Pb concentration in root and shoot of Mesembryanthemum 
was 755±99 and 207±12 and for P. hortorum was 1281±77 and 275±7 mg Pb kg-1 DW. P. hortorum 
uptake 2-3 times more Pb per plant compared to M. criniflorum.  
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Abstract 

Soil amendments (organic and inorganic) have been widely used to improve the bioavailability of 

lead (Pb) and cadmium (Cd) in soil, which may affect the soil microorganisms by enhancing the 

solubility of heavy metals. The aim of this study was to investigate the impacts of organic and 

inorganic amendments on the soil microbial biomass (Cmic), dehydrogenase activity (DHA), and 

microbial colonies (CFU) in Pb and Cd spiked soils. For this purpose, soil was spiked with Pb and Cd 

i.e. 1000 (Pb1000), 1500 (Pb1500), 100 (Cd100), 150 (Cd150) mg kg-1 respectively. Incubation experiments 

were carried out and different levels of amendments i.e. EDTA (0, 4, mmol kg-1), ammonium nitrate 

(0, 10 mmol kg-1), compost (0, 10%), citric acid (0, 10 mmol kg-1) and titanium dioxide nanoparticle 

(TNPs 0, 100 mg kg-1) were applied. Results showed that the Cmic, DHA were reduced by 66%, 47%, 

in Pb1500 and 54%, 35% in Cd150, respectively as compared to control. Upon application of 

organic/inorganic amendments in control soil, compost showed maximum value of Cmic and DHA 

followed by TNPs, citric acid, ammonium nitrate and EDTA. The combined application of Pb, Cd 

and different amendments showed decrease in all microbial activities. Among all organic/inorganic 

amendments, EDTA alone and in combination with Pb and Cd showed maximum toxicity towards 

soil microorganisms.  
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Abstract 
Antibiotic resistance is a global health issue and is even more daunting in developing countries. In 

present study, antibiotic resistance genes (ARGs) in clinical and environmental bacteria were 

investigated to understand the resistance mechanism. There is paucity of evidence about spread of 

ARGs in environmental bacteria in Pakistan. Therefore, the aim of study was to assess bacterial 

strains for the prevalence of ARGs encoding resistance against the most frequently used classes of 

antibiotics in Pakistan (penicillins & fluoroquinolones). The production of class A (ESBL), B (MBL) 

and C (AmpC) beta-lactamases was confirmed in 60 bacterial strains. Further, PCR protocol was 

optimized for detection of two ARGs, blaTEM and QnrS. Results indicated that 8.3 %, 5% and 6.6% 

strains were ESBL, MBL and AmpC producers, respectively. The PCR protocol, optimized in this 

study, was able to detect blaTEM-1 in Aeromonas taiwanensis and Escherichia coli, and QnrS2 gene 

in Aeromonas sanarelii.  
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Abstract 
Isoproturon [3-(4-isopropylphenyl)-1,1-dimethylurea (IPU)], one of the phenylurea herbicides, is 
extensively used across the globe in agricultural fields to overcome the pre- and post-emergence of 
broad leaf weeds in cereal cultures. Intensive use of IPU is becoming a source of ground and surface 
water contamination. Several problems including cancer, endocrine disruption and inhibition of 
growth in humans, animals and plants are related to IPU toxicity. Keeping in view of the 
environmental concerns associated with IPU, there is a need to develop the strategies for removal of 
IPU from our environment. In this regard, the present study was conducted to isolate the bacterial 
strain having the capability for biodegradation of this herbicide through enrichment culturing using 
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IPU as a sole source of C and N. In this study, a bacterial strain designated as Sphingobium sp. S29 
was found to have the potential for biodegradation of isoproturon. The strain S29 had the potential to 
degrade known metabolites of IPU including monodemthyl-isoproturon, didemtheyl-isoproturon and 
4-isopropyl aniline as well as other structurally related phenylurea herbicides including diuron and 
chlorotuluron. The biodegradation of IPU by this strain was optimal under shaking at 30˚C and at 8.0 
pH. The bioaugmentation study of the isolated bacterial strain carried out in soil microcosms revealed 
that this strain has a good potential for biodegradation of isoproturon in the soil in the presence of 
24% moisture content and at 30 ˚C. Based on the findings of this study, it might be concluded that the 
strain Sphingobium sp. S29 can serve as a potential candidate for devising the strategies for 
bioremediation of the soils contaminated with isoproturon.  
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Abstract 
Synthetic Pyrethroids are now extensively used for the improvement of crop production and quality in 

Pakistan. Along with the advantages, pyrethroids are also regarded as potentially harmful pollutants 

and pose a serious threat to organisms and environment. The present study is designed to evaluate the 

efficiency of different bacterial strains isolated from soil samples to degrade the pesticide Lambda 

Cyhalothrin (LC), a known synthetic pyrethroid. The sampling area was selected as Rawal Lake and 

soil samples were collected from alongside streams namely Nurpur, Ratahutar, Jinnah, Shahdara 

streams and Korang River that ultimately flow into the Rawal Lake. LC degrading bacterial strains 

were isolated from samples and were taxonomically characterized on the basis of their morphology, 

gram staining, biochemical tests and phylogenetic similarity index of 16S rRNA gene sequence. The 

strains were acclimatized by inoculating them into MSM (minimal salt medium) and Nutrient broth 

(NB) containing initial concentration of Lambda cyhalothrin (100 mg/L) as a sole source of carbon 

and energy. Optical cell density was also monitored with the help of UV-visible spectrophotometer at 

600nm. On the basis of screening, the strains selected and identified were Bacillus aryabhattai and 

Bacillus circulans. Batch experiments were performed for degradation studies and percentage 

removal of Lambda cyhalothrin was determined through Chemical Oxygen Demand (COD). The 

strain, Bacillus aryabhattai showed removal efficiency of 41% in NB at 100mg/L and 55% in MSM 

at 200mg/L after 72 hours of incubation. Whereas, the strain Bacillus circulans has proved to be 

proficient bacteria by producing auspicious results in both NB and MSM media with the removal 

efficiency of 72% in NB and 83% in MSM at concentration of 300mg/L of Lambda cyhalothrin after 

72 hours. Thus, Bacillus circulans can tolerate lambda cyhalothrin more effectively at higher 
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concentrations as compared to Bacillus aryabhattai and can play vital role in bioremediation of 

environmental contamination of pyrethroids 
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Abstract 
Soil presents a key role in maintaining global carbon balance and is crucial for climate change. 
Due to important tie-ins among C, N, and P cycling alongside anthropogenic increase in N and P 
availability in soil, it is very critical to study soil carbon dynamics in response to N and P 
addition. Therefore, we designed an incubation study of 23 days. It included seven treatments, 
only N (90Kg. ha−1) as (NH4)2SO4, only P (60Kg.ha−1) as Ca(H2PO4)2, Only litter (L) (1 g C kg-1 
soil) and in combination; N+L, N+P, P+L and N+P+L. Un-amended soil was used as control. Our 
results showed enhanced respiration rate in all litter amended treatments but the relationship was 
negative in treatments with N, and P alone. Respiration trends across the treatments werefurther 
confirmed by corresponding trends in dehydrogenase (DHA) &β-glucosidase (BGA) activities. 
Low Urease activity (UA) in all N amended and high UA in N deficient treatments (P and L) 
supports existence of N-mining theory. Same (P-mining) was true for P deficient treatments. Rise 
in respiration rate and qCO2 in NP treatment then N and P alone suggest that addition of P 
alleviated the negative effect of N and vice versa. 
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Abstract 
Irrespective of the geographical boundaries, environmental sustainability is the most sturdy challenge. 
Waste recycling into useful inputs is highly imperative for environmental management. Organic 
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residues/ashes like rice husk ash (RHA), coal fly ash (CFA) and sugar cane bagasse ash (SBA) are 
being generated abundantly around the globe. Owing to unique chemical properties, high mineral 
contents and silicon (Si) enrichment (up to 90% SiO2), these materials have gained their utilization as 
soil Si-amendment in agriculture. The suitability of these ashes as soil Si-amendment direly needed to 
be explored. Therefore, a chemical investigation was carried out. The RHA was prepared through 
combustion of rice husk, CFA was collected from brick-kiln industry and SBA was collected from 
private sugar mill. After chemical analysis, a co-relation analysis was also conducted among chemical 
characteristics (pH and EC), total mineral contents, total Si contents (TSi) and soluble Si contents 
(SSi). Our findings demonstrated that lowest EC and pH was observed as 2.20±0.02 dS m-1 and 
6.64±0.02 in RHA. As compared to 1.29% C present in CFA, the RHA and SBA had 14.14 and 
18.52% C respectively. The macro-elements (N, P, K, Ca, Mg and Na) were found highest in CFA 
while Fe, Zn and Mn were concentrated in SBA. The TSi and SSi contents ranged between 
49.53±1.45 to 53.60±1.22% SiO2 and 23.58±0.25 to 28.70±1.10 % SiO2 in all three amendments. The 
path analysis highlighted that the EC and pH were directly related (r=0.97*). Both, EC and pH were 
significantly associated with TSi and SSi in inverse relationship (r > -0.815*). Interestingly, TSi was 
significantly correlated to SSi (r=0.824). The C was negatively correlated with mineral elements but 
positively linked to TSi and SSi showing the C has close integration with Si and combustion resulted 
in condensation of Si. This study concluded that all three amendments were suitable for soil 
application as heavy metals were also under the permissible limits. 
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Abstract 
Arsenic (As) is an ubiquitous toxin originating in the environment through anthropogenic activities 

and natural processes. The fate of As in soil is influenced by biotransformation process and soil 

properties. The objectives of the present study were to determine the level of As and its species from 

different paddy soils sites of Punjab and Sindh province Pakistan; to understand the abundance of As 

metabolism genes and the relationship among soils physicochemical properties, As contents and 

genes abundance. Results revealed that significant levels of As and metabolism genes in different 

sites of Punjab and Sindh Province, Pakistan. The level of total arsenic (As) in paddy soils varied 

from 6-80μg/kg, but relatively little mono-As, di-As and Tri-As. Higher level of arsM genes were 
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recorded 1.5×104 (copy no./g) as compared to other genes, suggesting arsM genes role in As 

biotransformation. Redundancy analysis (RDA) results revealed high correlation of aioA gene with 

Tri-As and OM, arrA gene with As and DMA. The results suggested that methylated As species in 

soil occur due to microorganisms, and As methylation in soil was influenced strongly by the soil 

physicochemical conditions and As. The results can be used for effective management of As 

contaminated soils in Pakistan. 
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Abstract 
Okra looks like lady finger locally known as Bhindi is a vegetable plant. Salinity is a major constraint 

which affects the productivity and quality of Okra. Salt tolerant plant growth promoting rhizobacteria 

(PGPR) present in soil, colonize with roots of plants and help the plants to withstand under saline 

conditions. Inoculation of the rhizobacteria faces a problem in application to soil as well as in survival 

and multiplication of the bacteria in soil. Carrier materials provide support in growth and survival of 

rhizobacteria as well as create ease in application of rhizobacteria to soil. The present pot study was 

performed to evaluate the efficacy of different carrier materials (coconut powder, charcoal and bio 

gas residue) for application of PGPR strain in improving productivity and quality of okra in three 

different soils S1 (EC 1.0 dS m-1), S2 (EC 3.0 dS m-1) and S3 (EC 5.0 dS m-1) at COMSATS 

University Islamabad, Vehari campus, Pakistan. For this purpose, bacterial culture was inoculated to 

sterilized carrier materials and population of inoculated bacteria was estimated using serial dilution 

plate count method at each 15 days interval. After 30 days of inoculation to carrier materials, seeds of 

Okra were inoculated with this mixture (carrier and bacterial culture). Inoculated and non-inoculated 

(control) seeds were sown in pots containing S1, S2 and S3 separately following complete 

randomized design (CRD) in factorial arrangement with three replications. Analysis of data indicated 

that crop biomass, number of pods per plant, pods diameter, pods length, pod dry weight, root dry 

weight was significantly higher in plants grown in normal soils as compared to that of salt affected 

soil. Among the carrier materials, BGR gave better results along with PGPR strain and increased the 

values of crop biomass, number of pods per plant, pods diameter, pods length, pod dry weight, root 

dry weigh over the all other treatments in S1 and S2. While in S3 soil, coconut powder along with 

PGPR strain performed well. 
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Abstract 
Antioxidants are important in the diet as these are rich in unsaturated fatty acids, which are easily 
oxidized. Consumers prefer natural antioxidants to synthetic antioxidants, mainly for many reasons. 
The common daily diet contains about 1 g natural antioxidants even if no natural antioxidants have 
been added for lipid stabilization. Their main sources of agricultural by-products are cereals, fruits, 
vegetables, and beverages. Only a part of the natural antioxidants is absorbed and used as free‐radical 
scavengers in vivo. Natural antioxidants should be added to food in larger amounts in comparison 
with synthetic antioxidants as they are less active, but the actual activity depends very much on 
certain conditions and food. So it is very important to maximize the value addition of indigenous food 
by-products as a good source of natural antioxidant and replace high‐polyenoic oils in the diet with 
high‐oleic oils, and to use alternative methods of food protection against autoxidation. 
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Abstract 

Globally, more than half of the population lives in (peri) urban areas and this trend is increasing. 

However, most agricultural production is far from cities. To overcome this geographical and social 

disconnect between producers and consumers, many (peri) urban agriculture projects of various types 

are developing to promote sustainable diets. Aquaponics is a simple agricultural production system 

thanks to aquaculture-hydroponics coupling and water recirculation, which meets several criteria for 

sustainable production of local animal protein and low chemical residue content, reducing therefore 

(eco) toxicity. Aquaponics is based on the optimized symbiosis between aquaculture (aquatic species, 

producers of organic waste rich in nutrients for plants) and market gardening above ground in 

hydroponics (which plays the role of purification plant: the plants use the materials organic for their 

development and return filtered water to aquaculture ponds). Under the prism of sustainable food, 

with circular economy and local food production, this feedback presents and discusses the scientific, 

economic, societal and pedagogical elements for the creation of an urban aquaponic farm in 
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Occitania : the "Aquacosy" project. 
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Abstract 
Starches are widely used in different types of food products to improve their functional, physical and 
technological properties. Native starches have limitations like limited shear stress resistance during 
prolonged mixing, syneresis, thermal decomposition and more retrogradation. The native starches are 
therefore modified by physical, chemical, enzymatic or other means to improve their properties. The 
chemical and enzymatic modifications are considered to have toxic effects. Due to market demand of 
economical, safe and natural food ingredients, different type of hydrocolloid gums are used to modify 
the pasting, thermal and functional properties of native starches. In the present study, natural gum 
extracted from Cordia myxa (commonly known as Lasura) was used to modify the corn starch. Corn 
starch was replaced with Cordia gum at 3, 6, 9 and 12%. The pasting, thermal, rheological and 
textural properties of starch blends were studied. Significant increase in the peak viscosity, final 
viscosity and setback viscosity was observed in the presence of Cordia gum.  Thermal properties 
(heat capacity, onset temperature and peak temperature) were also affected.  Hardness and chewiness 
of starch gels increased due to the presence of different gum concentration. Presence of gums helped 
to reduce the syneresis from starch gels during two freeze thaw cycles. All the gels represented the 
non-Newtonian flow behavior and the Pseudo plasticity (n<1) of the gels was increased as function of 
gum concentrations. 
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Abstract 
Biofilms composed by foodborne pathogenic bacteria in food environment pose a significant threat to 

food safety. Biofilm is a community of microbes embedded in an organic polymer matrix, adhering to 

a surface. The matrix of the biofilm consists of water (98-99%) and extracellular polymeric 

substances (EPS) (polysaccharides and glycoproteins). Foodborne biofilm producers belong to the 
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genera Pseudomonas, Listeria, Enterobacter, Flavobacterium, Alcaligenes, 

Staphylococcus and Bacillus. Biofilms are ubiquitous in natural environment are extremely 

heterogeneous in structure and chemical composition. Biofilms are highly resistant to antibacterial 

agents particularly UV radiations, disinfectants, heat and bacteriophages. In food industries biofilm 

adhere to inert surfaces due to van der waals, electrostatic, hydrophobic interactions and steric forces 

causing serious public health risks. The attachment of the bacteria to the food product or the product 

contact surfaces leads to mechanical blockages, impedance of heat transfer processes, increase the 

corrosion rate of surfaces, hygienic problems and economic losses due to food spoilage. Biofilm 

production in food premises can be prevented by implementing combination treatments of 

conventional and emergent control strategies. 
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Abstract 
Due to changes in lifestyle, increase in purchasing power, pleasure travel and less family and home 

oriented activities, it is sometimes cumbersome to cook at home. In this scenario, the only option 

remains is to go for ready to eat food from market, either fast food or any bakery item. Resultantly, 

demand for minimally processed ready to eat food products is increasing day by day. A lot of branded 

as well as local establishments are working to provide minimally processed food items, which on one 

hand provide ease to the consumer while on the other hand poses a serious risk of transmitting food 

pathogens. Bakery products, like many other perishables are subjected to contamination 

by pathogenic microorganisms due to poor handling practices, especially bacteria and results in food 

borne illness. The basic purpose of the designed study was to determine the bacteriological status of 

most commonly consumed bakery items including sandwich, pastry and pizza being sold in various 

bakeries of Faisalabad. Moreover, possible sources of contamination were determined by spot check 

observation. This study concluded that the sandwich, pastry and pizza collected from different 

bakeries of Faisalabad had been found to be contaminated by pathogenic micro flora. Escherichia coli 

was found slightly higher in case of branded bakeries whereas Staphylococcus aureus was found 

higher in case of local bakeries. Results of spot check observation showed that the overall hygienic 

environment of branded bakeries is more satisfactory. Therefore, the study provided the true picture 

of microbiological quality of commonly consumed bakery products sold in various bakeries of 

Faisalabad and highlighted the need for developing and implementing food safety training and 

educational program. 

 



 
ESCON, 2019: INTERNATIONAL CONFERENCE ON ENVIRONMENTAL 

TOXICOLOGY AND HEALTH, FEB, 25-27, 2019  
www.escon.com.pk 

 

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

 186 
 

ESCON/Int./2019/237 
 

Exposure of environmental pollutants and metal toxicity in populations with nutritional 

deficiencies 
Asna Zahid*1, Tahir Zahoor1, Anam Latif1, Nehdia Azhar1, Samreen Ahsan1, Muhammad Farhan 

Jahangir Chughtai2, Adnan Khaliq2 

1National Institute of Food Science and Technology, Faculty of Food, Nutrition and Home Sciences, University 

of Agriculture, Faisalabad 
2Department of Food Science and Technology, Faculty of Natural Sciences, Khwaja Fareed University of 

Engineering and Information Technology, Rahim Yar Khan 
*Corresponding author: asna.zahid52@gmail.com  

 

Abstract 
Exposure to hazardous environmental pollutants is increasing globally. Such exposures adversely 

affect the quality of life of a large numbers of people. Recent evidence suggests positive relation 

between nutritional status of the individuals and accumulation of toxic environmental pollutants in the 

body. Most common environmental pollutants that accumulate in body up to toxic levels in states of 

nutritional deficiencies are lead and cadmium. Investigations suggest interaction of these pollutants 

and micronutrients at levels of brush-border absorption, absorption by enterocytes, blood brain 

barrier, hormones and neurotransmitters. Moreover, common divalent metal transporters are shared 

by iron and lead making it evident that iron deficiency leads to increased lead absorption. Similarly, 

cadmium moves in blood stream via calcium and iron transporters. Thus deficiencies of these 

micronutrients make a person vulnerable to cadmium and lead toxicity leading to renal and cognitive 

dysfunction. 
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Abstract 
Production of Genetically modified (GM) crops started the 1990s.  Currently 10 genetically modified 

crops are grown on 190 million hectares in at least 27 countries around the world.  As the 

development and growth of these crops were becoming popular these became a hot subject of 

criticism among agriculturists, health scientists, economists, sociologists, environmentalists and many 

other concerned, like consumer organizations and policy makers. One wonders why this subject 

gained the status of public debate, and to say the least, became controversial. Those in favor believe 

that these crops resulted in less cost of production of food, increased crop yields, and helped produce 
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insects resistant and more stress tolerant crops. Additionally the produce is nutritionally better and has 

longer shelf life. On the other hand, a large number of people are against the GMOs. They argue that 

insects have developed resistance to, at least, some of these crops. Pollen from genetically engineered 

crops are harmful to non-target organisms. Pollen of these crops are known to cause mortality of 

Monarch butterfly and honeybee. Genes responsible for herbicide resistance can “jump” to other 

plants to create “Super Weeds”. These crops promote monoculture and thus, results in loss of 

biodiversity. In human being GM foods are responsible for resistance to certain antibiotics and also 

cause allergies. The opinion vary widely among the groups, geographical areas and individuals. The 

more the awareness among people the more the criticism these foods face. However, where scarcity 

of food and malnutrition are major concerns for the population the benefits overweigh the potential or 

actual risks of GM crops. Unfortunately many who are engaged in the debate use the information 

selectively. Despite the present controversy and continuous criticism on these foods some important 

points are to be considered. Genetic Engineering cannot be out-rightly rejected or ignored due to 

latest advances in Biotechnology to result in better and more crop production. Secondly, considering 

the importance of required food and nutrition for the majority of the world’s population, policies 

about GM crops must be based on sound, scientific and fair debate by the policy makers. 
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Abstract 
In present work, sunset yellow (SSY), a food coloring compound was evaluated regarding its possible 

noxious health effects in experimental rats; while, the potential of melon seed oil (MSO) was also 

assessed to alleviate the harmful health effects of SSY. For the purpose, different doses of sunset 

yellow alone and along with MSO were administered to experimental animals for a period of 60 days 

and various hematological and serological parameters of experimental animals were analyzed at 20, 

40 and 60 days of trial. The results showed significant decrease in the concentration of RBCs, 

hemoglobin, hematocrit, cholesterol, triglycerides, LDL, HDL, serum albumin and total protein under 

the effect of different doses of SSY. While, momentous elevations were noted in the concentration of 

WBCs, AST, ALT, bilirubin, urea, creatinine, LDH, CPK, CKMB and MDA that suggest harmful 

effects of sunset yellow on experimental animals. However, administration of MSO reduced the 
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abnormal variations in different hematological and serological parameters of experimental animals 

that advocates for detoxifying and health promoting effects of MSO.   
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Abstract 
Buck wheat is good substitute for healthy choices of food for all people. It fulfills the dietary 
requirements of people due to its high nutritional value. Various underutilized pseudo-cereals such as 
buckwheat is grown in the mountains of Gilgit-Baltistan are well known for their tremendous health 
benefits. Buck wheat is considered as functional food due to high content of anti-oxidant and poly 
phenolic profile. It is also a best source of macro and micro nutrients. The current study was 
conducted on functional, nutritional, and sensory properties of buck wheat cookies. Cookies were 
prepared by mixing of buck wheat flour at different concentrations (To 0%, T1 25%. T2 50%, T3 75% 
and T4 100% buck wheat flour) concentration of buck wheat flour with cookie flour. The results 
showed that the nutritional value increased with increasing the ratio of buck wheat flour. As the 
proportion of buckwheat flour was increased its functional properties also increased. DPPH and total 
polyphenol have found to enhance in the treatments with higher level of buck wheat used in the 
cookies. Highest value of crude proteins, fiber and fat was observed in the T4 which was made with 
100 buck wheat flour. Remarkable amount of ash contents were present in the buckwheat cookies. 
The results of sensory evaluation of the cookies showed that the treatment (T3) with the 75% buck 
wheat in the cookie showed maximum scores for the taste and overall acceptability so the cookies can 
be made with this treatments for tremendous health effects and best sensory and functional properties. 
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Abstract 
To evaluate the hepatic and renal protective potential of coriander seeds and leaves using animal feed 
model. Coriander seeds- and leaves-based sauces were administrated to normal (Study I) and carbon 
tetrachloride (2 mL/kg B.W.)-induced hepatotoxic rabbits (Study II). Hepatic and renal biomarkers 
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like aspartate aminotransferase, alanine aminotransferase, alkaline phosphatase, superoxide dismutase 
and catalase were measured. Coriander leaves-based sauce exerted more decline (P<0.05) in serum 
aspartate aminotransferase, alanine aminotransferase and alkaline phosphatase levels in the study II as 
18.32%, 19.91% and 21.24%, respectively. While, hepatic superoxide dismutase and catalase levels 
were raised significantly (P<0.05) in both studies. Renal parameters also depicted positive impact by 
the provision of developed sauces. Coriander seeds and leaves based sauces are effective in 
alleviating the hepato/renal toxicity. The hepatoprotective effect of coriander leaves is more 
pronounced as compared to coriander seeds. 
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Abstract 

The indiscriminate use of pesticide for productivity enhancement leaves behind toxic residues on food 

crops. These pesticide upon consumption exert deleterious effect on human health and their dietary 

intake can lead to different diseases such as kidney damage and neurological disorders, 

cardiovascular diseases, circulatory and reproductive problems. The recent study was designed to 

assess the effects of household processing treatments such as acidic solutions (acidic acid and citric 

acid), alkaline solutions (sodium chloride and sodium carbonate) and biological solutions (radish, 

ginger, garlic and lemon extracts) were evaluated for their efficiency for removal of pesticides in 

spinach by gas chromatography electron capture detector (GC-ECD). The result showed that pesticide 

residues decreased sharply when the spinach was exposed to washing treatments. Results revealed 

that the highest reduction of deltamethrin, cypermethrin, Chlorpyrifos and endosulfan with 10% 

acetic acid was (79.68±0.81%), (89.99±0.12%), (94.21±0.02%) and (70.32±0.25%), respectively 

among the tested washing solutions. Washing with acidic solutions was demonstrated to be more 

effective than alkaline and biological extracts in the eliminations of pesticide residues. The average 

reduction by different washing solutions ranged from 10.21 to 79.68%, 22.60 to 89.48%, 22.95 to 94-

21% and 11.24-70.32% for elimination of deltamethrin, cypermethrin, Chlorpyrifos and endosulfan, 

respectively. 
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Abstract 

Vitamin C is an essential human nutrient and must be ingested for survival. Vitamin C is an electron 

donor and water soluble antioxidant. It plays a key role in regulation, development, maintenance and 

functions of different body cells and lowers the risk of different diseases. Oxidation of protein, lipid 

and DNA quantified through several end products like carbonyls and hydro-peroxides. This review 

emphasis the importance of vitamin C as its role involved in formation and development of bones, 

cartilages and non-skeletal tissue through influencing proline and promoting gene expression in 

chondrocytes differentiation. Vitamin C plays an essential role for the structural and functional 

integrity of androgen dependent reproductive organs and prevent male infertility. It is also used as a 

therapeutic agent in many diseases such as scurvy, common cold and diabetes. Vitamin C act as 

immunity booster in the body and reduces the severity of diseases.  It reduces oxidative stress in 

hyperglycemia thus decrease the risk of diabetes. With an understanding of mechanism involved in 

prevention and cure of different diseases and precise knowledge about action of vitamin C against 

these diseases, it is possible to modify the existing therapies and also to invent novel techniques 

against different diseases. 
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Abstract 

Nanotechnology is supposed to constantly affect the cuisine and cuisine-associated industries and 

enhancement in different fields as distinct as formulation, covering and bioavailability of food 

products and beverage constituents. Many researcher’s declarations have recognized that the nano-
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materials have toxicological profile subsequent to oral consumption with food. These proclamations 

have been estimated concerning to complete trait operation as a two-stage process that resolute 

authenticity of the search design and the range of nano-material portrait within every study. Amid 

different researches a huge number of vivo research studies, twenty practiced hamsters & rodents, 

fifteen were missing in few crucial constituent of research pattern, no one was farther than ninety 

days endurance, & just 7 declared greater than 5 physicochemical parametric through the nano-

material have been estimated. Of the 9 in oral research estimated, 7  concerned with cytotoxicity, 2 

estimated geno-toxicity, just 5 accounted greater than 5 physicochemical parametric through the 

nano-material have been estimated, & no one consult the ability  resistance with the nano-material 

through the observational test that have been occupied. The outcomes through this valuation show 

how there is presently inadequate trustworthy information to permit judgment of the security of in 

vivo vulnerability to food-relevant nano-materials. Important investment supposed to be created to 

develop research of adequate attribute & time period & that account complete nano-material appraisal 

in such a way outcomes can be supposed authentic & substantial. Inadequacy in doing this will 

proceeds in the defense of the issuance of researches which are imperfect for usage in danger 

characterization. 
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Abstract 
Aluminium is a global component that has been found in almost all type of food produce. The origin 

of aluminum are mainly Maize, cheddar, sodium chloride shrubs, seasoning, tea & faucet water. 

Domestically aluminum made ware is a main origin of the constituent. Aluminum can lead to 

disorderness in human beings, particularly inhibit several metabolic procedures specifically turnover 

of Ca, P& Fe. Salts of aluminum may combine to DNA (deoxyribonucleic acid), RNA (ribonucleic 

acid), retard corresponding enzymes like phosphorylates hexose, acidulous & neutralizing 

phosphatases, PDE & phosphooxydase. Aluminum salts are particularly injurious to nervous system, 

(HSCs) systems & to osteology. Aluminum can be acquired to living organisms along food products 

like drinking water, makeup, from Al ware & containers. Toxicity is occurring from alternative of 

magnesium and iron particles causing in distraction in intracellular waves, excretory functions & cell 

like production. Neurolysin activity of aluminum perhaps proceed from alternative of magnesium 

particles in ATP (Adenosine Tri-Phosphate), what remarkably impact the function of whole ATP 

(Adenosine Tri-Phosphate) working-enzymes. Some present researches proving that aluminium salts 

are causing Alzheimer disorder. Toxicity of aluminium to osteology outcomes in decrease hindrance 

consequently susceptibility to breaking & obtained from lessen collagen formation & decreasing 
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mineralization. Little (EPO) erythropoietin manufacturing, Restraint of HEMS (hem-synthesing) 

enzymes & combining of aluminium to transferrin, causing anemia. Cancer causing effects of 

aluminium have not been proved except higher level of aluminum have been proved in several 

neoplastic units. In results, we must have to introduce prophylactic survey effecting in less aluminum 

taking in especially evade usage of aluminum made ware NAD (nicotinamide adenine dinucleotide) 

governing food for aluminum content. 
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Abstract 

An extensive kitchen gardening project funded by EFS, UAF is running at UAF Sub-campus 

Burewala since February, 2016. Project aims to promote kitchen gardening in urban and rural areas of 

Burewala. Comprehensive lectures about health eating and importance of kitchen gardening has been 

delivered to the farmers along with printed booklets (in Urdu language). During October, 2016, a 

seminar was organized at UAF Sub-campus Burewala where invited participants (almost 400) were 

not only provided with vegetable seeds and kitchen gardening booklets but a comprehensive 

demonstration sessions was also carried out. Furthermore, awareness regarding environmental 

pesticide pollution was also created. For this purpose a kitchen garden was designed to provide 

sufficient vegetables to the common staff mess run at the campus along to measure their effects of 

pesticide and without pesticide. Results showed that there was almost 6.5% increase in the practice of 

kitchen gardening in the selected areas. The rural families which were already performing the practice 

of kitchen gardening increased (approximately 0.8%) their area under cultivation due to the technical 

support from this project. Among these total 177 plots completed with the Installation process and 

remaining plots are in the process of completion. Eighty-seven (87) beneficiaries have already 

harvested the winter vegetables including carrot, radish, turnip, spinach, corriander and fenugreek. 

There was a lot of enthusiasm among the participants of the kitchen gardening program this year. The 

study further revealed that Kitchen gardening increased environmental beauty and income of the 

growers to some extent in the targeted areas and further reduced the environmental pollution. 
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Abstract 
Oral and general systemic health is interconnected to each other. Improper oral hygiene and 

contaminated drinking water put adverse effects not only on human dentition but also on general 

health. This study is designed to investigate the impact of groundwater quality and soft drinks on the 

surfaces of artificial teeth in the study area Vehari district. Water samples were analyzed for cations 

and anions. A questionnaire was also collected from a 100 respondents. Two different type of 

artificial teethes were treated with 7 different treatments (e.g. tap water, filter water, coke, sprite, dew, 

milk tea and coffee etc) for forty days to examine the surface roughness. Surface roughness analysis 

was assessed with profilometer. The filtered and tap water having highest carbonates and 

bicarbonates were selected for sampling. Coca cola is the most carbonated drink. Profilometer based 

results showed that coca cola has 98% higher erosion impact from baseline on acrylic teeth. As the 

baseline value of roughness of acrylic teeth is 417nm. After coca cola, milk tea and coffee have 94% 

and 91% higher erosion impact from baseline on acrylic teeth. Coca cola has highest erosion effect of 

porcelain teeth which is 58360 nm. It has 56% higher erosion impact from baseline on porcelain teeth 

which is 25719 nm. After coca cola, tea and dew has 51% and 44% higher erosion impact from 

baseline on porcelain teeth respectively. Questionnaire results concluded that on community level 

63% people prefer vegetables in diet. Sugar is preferred by 19% people in their diet. Coca cola is 

preferred by 24% people. Just 26% people can afford mineral water for drinking. Tea is preferable for 

62% people after meal. Out of 100 people 74% people have habit of mouth rinses after meal and 77% 

people have awareness about dental issues. There are 52% people with dental issues in family. It is 

suggested that quality of existing filter plants should be improved through proper monitoring and 

maintenance. However, more filter plants should be installed to improve availability and accessibility 

for citizens. Excessive consumption of soft drinks especially coke should be discouraged. 
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Abstract 
Foodborne diseases are major global problem causing considerable morbidity and mortality annually. 

Yersiniosis is caused by Yersinia species and is documented as third most zoonotic gastrointestinal 

problem causing agent after Campylobacter and Salmonella. This study was aimed to investigate the 

contamination of Yersinia species specifically Y. enterocolitica and Y. pseudotuberculosis in drinking 

water and ready to eat salad through conventional and PCR method. The samples of drinking water 

(n=100) and salad (n=100) were randomly collected and processed to check the contamination of 

Yersinia species. Out of 100 salad samples, 20 (20%) were positive for Yersinia through conventional 

biochemical tests while the PCR proved more sensitive as 27 (27%) samples were found positive for 

Yersinia. Similarly, 6 (6%) water samples were found positive through conventional identification 

methods while 8 (8%) samples were identified to be Yersinia positive when performed the PCR. 

Further PCR based tying of those 35 confirmed isolates was performed and majority of the samples 

(n=30) were found contaminated with Yersinia enterocolitica while only 5 samples were positive for 

Yersinia pseudotuberculosis. Importantly, Y. enterocolitica was the major contaminant of salad and 

water samples while the Yersinia pseudotuberculosis was not that dominant in analyzed samples. This 

study concludes that quality of water provided to community in Quetta and the salad sold to them 

pose severe health concerns. 
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Abstract 
The food safety and security is the major concern of modern world. Food contamination with 

microbial pathogens or their toxins pose a great health risk to general public. The ready to eat food in 
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modern fast-paced lives has gained much popularity since its introduction but has greater risk of 

microbial contamination which may lead to several foods borne illness. This study was designed to 

assess the Salmonella contamination in different fast foods items sold in Quetta, Pakistan. Randomly, 

total 100 samples of pizza (n=25), burger (n=25) sandwich (n=25) and shawarma (n=25) were 

collected from street vendors and were investigated by conventional biochemical tests and further 

confirmed by Polymerase Chain Reaction (PCR). The results revealed that 21% of the samples 

analyzed were positive for Salmonella species. Out of 25 each of pizza, burger, sandwich and 

shawarma samples analyzed, Salmonella was detected as 16%, 12%, 24%, and 32% respectively. 

Furthermore, multiplex PCR results demonstrated that Salmonella enteritidis (61.9%) was the most 

prevalent species followed by Salmonella typhimurium (38.1%) in the food samples analyzed. 

Importantly, Salmonella typhi, Salmonella paratyphi A and Salmonella paratyphi B were not detected 

in any food samples. The study concludes that Salmonella contamination in ready to eat food items 

sold in Quetta is high and further studies are required to investigate the prevalence of other food 

borne pathogens along with source of contamination. 
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Abstract 
This study was carried out during 2018-2019 on citrus fruit Citrus sinensis to study the effect of post-
harvest silicon application and storage conditions on shelf-life and quality of citrus fruits. The 
harvested fruits of Citrus sinensis were dipped in sodium silicate solution for 5 min. The silicon 
concentration the treatment solution were maintained as;  0, 0.1mM, 1mM, 2mM and 4 mM 
concentrations and treated fruits fruit were stored in three different storage conditions i.e. refrigerator, 
zero energy cool chamber and room temperature for one month. The fruits were sampled for Physical 
and Chemical fruits quality parameters weekly. The results revealed that post-harvest treatments with 
sodium silicate increased fruit shelf-life and enhanced physical and chemical fruit quality parameters 
such as fruit peel firmness, juice percentage, ascorbic acid, pH and TSS compared with untreated 
fruits. The cold storage condition provide best results compared with the other two storage conditions 
like zero energy cool chamber and room temperature. 
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Abstract 
Phenolic acids, quercetin, catechin, epigallocatechin gallate (EGCG), amygdalin contents and 

antiproliferative activity against HepG2 cells were studied for the first time in the kernels of apricot 

cultivars grown in Pakistan. On dry weight (DW) basis, the contents of total phenolics (TPC), total 

flavonoids (TFC), chlorogenic acid and syringic acid were found highest in the kernel of Habbi which 

also depicted significant capability to scavenge the DPPH and ABTS+ free radicals as well as oxygen 

radical absorbance capacity. The average concentration of quercetin varied from 0.072 to 1.34 

mg/100 g, and that of EGCG from 0.71 to 6.52 mg/100 g. Amygdalin content was highest in the 

kernel of Balaani (1145 mg/100 g). Highest inhibition of HepG2 cells was found in the kernel of 

Waflu Chuli. The PCA showed significant contributions of polyphenols and flavonoids towards 

biochemical assays. Overall, Habbi, Waflu Chuli, Thukdeena and Balaani kernels were rich in 

phytochemcials along with significant antioxidant/anticancer activity and may contribute 

considerably in the prevention and treatment of chronic health disorders. 

 

ESCON/Int./2019/252 
 

Dietary Intake assessment of pyrethroid residues from okra and eggplant grown in 

peri-urban areas 
Adnan Amjad1, Muhammad Atif Randhawa2, Saeed Akhtar1, Muhammad Sameem Javed*1, 

Muhammad Riaz1, Amir Ismail1 

1 Institute of Food Science & Nutrition, Bahauddin Zakariya University, Multan  
2 National Institute of Food Science & Technology, University of Agriculture, Faisalabad 
*Corresponding author: sameemjaved@bzu.edu.pk 
 

Abstract 
This study was designed to assess the gradual increase in the use of insecticides on vegetables and to 

familiarize the consumers regarding the insecticide residues. The main objective of this study was to 

highlight the detrimental effects of pyrethroids (bifenthrin, cyfluthrin, cypermethrin, deltamethrin 

fenvalerate, lamda-cyhalothrin and permethrin) compare with dietary intake assessment of eggplant 

and okra grown in peri-urban environment. In this manner, total 180 (n = 60×3) samples of eggplant 

(Solanum melongena) and okra (Abelmoschus esculentus) comprising of 30 samples of each 



 
ESCON, 2019: INTERNATIONAL CONFERENCE ON ENVIRONMENTAL 

TOXICOLOGY AND HEALTH, FEB, 25-27, 2019  
www.escon.com.pk 

 

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

 197 
 

vegetable were collected from the peri-urban farming system of Faisalabad, Multan and Gujranwala; 

to assess the pyrethroid residues along with their dietary intake assessment. The procured vegetables 

were quantified for the pyrethroid residues by using High Performance Liquid Chromatography 

(HPLC) technique equipped with UV/Visible detector. Outcomes of this study revealed that for okra 

samples; the highest residues of bifenthrin (1.25 mg Kg-1) were found in Gujranwala then Multan (1.5 

mg Kg-1) and Faisalabad (1.04 mg Kg-1). Whereas in eggplant; the highest residues were recorded for 

bifenthrin (1.33 mg Kg-1) from Faisalabad and Gujranwala (0.78 mg Kg-1). In Multan, highest 

residues for cyfluthrin (1.18 mg Kg-1) were reported in eggplant. Out of all analyzed samples for 

pyrethroid residues; 32% samples contained detectable residues and 6% samples exceeded their 

maximum residual limits (MRLs) established by European Union (EU). Dietary intake assessment 

(mg kg-1day-1) was calculated as per their maximum permissible intake (MPI) values i.e. bifenthrin 

(1.28), cyfluthrin (1.28), cypermethrin (3.20), deltamethrin (0.64), fenvalerate (1.28), lamda-

cyhalothrin (0.064) and permethrin (3.20) respectively. Generally, residues from Multan region were 

greater than Gujranwala and Faisalabad showing excessive application of pyrethroids. Overall results 

revealed that although some samples exceeded the MRLs in studied areas, however their consumption 

was found within safe limit. 
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Abstract 
Synthetic food colors can make the food products more appealing and very effective for the 

satisfaction of the consumer. They are widely used in variety of food products in Pakistan as well as 

all across globe. On the other hand food color additives can be very toxic and can cause severe 

diseases. The present research was aimed to examine the type of food colorants added in sweets 

consumed in District Lahore by UV-VIS spectrophotometer. A total of 100 samples were randomly 

collected from branded and non-branded shops of Lahore. It was found that branded sweet samples 

contained permitted food colors while some of the sweet samples obtained locally(non-branded) 

contained non-permitted colors. About 63% of samples were found to have permitted colors, 16% 

samples had non-permitted colors while 21% samples free from any colorant. It was found that 

Tartrazine, Sunset yellow, fast green FCF, Eryhtrosine, Chocolate brown H.T and Ponceau 4R are 

frequently used permitted colors while metanil yellow and textile colors were found as non-permitted 

colors. Incidence of usage of non-permitted colors was higher in non-industrial unauthorized food 

manufacturers. There is a dire need to educate consumers as well as manufacturers about toxicity of 

food colorants to control the consumption of colored stuff. 
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Abstract 
Food Safety in Pakistan is the most important and threatening factor to human health and this aspect 

must be considered for consumer’s protection. Although food authorities has been established, law 

concerning to food has been consolidated by different provinces (Punjab Pure Food Rules 1930; 

Sindh Food Rules 1949; Karachi Food Rules 1958) into the Pure Food Ordinance, 1960. The 

ordinance was adopted as “The West Pakistan Pure Food Rules, 1965”. In recent years, Punjab Pure 

Food Rules revised after 1965 in 2007 and then in 2011, 2017 and again in a process of revision 

during 2018 by the Punjab Food Authority. A little attention is being paid in the history to this sector 

due to which proper food laws, its enforcement and implementation by the stakeholders and public 

has not been accepted up to the mark. Challenges for food control system and authority in the country 

is lead by the implementation of food laws in industries as well as, small and unorganized sector. The 

situation of unsafe food is threatening for increasing illness burden, improper and inadequate 

treatment, hazards, little consumer awareness, inadequate laboratory testing, infrastructure and 

particularly traditional street vended foods etc.  Science-based food control system, consumer 

protection, international trade, protection from pathogens & chemicals, development, validation & 

application of innovative methods for detection & control of food safety is dire need of the 

developing countries.  Under such circumstances, the impactful way forward needs stronger food 

safety policy, legislation, control and inspection system, laboratory services, research in food safety, 

communication and advocacy, surveillance of food borne diseases makes it essential to healthy 

nation. In addition, food industry, service providers, retailers, consumers, more importantly training 

and education in food safety need to be enhanced for health.  Conclusively, continuous efforts for 

improving the system is desired for making stakeholders at a single platform by developing 

confidence, collaborative work with academia for progressive and healthy nation. 
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Abstract 
Dairy industry is one of the most significant industries in Pakistan as Pakistan is one of the most milk 

production countries. It contributes the major economy of Pakistan. Waste of dairy production caused 

the major water pollution. Dairy production has been increased due to the progressive milk demand 

and contribute towards the environmental pollution by producing inclusive water waste. Untreated 

waste water with a large amount of pollutants are due to the damaged in operation or treatment 

operations or poor design that can caused the environmental problems when effluents are discharged 

to land or water. Numerous processes have been conducted simultaneously like pasteurization, 

cheese, cream and milk powder etc. The major effluent from dairy industry is water as it handles a 

large amount of milk that contains major amounts of minerals and organic milk products. Caustic 

waste water also include in waste when plant is cleaned that can dramatically the effect the land and 

underground water.  
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Abstract 
The management of fish wastes is one of the prime problems that have huge effect on the society as 

well as environment. The fish farming has the negative impact on the environment of aquatic life that 

has become an issue of interest for public as well as for researchers. According to the European 

Union, a number of Directives, Regulations and Decisions were designated as an endeavor to 

attenuate the influence of fisheries on environment under the framework of Integrated Coastal 

Management. After treatments, the fish wastes have a number of applications amid which the most 

important are biogas/biodiesel, natural pigments after extraction, animal feed, dietic products such as 
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chitosan, food packaging applications, enzyme isolation, cosmetics, soil fertilizers and hydrolysates 

that are used to maintain moisture content in food. A number of input and outputs of various 

processing activities that are involved in fish processing proved that in different processes such as 

drying of press cake, sterilization of cans, then canning and cooking the energy requirement is 

highest. On the other side, in case of waste water, the processes are responsible for the greatest 

amount of skinning of nobbed fish and its canning. Among the most prominent uses for treated fish 

wastes are collagen and isolation of antioxidants for food products as well as cosmetics. However, on 

the divergent Cr complexation is one of the promising application required for fish bone waste that 

can be implemented in future. 
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Abstract 

Bottled water is one of the fast growing industry which consumption reached as high as 117 billion 

gallons in 2015 however, in 2016 this amount was 67.2 gallon per capita in developed countries and 

39.3 gallon per capita in developing countries. As the water bottle industry booms, it raised the 

concern regarding the over uses of resources, effect on human health and a negative effect on 

ecological system. The environmental concerns related to the utilization of plastic bottles are creating 

enticements to develop as well as stimulate the alternatives of plastic bottles produced from 

petroleum based bottles to mitigate the used plastic bottle disposals. In the present era, scientists have 

produced many alternatives to turn away the utilization of plastic bottles from landfills. The 

researchers are intensively working in the field of recycling that is only allowed for closed loop 

system to reproduce the plastic bottles after the consumption and disposal. Another alternative to 

plastic bottles is the practice of decomposable plastic bottles for instance corn based polylactic acid 

(PLA) bottles. PLA bottles are carbon neutral hence, it is derived from carbon absorbing plants and 

biodegradable under favorable environmental conditions. Although, ecological distresses are 

amplified with abundant choices for diverting plastic bottles from landfill because recycling uses 

more power and energy to sort as well as process the plastics that elevated the supply intake and 

production rate.  A number of water bottle industries hesitates to recycle plastic bottles because the 

recycling cost is higher than the production of new bottles. Conclusively,  the growing demand of raw 

material for PLA consumes energy as well as resources which enhanced the life cycle impacts on 

environment because it is degradable under 140°F.  
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Abstract 
Milk is an important and fundamental nutrient of human diet. In Pakistan, the milk is used by the 

consumer is of low quality and is often contaminated due to the lack of quality controls. Mycotoxins 

produced from molds which contaminate the agriculture commodities of animal feed. Mycotoxins are 

poisons which affect the animals when they consume contaminated feeds. Aflatoxin AFM1 is 

naturally occurring form of mycotoxins in milk which is carcinogenic. To assess public awareness 

regarding milk Aflatoxin contamination a population-based survey, using a questionnaire, was carried 

out from general public and from farmers of both rural and urban areas. It was revealed from the data 

that people of rural area were more satisfied about quality of available milk but the awareness level 

about milk contamination was found lower in both areas. Total 297 samples of milk were collected 

from rural (n=156) and urban (n=141) areas of district Vehari during June-July 2015. Milk samples 

were collected from three different point sources; farmer, milkman and milkshop. These point sources 

had three types of dairy milk including cow milk, buffalo milk and mixed milk. After performing 

ELISA test 18 samples with positive ELISA results were maintain per source for further analysis for 

aflatoxin M1 (AFM1) by High Performance Liquid Chromatography (HPLC). Higher percentages of 

samples were found exceeding the permissible limit for urban area. In rural area about 15% samples 

and from urban area about 35% samples were exceeded the permissible limit of AFM1 with 0.05µg/kg 

set by European Union. From urban areas about 55% of buffalo’s, 33% of cows and 17% of mixed 

milk samples were exceeded the permissible AFM1 level as compared with 17%, 11% and 17% for 

milk samples from rural areas respectively. Samples from urban areas 33%, 44% and 28% were 

exceeded the permissible AFM1 level for farmer, milkman  and of milk shop respectively as 

compared with 28% and 17% of farmer and milkman’s samples from rural areas respectively. The 

presence of AFM1 in milk samples demands the implementation of strict regulations and also urges 

the need for continuous monitoring of milk and milk products in order to minimize the health hazards. 

Regulations regarding aflatoxins contamination and adulteration should be strictly imposed to prevent 

health problems related to milk quality. Permissible limits for aflatoxin should be enforced strongly in 

Pakistan so that economic loss due to aflatoxin contamination can be reduced. 

 



 
ESCON, 2019: INTERNATIONAL CONFERENCE ON ENVIRONMENTAL 

TOXICOLOGY AND HEALTH, FEB, 25-27, 2019  
www.escon.com.pk 

 

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

 202 
 

ESCON/Int./2019/259 
 

Patulin; existential peril in apple and apple products 
Muhammad Sameem Javed1, Saeed Akhtar1, Adnan Amjad*1, Muhammad Atif Randhawa2, 

Muhammad Riaz1, Amir Ismail1, Faiz-ul-Hassan Shah3 

1Institute of Food Science and nutrition, Bahauddin Zakariya University, Multan 
2National Institute of Food Science and Technology, University of Agriculture, Faisalabad 
3University institute of diet and nutritional Sciences, The University of Lahore 
*Corresponding author: adnanft01@gmail.com  

 

Abstract 
“An apple a day keeps the doctor away”. This statement reflects the importance and demand for apple 

by the food market. Apple is the gift of nature to the mankind on earth because it is a rich source of 

vitamins and minerals other than any fruit. But unfortunately, being so nutritious it is prone to patulin 

production which is a type of aflatoxin secondary metabolite. Aspergillus and Penicillium species are 

the root cause of patulin production in apple and apple products. Patulin is highly soluble in water and 

stable against acidic medium, so patulin contaminate apple and apple products. The current study was 

designed to check the level of patulin in apple and apple products. For this 15 samples of apple, apple 

jam and apple juice (5 each) were precured from market and the samples were analyzed by using 

HPLC with UV detector. About 60% of the samples were contaminated with patulin and out of which 

20% samples have higher patulin content than the maximum permissible limits of European union 

standards (50 µg kg-1 ). Occurrence of patulin in apple products is an indication of alarm so there is 

need to conduct a complete survey and establish different treatments to reduce patulin production in 

apple and apple products.  
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Abstract 
Creasing (albedo breakdown) is a physiological disorder with cracks in the internal white tissue 
(albedo) causing puffiness of orange peel causes considerable economic losses to citrus growers in 
Australia and other parts of the world. The creasing effect on the cosmetic look of fruit and it 
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becomes unfit for fresh market. The light play an important role in fruit development and fruit quality 
such as color, size shape. We investigated the effects of light penetration through different pruning 
severities on incidence of creasing and fruit quality in Washington Navel,’ ‘Lane Late’ and 
‘Navelina’ sweet oranges. The pruning’s treatments including control (no pruning), light pruning 
(25% branches) and sever pruning (50% branches) were applied after fruit harvest at Gingin, Western 
Australia. The experiment was laid down following a split plot design, with four replications where a 
single tree was considered as an experimental unit. The results showed that higher penetration of PAR 
was observed in severe pruning as compared to light and control trees. However, thirty five ripe fruits 
per tree were harvested randomly around the tree canopy to determine the incidence of creasing and 
fruit quality. Results showed that both pruning treatments have reduced creasing index (15.54) in all 
three cultivars as compared to control (no pruning). Severe pruning (43.57%) was more effective in 
reducing creasing in all cultivars than light pruning (48.75%) and control (55.95 %). The effects of 
pruning on soluble solids and acid ratio, ascorbic acid, total antioxidants, individual sugars and 
organic acids in the juice have also been recorded and discussed. 
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Abstract 
Producing fermented camel milk products might be problematic because of problem of coagulation 
owing to various reasons. It encompasses less amount of casein which is obligatory for gel 
development and also lack of beta-lactoglobulin, indispensable for BK (Beta and kappa casein) 
complex formation during curding. It has specific casein micelle configuration characterized by little 
amount of kappa casein as compared to cow milk. Likewise, it holds antimicrobial agents naturally 
which reduce the starters LAB efficiency to overcome this problem, traditional stabilizers were used 
sago, starch, gelatin to made camel milk yogurt. Skim milk powder, gelatin and meterozylon sagu 
were used as stabilizers for yogurt production. Yogurt was analyzed for physiochemical analyses (pH, 
titratable acidity, total solids, fat, solids-not-fat, crude protein, ash, lactose, viscosity, syneresis, color, 
textural analysis, water holding capacity, mineral analysis, fatty acid analysis, organic acids) and 
organoleptic evaluation throughout 21 days storage period. The outcomes exhibited reduction in pH 
and increase in acidity as function of storage in yogurt. Compositional analysis of yogurt resulted the 
fat contents was decreased from (3.28±0.20 to 2.95±0.07%), protein from (4.36±0.30 to 3.98±0.25%), 
lactose content (5.55±0.04 to 5.24±0.02%), SNF was (10.93±0.29 to 10.23±0.25%) while ash 
contents were non-significant during storage study. The declining tendency might owing to 
biochemical variations like proteolysis, lipolysis, consumption of lactose as sustenance by LAB and 
fermentation in yogurt throughout storage. Rheological studies like viscosity of camel milk yogurt 
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revealed declining behavior as a storage function and maximum mean value for viscosity was 
6047.3±368.0cp at 0 day however minimum was 5287.1±292.6 cp was observed at 21 day of storage. 
Syneresis revealed increasing behavior during storage period with maximum value 68.08±2.25% at 
21 day whereas minimum was (44.53±3.16%) observed at 0 day. Dissimilarities in textural traits 
might be ascribed to LAB activity eventually acid production augmentation and ultimately deteriorate 
gel system. Vvariations in L* a* b* values of yogurt are attributed to enzyme activity, increase in 
acidity, storage temperature and storage time. Minerals, fatty acids and organic acids in yogurt during 
storage was found asymmetrical and irregular due to LAB activity during storage. The best curd from 
camel milk was obtained with the 1% gelatin, 0.5 % sagu and 3.5% skim milk powder as stabilizer 
during optimization of recipe. New Lactic Acid Bacteria (LAB) cultures should be developed that 
have potential to resist antimicrobial enzymes/proteins during fermentation of camel milk. Camel 
milk commercialization will open new era in dairy marketing of Pakistan by the provision of camel 
milk and its products. Importance of camel milk diet-based therapy should be introduced via mass 
media communication. Our farmers in rural areas produce a lot of commodities that do not capture the 
economic value, if we figure out new ways to capture and create low cost products with significant 
benefits; we can not only benefit our rural economy but also create other important spill over benefits 
such as low disease burden. 
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A randomized, controlled clinical study to reintroduce wheat gluten following flour 

transamidation in celiac disease patients 
Muhammad Nadeem*1, Ghazanfar Ali1, Samina Khalid1, Muhammad Tahir1, Naveed Ahmed1 
1Department of Environmental Sciences, COMSATS University Islamabad, Vehari, Pakistan 
*Corresponding author: mnadeem11@gmail.com 

 

Abstract 
The current study was undertaken to modify wheat gluten by methionine binding to develop wheat 

based bread for celiac disease patients and to characterize modified wheat proteins through 

immunochemical techniques and find out their relationship with wheat quality traits.  Owing to its 

greatest characteristics of nutrition and rheology, wheat variety Gold-16 was selected for further 

studies. Wheat flour was modified enzymatically via peptidases through catalyzing the hydrolysis of 

peptide bonds. The bread was prepared with different concentration of modified flour in comparison 

to control. The addition of modified gluten resulted in decreasing the sensory scores of all the 

characteristics as compared to control bread. The addition upto 15% of gluten was found satisfactory. 

The modified bread was further studied for its safety to human. Modified bread did not significantly 

affect the different efficacy studied parameters of rats. The study with control bread exhibited the 

cholesterol (83.08±2.36 mg/dl), LDL (29.62±1.38 mg/dl), triglycerides (67.12±2.38 mg/dl),  HDL 

(32.13±3.05 mg/dl), glucose (118.23±7.99 mg/dl), insulin (5.91±0.12 mg/dl), AST (105.41±3.12 

mg/dl) and ALP (150.28±3.32 mg/dl) for controlled bread while the study conducted with modified 

bread showed cholesterol (79.63±3.21 mg/dl), LDL (28.21±2.52 mg/dl), triglycerides (64.20±3.12 

mg/dl),  HDL (33.43±1.51 mg/dl), glucose (111.42±5.94 mg/dl), insulin (6.82±0.49 mg/dl), AST 

(102.76±3.55 mg/dl) and ALP (145.99±3.96 mg/dl) in study one for normal rats. The modified gluten 
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bread was further studied to find out its relationship with quality characteristics through the 

production of antibody response by using rabbits as test animals. Anti-Glutenin and anti-HMW-

Glutenin antibody response was found positively related to quality characteristics of bread. While 

anti-Gliadin and anti LMW-Glutenin antibody response was found negatively correlated to quality 

characteristics of modified bread.  
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Abstract 
Recently, remarkable transformation has occurred in food consumption of the Pakistani masses. Fast 

food consumption has increased radically. This dramatic shift towards fast food consumption is 

primarily because people prefer convenience and good taste. Recent statistics have revealed that fast 

food industry is the second largest in Pakistan, with approximately 169 million consumers. Not only 

that, but this sector also accounts for 16% of the total employment in manufacturing sector. An 

industry with such dynamics has a great probability of exceptional growth in future as well. Pakistan 

is a land where various cultures co-exist and this disparity is reflected in the eating habits of the 

general population as well.  The changing consumer preferences, shifting lifestyles and presence of 

multinational chains have further facilitated and triggered fast food consumption in Pakistan. The 

aforementioned survey results also indicate the dominance of multinationals, this is because these 

chains have resorted to market led approaches and transformed their menus in order to satisfy 

consumer needs. Many people underestimate how bad a fast food meal can be for their health. With 

so many components of typical fast food fare being fried or greasy, it doesn't take long for the 

calories and fat to add up. Most fast food items are very high in sodium and cholesterol as well. On 

top of that, these meals contain very little fiber, vitamins and other nutrients the body needs to 

properly function. When fast foods are consumed very often, the excess fat, carbohydrates, and 

processed sugar found in fast foods contributes to an increased risk of obesity, cardiovascular 

disease, diabetes, weight gain, and many other chronic health conditions. Also consumers tend to eat 

too much at one sitting and consumers who have satisfied their appetite with fast foods are less likely 

to eat healthy foods like fruit, vegetables or dairy products. Studies have revealed that at the age of 

30's arteries lead to clogging and then heart attack. This review article will highlight the growth of 

fast food industry in Pakistan and health implications due to the excessive consumption of fast foods 

with special reference to obesity. 
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Genotypic and environmental variation in the nutritional and phenolic antioxidant 

properties of Pakistani wheat (Triticum aestivum L.) varieties 
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*Corresponding author: mnadeem11@gmail.com 

 

Abstract 
Wheat variety and environment have a great impact on nutrient composition and are of great 

importance for both food and environment quality. The objective of this study was to determine the 

effects of variety and growing environment on the nutritional composition, phenolic contents and 

antioxidant activities from commercial wheat cultivars grown in Pakistan. Chemical composition, 

total phenolic contents and antioxidant activities were measured in twenty-seven spring wheat 

varieties grown for two cropping years. Preliminary assessment of antioxidant strength of the extracts 

was carried out by the evaluation of total phenolic contents (TPC), antioxidant activity (AA) and free 

radical scavenging activity (FRSA). The grain length, grain width and thousand kernel weight of 

different wheat varieties ranged from 6.75-6.77mm, 3.44-3.45mm and 42.95-45.16g respectively 

among different wheat varieties. Similarly, the moisture content, ash content, crude fat content, crude 

fiber content, crude protein content, wet gluten content, dry gluten content, flour gliadins content, 

flour glutenins content and SDS-Sedimentation value varied from 10.23-10.61%, 1.47-1.48%, 1.16-

1.21%, 1.37-1.40%, 11.86-12.02%, 25.39-25.46%, 8.85-8.87%, 0.46-0.52%, 0.46-0.49% and 24.99-

25.85ml respectively among different wheat varieties. Likewise, iron (Fe), zinc (Zn), manganese 

(Mn), copper (Cu), sodium (Na), potassium (K), calcium (Ca), magnesium (Mg) and phosphorus (P) 

content ranged from 31.73-32.21mg/kg, 38.57-38.60mg/kg, 19.44-19.76mg/kg, 3.73-3.88mg/kg, 

45.19-46.90mg/kg, 3900.2-3983.1mg/kg, 361.28-376.30mg/kg, 1291.9-1301.2mg/kg and 3029.3-

3091.4mg/kg respectively among different wheat varieties. In the same way, the results for total 

phenolic contents, free radical scavenging activity (DPPH assay) and antioxidant activity via Beta 

Carotene bleaching assay varied from 12.40-11.73mg GE/g, 18.48-18.99% and 14.23-15.97% 

respectively. Our research clearly indicated that wheat variety, input conditions, environmental and 

genotypic variations have effect on the phenolic antioxidant properties. 
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Isolation and identification of listeria monocytogents in raw vegetables and meat 

contracted from the environment 
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Abstract 
Water and soil have been reported as the pivotal reservoirs for Listeria monocytogenes and its 

subsequent transmission of to food chain, plant material and animals. In present study, 800 food 

samples consisting of beef and chicken meat, milk, salads and fresh vegetables were collected from 

retail markets of Quetta, Pakistan. Multiplex PCR was employed to identify the prevalent species and 

genes associated with virulence. Only 10 (1.25%) samples were found positive for Listeria 

monocytogenes. Milk samples were the most contaminated as 4 (proportion in %) samples collected 

from retail shops or dairy farm were found positive for Listeria. While 2 (proportion in %) samples of 

each beef, chicken meat and salad were contaminated with Listeria. The virulent genes inlA, inlB, 

prfA, hlyA, actA, plcA and iap genes were detected in all 10 positive samples for Listeria. The 

positive samples inventories were analyzed and were found that water used to wash the meat and 

vegetables was contaminated with Listeria. This study concludes that better hygienic measures should 

be adopted to keep the food material germ free. 
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Ajwa seed oil affects physicochemical and functional properties of cookies reinstating 

hydrogenated vegetable fat 
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Abstract 
Ajwa seed oil (ASO) has a potential towards antioxidant properties including phenolics in their 
different forms like carotenoids, flavonoids, sterols, lignins and tannins in general and especially 
flavanols and flavonols rich fractions including rutin, catechin and caffeic acid that can improve both 
nutritional properties and shelf-life of the food product. There is a dire need to replace partially 
hydrogenated unhealthy fats with healthy replacements without affecting the physical and sensory 
properties of the cookies products. Three aims of the study were: (1) to examine nutritional value and 
physicochemical properties of Ajwa seed oil and hydrogenated vegetable fat (HVF) based cookies, 
(2) to compare the antioxidant potential of the cookies and (3) to determine the effects of storage and 
treatment conditions on palatability ofthe cookies. Results showed that energy and fat percentage 
were significantly higher (P < 0.05) in ASO than HVF cookies. At 60th day, moisture, peroxide value 
and acidity were higher in HVF cookies. Over time protein and fiber percentage decreased in both 
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cookies but remained higher in ASO at 60th days. The ASO cookies had longer shelf life, greater 
palatability, improved physical properties and greater antioxidant potential; thus Ajwa seed oil can be 
utilized further as a substitute for partially hydrogenated vegetable fat in the preparation of different 
food products. 
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activity of antioxidants in quinoa 
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Abstract 
Mining, smelting, land applications of sewage sludge, use of pesticides containing cadmium (Cd), and other 

human activities caused contamination of Cd in the ecosystem. Biochar (BC) has the property to adsorb various 

contaminants on its surface, including heavy metals. However, the potential of biochar to adsorb or immobilize 

heavy metals has not been well addressed. In the present study, we examined the benefits of wheat straw biochar 

(WSB) and acid treated wheat straw biochar (AWSB) under Cd toxicity conditions on plant growth and Cd-

induced oxidative stress. Quinoa plants (Chenopodium quinoa) were grown in the greenhouse in the presence of 0, 

1, and 2% WSB and AWSB application (w/w) in sandy loam soil with 0, 25, 50 and 75 mg kg-1 Cd 

concentrations. Severe stress symptoms were observed in plants grown without biochar treatment and their growth 

also decreased even at low concentration of Cd (25 mg kg-1). Application of WSB and AWSB at the rate of 1 and 

2 % significantly increased plant growth under Cd contamination as compared with control. A significant increase 

in activity of antioxidant enzymes (SOD, CAT, APX, POD, and MDA) and decline in plant growth was observed 

under Cd stress as compared with control containing 75 mg kg-1 Cd without BC treatment. The oxidative stress 

decreased chlorophyll content and ultimately reduced plant growth. Membrane stability was significantly reduced 

under Cd-induced oxidative stress. However, application of WSB and AWSB at the rate of 1 and 2 % significantly 

reduced Cd-induced oxidative stress and improved plant growth. Results revealed that BC application is a 

beneficial soil amendment with a high potential to decrease Cd toxicity in quinoa plants grown in sandy loam soils. 
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Abstract 
The current project was designed to evaluate the impact of different extraction techniques on the 

polyphenolic yield of ginger and mint. The results depicted that the supercritical fluid extraction was 

the best with the highest extraction yield followed by ultrasonic assisted extraction. likewise, in 

solvents, ethanol performed best as compared to the counterpart. The results indicated the high 

polyphenolic yield and activity for mint as compared to the ginger by supercritical fluid extraction 

followed by ultrasonic assisted extraction and the similar pattern was observed for the ginger. The 

recorded highest TPC, DPPH, antioxidants, flavonoids and FRAP for mint was 2630 ± 263µg of 

GAE/g, 82 ± 7.9%, 87 ± 8.1%, 42 ± 3.6%, 19.75 ± 1.5µmol Fe2+/g respectively and 2590 ± 256µg of 

GAE/g, 77 ± 6.1%, 82 ± 7.1%, 41 ± 3.5%, 18.65 ± 1.85µmol Fe2+/g for ginger.  The results indicated 

that storage and treatments imparted significance impact on the sensorial characteristics of function 

drink. T5 (0.4% mint, 0.4% ginger) had higher overall acceptability. The results of the current study 

could potentially be beneficial for industrialists, so that they can use best extraction method for the 

development of value-added food products. This study might open new opportunity to the food 

industry to use ginger and mint extraction products and processes for the development of functional 

food products with high quality. 
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Abstract 
Metallic nanoparticles have gained attention of scientist from a long time, and extensively utilized in 

biomedical sciences, engineering with huge potential in nanotechnology. Today these materials have 

a wide range of potential applications in biotechnology, magnetic separation, and targeted drug 
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delivery, vehicles for gene and drug delivery and diagnostic imaging. Recently efficient green 

chemistry methods for metal NPs synthesis become a major focus of researchers. There is a growing 

interest of scientists in biological and environmental safety of NPs production. The main methods of 

NPs production include chemical, physical and mechanical. However, eco-friendly techniques are 

now being adopted for synthesis of safe and well-characterized nanoparticles with minimum 

environmental impact. Green synthesis (plant-based NPs) is a novel alternative to chemicals 

synthesis, which is efficient, inexpensive, simple, stable and ecofriendly method of NPs production. 

Stevia rebaudiana is herbaceous perennial South American plant. Stevia leaf powder and extracts are 

used in variety of food stuffs worldwide as natural zero caloric intense sweeteners having numerous 

beneficial effects on human health including antidiabetic, antihypertensive, antimicrobial effect, 

glucose metabolism, etc. Stevia leaf extract is rich in polysaccharides, phytochemicals having the 

ability to reduce AuCl & AgNO3 thereby producing AuNPs and AgNPs. AuCl & AgNO3 solution 

were reduced by using methanolic, ethanolic and water extracts of Stevia. NPs were characterized by 

determining their Surface Plasmon Resonance (SPR) using UV-VIS spectrophotometer, size and 

structure of AuNPs and AgNPs were determined by using, DLS, SEM, TEM and FTIR. The SPR for 

AuNPs ranges from 400-450nm while for AgNPs ranges form 400-500nm. However, the size of NPs 

varies from 05nm to 500nm with majority of NPs concentrated in 10-200nm region. The 

nanoparticles fabricated were stable and dispersed in deionized water for further applications. Ag and 

Au NPs are excellent in providing powerful platform in biomedical applications of biomolecular 

recognition, bio-sensing, drug delivery, molecular imaging, colorimetric determination of microbes, 

heavy metal in aqueous solutions.  
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Abstract 

Arsenic (As) is naturally existing teratogen which is present in soil, food and drinking water in the 

form of oxides and arsenate and possesses great risk to human health. This experiment was carried 

out to evaluate the teratogenicity induced by As in developing embryo of chicken and protective role 

of vitamin E against negative effects of As. The eggs were divided into nine treatment groups. 

Sodium arsenate (Na3AsO4) was used in the experiment; the highest dose of As was 10µg/0.1mL, 

while the lowest dose was 2.5 µg/0.1mL. Furthermore, Vitamin E was also injected into the eggs 

alongside As treatment and separately as well. Embryos were taken out of eggs after fourteen days of 

incubation. Sodium arsenate significantly reduced weight of embryos even at low concentration. 

Sodium arsenate caused several abnormalities in embryos. The circumferences of heads and eyes and 

lengths of beaks, forelimbs and hindlimbs reduced due to teratogenicity caused by As. However, the 
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addition of vitamin E with sodium arsenate helped to alleviate the As-induced toxicity.  However, at 

high dose of sodium arsenate the addition of vitamin E was not helpful in decreasing negative effects 

of sodium arsenate of developing embryo of chicken. The results show that groups receiving vitamin 

E along with sodium arsenate showed improvement in all parameters. This highlights the positive role 

of vitamin E against As induced teratogenicity in developing embryo of chicken and it can be 

concluded that use of vitamin E during embryo development is safe and may reduce negative effects 

of this teratogen in As contaminated areas. 
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contamination in soil  
Muhammad Sabir*, Shabih Fatima, Tariq Aziz, Hamaad Raza Ahmad and Muhammad Zia-ur-

Rehman 
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Abstract 

Metal contamination of soils is a serious problem in the era of industrial development and 

urbanization. We conducted a pot experiment to study the comparative growth response and 

accumulation of nickel (Ni) by fine and coarse rice varieties viz. Basmati-2000 and KSK-133. Rice 

plants were exposed to six Ni levels viz. 0, 7, 15, 22, 30 and 38 mg kg-1. The plants were fertilized 

with nitrogen, phosphorus and potassium fertilizers as per recommended rates. Destructive plant 

sampling was done after two weeks interval for four times. Plant samples were washed with distilled 

water to remove aerial deposition. Harvested plants were oven-dried, weighed, ground and digested 

with di-acid mixture. The digested samples were analyzed for Ni, Cu, Zn and Mn concentration. The 

results indicated that the highest level of Ni 38 mg kg-1 inhibit the shoot and root growth. The 

maximum shoot and root fresh weight and dry weight were observed at lower level of Ni i.e. 7 

mg kg-1. Shoot length was also decreased with increasing concentration of Ni. The concentration of 

Ni in plants increased with increasing Ni levels from 0-38 mg kg-1 while the concentration of other 

micro-nutrients (Cu, Zn and Mn) decreased with increasing levels of Ni. The highest concentrations 

of all nutrients were recorded in 1st harvest which gradually decreased in the lateral harvests. It was 

recorded that Basmati-2000 variety showed more tolerance to Ni toxicity than KSK-133. 
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Abstract 
Neonates born to mothers suffering with thrombocytopenia have an increased risk for occurrence of 

neonatal thrombocytopenia and hemorrhagic complications. The aim of this study was to determine 

the maternal and neonatal outcomes of pregnancies with idiopathic thrombocytopenia. All the 73 

pregnant women diagnosed with Idiopathic thrombocytopenia (ITP) during study period were 

included in this study. All the patients were followed until delivery and newborns were assessed for 

thrombocytopenia according to operational definition i.e. mild, moderate and severe 

thrombocytopenia. Outcome was assessed on 1st post natal day. Frequency of neonatal 

thrombocytopenia in 73 pregnant women complicated by idiopathic thrombocytopenia was 16.44% 

(12 neonates). Out of 12 cases, three neonates had mild thrombocytopenia, four neonates had 

moderate thrombocytopenia and five neonates suffered with severe thrombocytopenia. This study 

concludes that there are considerable chances of neonatal thrombocytopenia when mothers were 

suffering with idiopathic thrombocytopenia during pregnancy. These findings may be useful to 

counsel pre-pregnant or pregnant women with ITP and the proper mode of delivery should be 

adopted.  
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Abstract 
A river does not die a single death. Its demise ultimately leads to the perishing of ecology, culture, 
linguistic codes specific to river life, geographical and spatial realities, historical symbols, 
anthropological dwelling and a place of aesthetic originality. The journey of river Sutlej towards slow 
death is as painful as the death of the civilization assembled around this,-that used to be a mighty 
river once. And this has been happening since the partition and distribution of water resources 
between the two countries agreed on 19 September 1960. This distribution schemes affected the 
environment on the side of Pakistani Punjab because of the gradual destruction of riverine ecologies. 
We have secured and completed an ORIC-CUI funded project on the poetic response towards the 
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disappearing of river Sutlej particularly in the Bahawalpur region of the Pakistani province Punjab. 
The project was to explore and record the poetic response on this destruction of riverine ecology. In 
addition, the project was both exploratory and interdisciplinary in nature and we gather scholarship 
from different areas like environmental sciences, geography, literary criticism and anthropology. This 
study is based on the findings and discussions of that exploratory ORIC-funded project. The proposed 
paper develops critical scholarship upon two long poems, “Indus Water Treaty” and “The Tears of 
Five Streams” as poets narrate the inseparable relation between ecology and the human life in 
emotional tones. Moreover, the paper aims to explore the interdisciplinary poetic world as it is 
depicted in the poems by inter-contextualising that with the ecological degradation that took place in 
the region because of gradual disappearing of rivers after Indus Water Treaty(1960) agreed upon 
between two countries. The study may introduce us to different interdisciplinary motifs and themes 
and also guide us to see the issues of ecological degradation through diverse lenses of literature, 
poetry, geography and anthropology. 
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Abstract  
Current study explores the role of green trust and green perceived quality in changing green purchase 
intention. Environmental awareness plays the role of a moderator in the study. Purpose of the study is 
to observe how green trust and green perceived quality affect green purchase intention. Analysis of  a 
sample of 306 consumers, taken from different consumers of energy savers from Pakistan, revealed 
interesting findings. A moderation analysis was conducted through Preacher and Hayes analysis on 
the study. Green trust and green perceived quality were found to be significant in predicting green 
purchase intention. Further, environmental awareness significantly moderated the relationships 
between predictors and the dependent variable. Former studies on green purchase intentions have 
predominantly fixated on simple models at any given time. However, researchers increasingly claim 
that a complex demonstration may give better understanding of customers’ green purchase intention. 
To the best of author’s knowledge, this study is a unique one exploring green purchase intentions. 
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Abstract 

The use and the consumption and then the disposition of the product after their use is the core theme 

of this article. Previous research believes that the disposition of the product is also the most important 

area of a product lifecycle from its making to consumption, but yet this area is under researched. This 

research is an intentional effort to make a scientific debate over the topic that is based previously 

published literature. To discuss the disposition behavior of consumers an explorative analysis is made 

in this paper. It has been concluded that an appropriate level of awareness is needed by the consumers 

to dispose the used products appropriately. It is also suggested that role of manufacturing 

organizations is vital not only to properly dispose the product but to protect the overall environment 

of a certain region. 
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Abstract  
Choice of using cooking energy fuel is an important indicator reflecting the socioeconomic well-
being of households. Availability and consumption of clean, efficient and modern cooking fuel has 
substantial effect on health of households compared to polluted cooking fuel sources. Pakistan is an 
agro based country where more than 60% of population depends on biomass fuel for cooking 
purposes. This dependency leads the country towards deforestation and energy poverty. Clean 
cooking fuel (LPG) is rarely used by households especially in rural areas of Pakistan. Low or no use 
of clean energy fuel for cooking implies that socioeconomic characteristics of households are 
determining factors in adoption. In the present study an effort has been made to determine the socio-
economic characteristics affecting the adoption of liquified petroleum gas (LPG) in Pakistan. Cross 
sectional data collected by Pakistan Survey for Living Standard Measurement (PSLM) for two time 
periods namely 2004-05 and 2014-15 was used. Probit model was employed for estimation of 
adoption of clean cooking fuel. Results showed that adoption of clean cooking fuel was influenced by 
gender, education, employment status, household wealth and ownership, sanitation, access to market 
and information and geographical factors. 
 



 
ESCON, 2019: INTERNATIONAL CONFERENCE ON ENVIRONMENTAL 

TOXICOLOGY AND HEALTH, FEB, 25-27, 2019  
www.escon.com.pk 

 

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

 215 
 

ESCON/Int./2019/277 
 

Ecolinguistics and the ecology of natural languages: A neophyte in linguistic research 
Rai Zahoor Ahmed*1, Syed Abrar Hussain Shah1, Abdul Razzaq Azad1       
1Department of Humanities, COMSATS University Islamabad, Vehari Campus 
*Corresponding author: zahoorahmed@ciitvehari.edu.pk 

 

Abstract 

The current study has investigated the Ecolinguistics i.e. the study of interactive scenarios among 

natural languages conducted in their respective environmental contexts as a neophyte arena in 

linguistic research to safeguard the diversity in natural languages. The ecology of languages is in a 

state of continual change with the ever changing environmental circumstances to meet the needs of 

the humans involved in the linguistic interactions. Ecolinguistics is a widening expansion of 

sociolinguistics and it is concerned with the interactions administered by the human beings in 

particular social and environmental contexts. The research in ecolinguistics, emerged in 1990s, is 

scarce in Pakistan and the current study will be a pioneer in this research area. The researcher 

conducted a pilot study to implement ecolinguistics as an academic subject in the Pakistani 

universities for sustainability of linguistic diversity and linguistic democracy as compared to the 

existing linguistic imperialism of English language. The data was collected through a questionnaire 

and the research participants opined that safeguarding of the local and international languages other 

than ONLY English would be more beneficial for the bright future of Pakistan. Hence the subject of 

ecolinguistics must be institutionalized to preserve the ecology of natural languages. The study 

concluded that awareness about ecolinguistics and the ecology of natural languages should be 

enhanced in the institutions of higher learning in Pakistan which is already suffering through a 

disparity in the existing environmental milieu. 
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Abstract 
Assessment of the carbon stock in vegetation and soil is vital to compute their potential to abate 

global warming and climate change by carbon sequestration. Current research project was focused to 

investigate the amount of sequestered carbon in forest biomass and soil of temperate zone in Azad 

Jammu and Kashmir, Pakistan. Above ground tree biomass (AGTB) was calculated by using 
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allometric equation whereas soil organic carbon was determined by Walkley-Black titration method. 

Average biomass carbon stock was calculated as 202.33 Mg/ha whereas average soil organic Carbon 

was calculated as 40.55 Mg/ha, resulting into a total average carbon stock of 242.87 Mg/ha. The 

highest value of 373.24 Mg/ha was recorded from dry forests whereas moist temperate site revealed 

the amount of 208.58 Mg/ha. Abies pindrow was the most significant specie in terms of net primary 

productivity containing an average biomass carbon value of 680.51 Mg/ha with 42.65% share 

followed by Pinus wallichiana 465.59 Mg/ha (29.18%), Cedrus deodara 305.87 Mg/ha (19.17%), 

Picea smithiana 62.50 Mg/ha (3.92%) and Quercus incana 54.28 Mg/ha (3.40%) . Biomass and soil 

carbon stock was found to be influenced by anthropogenic and environmental variables including 

deforestation and altitude. Dry forests showed relatively better structural attributes and higher carbon 

contents. Current results are a significant step in evaluation of local carbon pools and provide 

necessary data for sustainable management of temperate forest ranges of Kashmir. 
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Abstract 
Recent development in Southeast Asia results in extensive consumption of pharmaceuticals for better 

and healthier life. The status of these chemicals is changing periodically from trace level to higher 

level that leads to chronic physiological changes in non-targeted animals. In this study the acute 

toxicity of twenty pharmaceutical compounds (non-steroidal anti-inflammatory (NSAIDs), 

antibiotics, beta blockers, anti-malarial and anti-epileptic agent.) taken from district Vehari of Punjab, 

Pakistan was determined with regard to 24-h growth inhibition in terms of EC50 (effective 

concentration 50%) values by employing bioassay with Escherichia coli. The toxicity ranges from 

1.03 × 10-05mM (Diclofenac) to 1.24 × 10-03mM (Aspirin). Further, the highest toxicity enhanced 

value (Te as ratios of predicted over experimental EC50 values) 4.04 (Propanolol) was determined by 

employing QSAR modal (available for bacteria) and lowest 1.01 (oxytetracycline). Due to ionogenic 

nature of pharmaceuticals, the problem of ionization was addressed by using Octanol-water 

distribution constant. Results reveal the antimicrobial activity of NSAIDs is comparable with the 

antibiotics. The maximal toxicity of cefixime indicates the chemical with potential to attach on 

bacterial cell wall synthesis are more toxic. The toxicological potential of pharmaceutical compounds 

to non-target organisms and increasing trend in detected concentration has serious concern to aquatic 

and terrestrial environmental health.  


