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CHAPTER: 24 

PHEROMONES FOR INSECT PEST MANAGEMENT 

SHOWKET A. DAR. & SAJAD H. PAREY 

Department of Entomology Sher-e-Kashmir University of Agricultural Science 

and Technology, Shalimar, Jamm and Kashmir-India-190 025. 

SKUAST-K pin code: 190025 

ABSTRACT 

Repeated applications of insecticides to control pests may not be cost efficient in 
the long run; as it may cause natural balance to upset in the orchard ecosystem 
(reducing the populations of natural enemies, triggering populations build-up of 
secondary pests; besides the research demonstrated that neonicotinoid seed 
treatments do not provide consistent return on investment (Philpott 2016). Several 
methodologies are being applied as an integrated pest management programme 
(IPMP) to obstacle the pest damage. Among various applied strategies of IPMP, 
application of sex pheromones as mating disruption is regarded as one of the best 
approach (Ashraf et al., 2007). While as, the competitive disruption i,e. ratio of 
dispensers to females and traps is highly consequential and renders the control 
pest-density-dependent (Miller and Gut, 2016). Pheromones are chemical 
substances released or emitted by individual insects elicit behavioural response in 
the individuals belonging to the same species. A variety of approaches employed 
in pheromone technology include detection and monitoring, mating disruption, 
autodetection (Holdcraft et al., 2016) mass trapping and lure and kill method 
(Welter et al., 2005) e.g., mating behavior in D. suzukii is characterized by distinct 
elements of natural (male) or artificial, leading to female acceptance for mating 
(Revadi et al., 2015).  
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CHAPTER: 2 

INSECT ORIGIN AND EVOLUTION 

SHOWKET A. DAR & SAJAD H. PAREY  

Department of Entomology Sher-e-Kashmir University of Agricultural Science 

and Technology, Shalimar, Jammu and Kashmir-India-190 025. 

SKUAST-K pin code: 190025  

INTRODUCTION 

Evolution has produced astonishing variety in insects, like some possible shapes 
of antennae. Based on genome sequencing data, it is estimated that the class of 
insects originated on Earth about 480 million years ago, in the Ordovician, at about 
the same time terrestrial plants appeared. Insects evolved from a group of 
crustaceans. They were the first animals to develop flight, about 400 million years 
ago in the Devonian period. The oldest definitive insect fossil, Rhyniognatha 

hirsti, is estimated to be 407 to 396 million years old. Global climate conditions 
changed several times during the history of Earth, and along with it the diversity 
of insects. The Pterygotes (winged insects) underwent a major radiation in the 
Carboniferous (356 to 299 million years ago) while the Endopterygota (insects that 
go through different life stages with metamorphosis) underwent another major 
radiation in the Permian (299 to 252 million years ago). Most extant orders of 
insects developed during the Permian period. Many of the early groups became 
extinct during the mass extinction at the Permo-Triassic boundary, the largest 
extinction event in the history of the Earth, around 252 million years ago. The 
survivors of this event evolved in the Triassic (252 to 201 million years ago) to 
what are essentially the modern insect orders that persist to this day. Most modern 
insect families appeared in the Jurassic (201 to 145 million years ago). In an 
important example of co-evolution, a number of highly successful insect groups- 
especially the Hymenoptera (wasps, bees and ants) and Lepidoptera (butterflies) 
as well as many types of Diptera (flies) and Coleoptera (beetles)- evolved in 

https://en.wikipedia.org/wiki/Antenna_(biology)
https://en.wikipedia.org/wiki/Insect
https://en.wikipedia.org/wiki/Ordovician
https://en.wikipedia.org/wiki/Terrestrial_plant
https://en.wikipedia.org/wiki/Crustacean
https://en.wikipedia.org/wiki/Devonian
https://en.wikipedia.org/wiki/Rhyniognatha_hirsti
https://en.wikipedia.org/wiki/Rhyniognatha_hirsti
http://tools.wmflabs.org/timescale/?Ma=407–396
https://en.wikipedia.org/wiki/Pterygotes
https://en.wikipedia.org/wiki/Adaptive_radiation
https://en.wikipedia.org/wiki/Carboniferous
https://en.wikipedia.org/wiki/Endopterygota
https://en.wikipedia.org/wiki/Metamorphosis
https://en.wikipedia.org/wiki/Permian
https://en.wikipedia.org/wiki/Order_(biology)
https://en.wikipedia.org/wiki/Permian
https://en.wikipedia.org/wiki/Permian%E2%80%93Triassic_extinction_event
http://tools.wmflabs.org/timescale/?Ma=252
https://en.wikipedia.org/wiki/Myr
https://en.wikipedia.org/wiki/Triassic
https://en.wikipedia.org/wiki/Family_(biology)
https://en.wikipedia.org/wiki/Jurassic
https://en.wikipedia.org/wiki/Co-evolution
https://en.wikipedia.org/wiki/Hymenoptera
https://en.wikipedia.org/wiki/Lepidoptera
https://en.wikipedia.org/wiki/Diptera
https://en.wikipedia.org/wiki/Coleoptera
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CHAPTER: 1  

WHAT IS AN INSECT? 

SHOWKET A. DAR & SAJAD H. PAREY 

Department of Entomology Sher-e-Kashmir University of Agricultural Science 

and Technology, Shalimar, Jammu and Kashmir-India-190 025. 

SKUAST-K pin code: 190025 

INTRODUCTION 

Insects (from Latin insectum, a Calque of Greek ἔντομον [éntomon], means "cut 
into sections"). Scientifically, the macro organism insect is classified: Kingdom-
Animalia, Phylum- Arthropoda, Clade- Parncrustacea, Subphylum- Hexapoda, 
(Unranked--Ectognatha, class-Insects (Linnaeus, 1758). Insects are a class of 
invertebrates within arthropod phylum that have a  chitinous exoskeleton, three-
part body (head, thorax and abdomen), three pairs of jointed legs, compound eyes 
and one pair of antennae. They are the most diverse group of animals on the planet, 
including more than a million described species and representing more than half 
of all known living organisms. The number of exact species is estimated at 
between six and ten million and potentially represent over 90% of the differing 
animal life forms on Earth. Insects may be found in nearly all environments, 
although only a small number of species reside in the oceans, a habitat dominated 
by another arthropod group, crustaceans. Till date total of 950000 species of 
insects have been described by Entomologists, USA. 

The life cycles of insects vary but most hatch from eggs. Insect growth is 
constrained by the inelastic exoskeleton and development involves a series of well-
organized phases. The immature stages can differ from the adults in structure, habit 
and habitat, and can include a passive pupal stage in those groups that undergo 4-
stage metamorphosis (in holometabolism). Insects that undergo 3 stages 
metamorphosis lack a pupal stage and adults develop through a series of nymphal 
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CHAPTER: 28 

MANAGEMENT OF CODLING MOTH,  
CYDIA POMONELLA (L.) (LEPIDOPTERA: TORTRICIDAE)  

SHOWKET, A. DAR1; SAJAD H. PAREY1 & SHABBER HUSSAIN2 

 

Division of Entomology & Fruit Science, Sher-e-Kashmir University of Agricultural 

Science and Technology, Shalimar, Jammu and Kashmir-India-190 025. 

SKUAST-K pin code: 190025 

Corresponding author’s email: showketdar43@gmail.com 

ABSTRACT 

The strategies for Codling moth (Cydia pomonella) control are undergoing the 
major changes brought about by a need for more IPM- selective control tactics 
like, resistance development and regulatory restrictions. The pheromonal control 
technologies are ready to replace the organophosphates insecticides which have 
been the backbone of codling moth control for many years. The pheromonal 
control includes the use of mating disruption or attracts and kill and autoconfusion, 
whileas the other control strategies comprise of insect growth regulators and 
microbial agents. In contrast to synthetic chemical control, the future control 
programs will likely include a variety of tactics merged into a unified program to 
achieve population reduction and economic control without impacting biological 
control of other pests. Monitoring efforts of codling moth populations in 
commercial orchard must be intensified through mating disruption to make these 
programs successful and reduce the risk of unacceptable fruit damage. Considering 
the high annual control costs, a sterile insect release program may be economical 
in the long run to deal with the most important insect pests of apples and pears. 

Key words: Pest, Cydia pomonella, Management, Orchard, Fruit  
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CHAPTER: 3 

WHAT IS AN INSECT PEST? 

SHOWKET A. DAR; SAJAD H. PAREY & M.YOUNUS WANI 

Department of Entomology Sher-e-Kashmir University of Agricultural Science 

and Technology, Shalimar, Jammu and Kashmir-India-190 025. 

SKUAST-K pin code: 190025 

INTRODUCTION 

Humans are fascinated by the living organisms that share their environment; they 
love to watch an ant groom itself, a bee gather nectar, or a spider build its web. 
But this interest is seldom encouraged in our busy society. Adult attitudes toward 
insects (and related arthropods) are generally negative -- the ant is a nuisance, the 
bee might sting, and the spider... well just look at what happened to little Miss 
Muffett (daughter of Muffett, T. Entomologist). Through these attitudes we send 
our children a clear, subconscious message that insects (and most other parts of 
the natural environment) are unsafe, unclean, and unappealing.  Most children 
adopt this viewpoint before they leave elementary school; they grow up, like their 
parents, convinced that the "only good bug is a dead bug". The mass media 
continually reinforces this belief with reports about killer bees, giant grasshoppers, 
poisonous spiders, and crops destroyed by marauding bands of insects.   This 
cultural indoctrination has produced a society that seems to be increasingly 
consumed by efforts to eliminate insects from all facets of daily life.   Pest control 
has become big business.  Nearly 75 million pounds of broad-spectrum 
insecticides are manufactured and sold each year for use in American homes and 
gardens. Annual revenues from insecticide sales to homeowners exceed 450 
million dollars.  
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Abstract—This paper proposes a new circuit topology for 
Cascaded H-bridge based static compensator (STATCOM). The 
proposed circuit consists of H-bridge cells with asymmetric 
capacitor voltages. However, the difference in voltage among the H-
bridge cells is less than 10% leading to a modular design. The space 
vector diagram formed by proposed circuit consists of six twelve 
sided polygons (dodecagons). Dodecagonal Space Vector diagram 
offers increased modulation range as compared to conventional 
hexagonal space vector diagram. The increased voltage obtained 
can be used suitable in static compensators as shown in this paper. 
Additionally decagonal space vector pulse width modulation on this 
dodecagonal space vector diagram offers  several advantages like  
reduction in harmonics, reduction in dv/dt rating of switches, 
complete elimination of   6n±1 harmonics (for n= odd) etc. 
Simulation results demonstrating the benefits of Dodecagonal Space 
Vector PWM in STATCOM application are also presented. 

Index Terms— Cascaded H-bridge (CHB); STATCOM; Flexible 
AC transmission Systems (FACTS); Dodecagon, Space Vector Pulse 
Width Modulation (SVPWM); Voltage Source Converter (VSC) 

I. INTRODUCTION 
Static compensator (STATCOM) is a member of flexible AC 

transmission systems (FACTS) device family. These are shunt 
connected devices based on voltage source converters (VSC) and 
have been widely used in transmission and distribution system 
for reactive power compensation, regulating grid voltages, 
mitigating faults etc. [1]-[2]. With ever increasing use of 
renewable energy resources, the use of STATCOM has become 
absolutely essential. For decades these have been used at 
transmission and distribution level for reactive power 
compensation. A ±100MVA STATCOM was installed at the 
Sullivan substation of Tennessee Valley Authority (United 
States) in 1995[3]. 

Voltage source converter (VSC) forms the back bone of a 
STATCOM. The VSC of STATCOM can either be multi-pulse 
or a multilevel converter. Recently multilevel converters have 
become an important technology in high-power applications [1]. 
With modularity and flexibility, multilevel converters have 
shown superiority in high-power applications like medium 
voltage drives and FACTS controllers.  Akagi [2] has presented a 
review of multilevel converter topologies in such applications. 

Cascade H-bridge converter based STATCOM are among the 
most commercialized FACTS devices. Major companies in 
electric power industry like Siemens , ABB, Alstom, General 
Electric are currently using Cascaded H-bridge based 
STATCOM’s [4]-[5] .The Cascade H-bridge converters using  
self-commutating  devices like IGBT’s combines isolated 
voltage levels to generate nearly sinusoidal voltages . With large 
voltage levels almost sinusoidal voltages can be generated even 
when semiconductor devices are operated at the low frequency. 
This minimizes switching system losses and output filter 
requirement.  

Among      modulation    techniques phase shifted PWM, 
level shifted PWM and space vector pulse-width modulation   
(SVPWM) are more common in case of multilevel converters 
[6]-[12]. SVPWM offers significant advantages over phase 
shifted PWM and level shifted PWM in terms harmonic 
performance, ease of implementation in DSP, dc bus utilization. 
Dodecagonal Space Vector PWM an extension of SVPWM has 
been reported in literature for quite some time. This modulation 
technique because of closely spaced voltage vectors offers 
several advantages like lower dv/dt rating of switches, lesser 
harmonics, complete elimination of 6n±1(for odd values of n), 
maximum dc bus utilization etc. [13]-[15].  
The present work proposes a new circuit topology for the 
Cascaded H-bridge Converter. A Simulink model of grid 
connected CHB is developed and dodecagonal space vector 
PWM is used for reactive power compensation. Simulation 
results have been presented to demonstrate efficacy of the 
proposed concept. 

II. ANALYSIS OF PROPOSED TOPOLOGY

A. Circuit Topology 
The proposed topology is a cascaded H-bridge converter with 

four cells in each phase.  Three of the cells have capacitor 
voltages of 0.333 Vdc while the fourth one has a capacitor 
voltage of 0.366Vdc as shown in Fig. 1. Due to less than 10% 
difference in cell voltages, identical cells can be used to make 
the converter, leading to a modular design. If V is capacitor 
voltage of a cell, then depending upon the status of switches of 
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Preface

Globally, farming communities are finding it difficult to fulfill food demands of 
human populations due largely to declining crop production. The crop production is 
dwindling due to declining cultivable lands, fluctuating environments, and exces-
sive usage of chemical fertilizers in order to optimize crop yields. Apart from these, 
the nutrient pool of soil is deteriorating rapidly, which further intensifies agricul-
tural problems. Due to these, there is a pressing need to find solutions to expensive 
and environmentally disruptive problems. To solve these problems, soil microbiota 
have been found as inexpensive and environmentally sustainable options as organic 
fertilizers in providing adequate nutrients to growing crops including legumes. 
Legumes grown in many countries improve soil quality by increasing soil organic 
matter and soil structure and porosity, recycling nutrients, decreasing soil pH, diver-
sifying the rhizosphere microbes, and decreasing disease incidence. The application 
of rhizobial inoculants and other free-living/associative plant growth-promoting 
rhizobacteria (PGPR) and mycorrhizal fungi in legume production has been found 
extremely useful.

Microbes for Legume Improvement (second edition) written by qualified teachers 
and scientists presents exceptional, recent, and wide-ranging information on the use 
of beneficial soil microbiota in legume production across different production sys-
tems. The revised edition presents the current status on the taxonomy of bacteria 
able to establish nitrogen-fixing legume symbiosis. Recent developments in the 
active biomolecules involved in rhizobia-legume symbiosis are highlighted. The 
importance of flavonoids and nod factors in legume-microbe interactions and their 
role in legume improvement is dealt separately. The advances made in recent times 
on the role of ethylene and bacterial ACC deaminase in legume-Rhizobium interac-
tions are also included in this second edition. The latest developments in the field of 
some novel rhizobial exopolysaccharides and their role in legume-rhizobia symbio-
sis and environmental monitoring in legume improvement are discussed separately. 
The rhizobial diversity for tropical pulses and forage and tree legumes in Brazil is 
discussed separately. The book further describes the potential of rhizobia as plant 
growth-promoting rhizobacteria for enhancing the production of legumes in differ-
ent agronomic regions. The deficiency of phosphorus restricts the legume produc-
tion severely. To address and resolve such problems, meaningful and extensive 
information on the role of phosphate-solubilizing bacteria in the improvement of 
legumes is highlighted. The mycorrhizosphere interactions involving mycorrhizal 
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establishment, mycorrhizal management for improving legume productivity, and 
interactive influence of mycorrhiza on legume development are described. The role 
of associative plant growth-promoting rhizobacteria especially Azospirillum used 
either alone or as mixture with other PGPR in increasing the productivity of legumes 
is highlighted. Also, endophytic microbes affecting legume performance are 
included in this second edition. This book further provides some novel microbial 
strategies and proposes alternative solution, which if properly applied could help to 
boost the overall performance of legumes growing under various stressed environ-
ments including salt, drought, and heavy metal-polluted soils. Also, this book gives 
information on how rhizobia abate metal toxicity and consequently enhance legume 
production in metal-contaminated soil, when used as metal-tolerant inoculants. The 
information and strategies described in this second edition are very useful which 
may serve as an important and updated reference material. This revised edition pro-
vides an elaborate overview for persons interested in legume research. This revised 
edition will, therefore, be of great practical interest to research scientists, postgradu-
ate students, bioscience professionals, decision-makers, and farmers who aim to 
apply microbes for enhancing legume production. It is also likely to serve as a pre-
cious resource for agronomists, soil microbiologists, soil scientists, biologists, and 
biotechnologists involved in legume research.

We are extremely grateful to our well-qualified and internationally renowned 
colleague authors from different countries for providing their important, authorita-
tive, and cutting-edge scientific information to upgrade this book. All chapters pre-
sented in this revised edition have the latest information with well-placed tables and 
figures and most recent references. The timely help and generous support extended 
by our loyal and trusted research scholars in revising this book are commendable. 
We are indeed very thankful to our family members for their unconditional and 
constant support, who, in their own ways, motivated us to complete this herculean 
task. We must also appreciate the honest efforts of the book publishing team in 
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Abstract—The success stories of modern business are visible to 
everyone, but the main concern is that, whether the business houses 
are fulfilling their social responsibilities. In order to avoid the 
wrongdoings in the organisations or by the organisations, in recent 
years much emphasis is given on Business ethics, corporate social 
responsibility & to execute these two functions, the corporate 
governance. Every organisation now-a-days has the well defined 
Code of Ethics, defining the role, function and boundaries within 
which each individual can perform within the organisation. Every 
organization has one function associated with their core business 
functions as Social Corporate Responsibilities which in its theoretical 
terms explain the role of these business houses in solving the issues & 
problems of society. Many companies are now a days are publishing 
their data related to social corporate responsibility which sometime 
my lead to increase in their goodwill among the customers as well as 
society. As per the data given by Reliance industries Limited, it is 
providing benefit to almost 150,000 individuals every month.  Tata 
group of companies’ have spent on an average of Rs. 1000 crores per 
annum. As per the data provided by futurescape on India’s top 
companies for sustainability & CSR, the Tata Steel Ltd is at the first 
rank & GMR Infrastructure Ltd occupies the 100th rank. 
Comparatively many companies are now scaling up for their 
contribution towards Corporate Social Responsibilities in recent past 
but surprisingly it has also been found that most of the companies are 
not meeting the 2% norm for CSR spending. So this paper has made 
an attempt to understand the concept of Social corporate 
responsibility & how various organisations whether public or private 
are contributing towards the welfare of the society. 
 
Keywords: Corporate Social Responsibility, Business Ethics, 
Business Sustainability 

1. INTRODUCTION 

Corporate social responsibility (CSR) refers to business 
activities that resulted in the welfare of the society. The CSR 
activities can include number of tactics ranging from parting 
away from the part of the profit of the organisation for charity, 
helping the poor’s in uplifting their life style to implementing 
the environmental protective business measures. 

In the recent past the concept of CSR has got an so much 
importance and many deliberations have been done to study & 
research the importance & contribution of business 
organisations towards the welfare of the society. It has now 

got an unique importance from business & societal 
perspectives. Many matching and similar concepts such as 
corporate citizenship, business ethics, stakeholder 
management and sustainability, have emerged in place of the 
CSR. In other words these concepts are substituting the word 
CSR. The Indian economy is showing the good growth rate of 
the Business & now it has become the need of the hour to pay 
attention towards the social & environmental performance 
long with the financial performance. Thus the CSR concept 
says that an enterprise is accountable not only for their 
financial performance but for its all stakeholders including 
customers, employees, suppliers and society at large. CSR 
represents the constant commitment of the business 
organisations to behave in a fair and responsible way for the 
economic development of the country while improving the 
quality of life of the employees and their families in particular 
& local community & society at large. 

Accordingly the Companies Act, 2013 and the CSR Rules 
(The Act) were formulated that came into effect from 1 April 
2014. As per the Act, companies having a net worth of INR 
500 crore (Cr.) or more, or a turnover of INR 1000 Cr. or 
more, or a net profit of INR 5 Cr. or more in a given financial 
year are required to spend 2 per cent of their profits on CSR 
programmes. 

There are a few broad categories of social responsibility that 
many of today's businesses are practicing: 

1. Environmental efforts: One prime focus of today’s 
business is to protect & safeguard the environment while 
providing the best quality products & Services to the 
customers. 

2. Philanthropy: Many business organisations are now 
moving towards philanthropic activities by making 
available the funds for the public at the time of exigencies 
& other similar times. 

3. Ethical labour practices: Organisations can also play a 
vital role by treating every employee in a fair & ethical 
way especially in localities where we have diverse 
workforce. 

4. Volunteering: Many organisations now volunteer 
themselves in providing the full support for the good 
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Preface

India is one of the fastest growing economies of the world with the
majority of its population, approximately 68.84%, still living either
in villages or in small towns. The country has achieved success in
taming many macroeconomic variables like GDP, inflation, fiscal
deficit, poverty, micro-financing, forex reserves, BoP etc. and have
done well in the field of space, health, energy, food security after
independence. Many economists criticize the growth story of the
country and consider it far from being inclusive. They are of the
opinion that the major growth centres of the country are still located
in big cities, and the country is unable to exploit the potential of
rural areas and rural population fully.  This book has been designed
to give an insight into various ever-changing aspects in the arena
of socio-economic development. The critical analysis presented in
the book covers critical dimensions of growth and development
including tourism, PDS, skill development, MSME, banking, micro-
financing, telecom, entrepreneurship etc. The areas covered will
be beneficial for the scholars, faculty and society at large in guiding
them about various hindrances to the inclusive growth of the
country as well as simultaneously providing strategies to overcome
them. Addressing the challenges and surpassing the impediments
will promote not only economic growth, employment generation
and better standards of living in the urban areas, but also stimulate
economic activities and innovations in the rural areas.
Developing a comprehensive and holistic book is an integral part
of the conference for which we have worked really hard. We are
highly indebted to Professor R.D Sharma, Vice Chancellor,
University of Jammu, without whose blessings and support the
project would not have been possible. We are also grateful to
Professor G M Bhat. It is only due to his out of the box thinking
and continuous encouragement that has stimulated us to undertake
this endeavour. We sincerely acknowledge the consistent support



Personality Development

and guidance of Professor Alka Sharma, Director of The Business
School from the very beginning. This conference is a result of
untiring efforts and timely advice of Professor Sameer Gupta and
Professor Vinay Chauhan, who have continuously acted as
torchbearers throughout this journey. We are thankful to all authors
for their precious time, valuable research and the confidence they
have shown in us. Nothing can happen without finances; we are
grateful to the Indian Council for Social Sciences Research for
providing us sufficient and timely financial support this venture.
We are thankful to Bharti Publications for bringing the book out in
time. At last, we convey our thanks to each and everyone who has
contributed to this endeavour. We hope that this book will prove
useful to our readers.

Editors

(iv)
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Preface

The increase in abiotic stress factors has become a major threat to the sustainability

of crop production. This situation has led to thinking of ways which can help to

come up with potential measures. It is, therefore, necessary to understand the

influence of abiotic stress factors on crop performance and the mechanisms by

which these factors impact plants. It has now become evident that abiotic stress

impacts negatively on plant growth and development at every stage of the plant’s

life. Plants adapt to the changing environment with the adjustment at physiological,

biochemical and molecular levels. The primary possible mechanism involved in the

negative effects of abiotic stress factors is the excess production of reactive oxygen

species (ROS). They alter physiological and molecular mechanisms leading to poor

performance of plants. Plants, however, are able to cope with these adverse effects

by inducing antioxidant systems as the priority. Nevertheless, the dual role of ROS

has now also been ascertained which provides an evidence for the regulation of plant

metabolism positively on a concentration-dependent manner. Under conditions of

high ROS production, the antioxidant system plays a major role in diminishing the

ROS effects. Thus, ROS production and antioxidant system are interwoven with

abiotic stress conditions. The antioxidants have the capacity to hold the stability in

metabolism in order to avoid disruption due to environmental disturbances.

The present edited book is an attempt to update the state of art of the knowledge

on metabolism of ROS and antioxidants and their relationship in plant adaptation to

abiotic stresses involving physiological, biochemical and molecular processes. The

chapters are also focused on the current climate issues and how ROS metabolism

can interact with the antioxidant system to accelerate detoxification mechanism. It

will enhance the mechanistic understanding on ROS and antioxidant systems and

will pave the path for agricultural scientists in developing tolerant crops to achieve

sustainability under the changing environmental conditions. Additionally, the pres-

ent book could provide an excellent material for undergraduate, postgraduate and

doctoral students to understand fundamentals of ROS metabolism and antioxidant

system under both optimal and stressful environments.

Los Banos, Philippines M. Iqbal R. Khan

Aligarh, India Nafees A. Khan
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Italy

Alessandra Francini Institute of Life Sciences, Scuola Superiore Sant’Anna,

Pisa, Italy

Masayuki Fujita Laboratory of Plant Stress Responses, Department of Applied

Biological Science, Faculty of Agriculture, Kagawa University, Kita-gun, Kagawa,

Japan

Vandana Gautam Department of Botanical and Environment Sciences, Guru

Nanak Dev University, Amritsar, Punjab, India

Iain D. Green Department of Life and Environmental Science, The Faculty of

Science and Technology, Bournemouth University, Dorset, UK

Neha Handa Department of Botanical and Environment Sciences, Guru Nanak

Dev University, Amritsar, Punjab, India

Mirza Hasanuzzaman Department of Agronomy, Faculty of Agriculture,

Sher-e-Bangla Agricultural University, Dhaka, Bangladesh

Molecular Biotechnology Group, Center of Molecular Biosciences (COMB),

Tropical Biosphere Research Center, University of the Ryukyus, Nishihara,

Okinawa, Japan

Masashi Inafuku Molecular Biotechnology Group, Center of Molecular

Biosciences (COMB), Tropical Biosphere Research Center, University of the

Ryukyus, Okinawa, Japan

Deepti Josula Life Sciences, Sri Venkateswara College, University of Delhi,

Delhi, India

x Contributors



Rashmi Kalia BBK DAV College for Women, Amritsar, Punjab, India

Yuriy Victorovich Karpets Dokuchaev Kharkiv National Agrarian University,

Kharkiv, Ukraine

Jatinder Katnoria Department of Botanical and Environment Sciences, Guru

Nanak Dev University, Amritsar, Punjab, India

Parminder Kaur Department of Botanical and Environment Sciences, Guru

Nanak Dev University, Amritsar, Punjab, India

Ravdeep Kaur Department of Botanical and Environment Sciences, Guru Nanak

Dev University, Amritsar, Punjab, India

Fareed Ahmad Khan Environmental Botany Section, Department of Botany,

Aligarh Muslim University, Aligarh, Uttar Pradesh, India

M. Iqbal R. Khan Plant Physiology Section, Department of Botany, Aligarh

Muslim University, Aligarh, India

Crop and Environmental Sciences Division, International Rice Research Institute,

Los Banos, Philippines

Nafees A. Khan Plant Physiology Section, Department of Botany, Aligarh

Muslim University, Aligarh, India

Kanika Khanna Department of Botanical and Environment Sciences, Guru

Nanak Dev University, Amritsar, Punjab, India

Tushar Khare Department of Biotechnology, Modern College (Savitribai Phule

Pune University), Pune, India

Sukhmeen Kaur Kohli Department of Botanical and Environment Sciences,

Guru Nanak Dev University, Amritsar, Punjab, India

Yuriy Evgenovich Kolupaev Dokuchaev Kharkiv National Agrarian University,

Kharkiv, Ukraine

Vinay Kumar Department of Biotechnology, Modern College (Savitribai Phule

Pune University), Pune, India

Abdul Mabood Department of Bioengineering, Integral University, Lucknow,

India

Srikrishna Mahanty Plant Molecular Biology Group, International Centre for

Genetic Engineering and Biotechnology (ICGEB), New Delhi, India

Asim Masood Plant Physiology Section, Department of Botany, Aligarh Muslim

University, Aligarh, India

Neeti Mehla Department of Botany, Sri Venkateswara College, University of

Delhi, Delhi, India

Contributors xi



Vishnu Varthini Nachimuthu Centre of Excellence in Molecular Breeding,

Tamil Nadu Agricultural University, Coimbatore, Tamil Nadu, India

Kamrun Nahar Laboratory of Plant Stress Responses, Department of Applied

Biological Science, Faculty of Agriculture, Kagawa University, Kita-gun, Kagawa,

Japan

Department of Agricultural Botany, Faculty of Agriculture, Sher-e-Bangla Agri-

cultural University, Dhaka, Bangladesh

Avinash Nagpal Department of Botanical and Environment Sciences, Guru

Nanak Dev University, Amritsar, Punjab, India

Mohd Irfan Naikoo Environmental Botany Section, Department of Botany,

Aligarh Muslim University, Aligarh, Uttar Pradesh, India

Fauzia Naushin Department of Botany, Women’s College, Aligarh Muslim Uni-

versity, Aligarh, Uttar Pradesh, India

Puja Ohri Department of Zoology, Guru Nanak Dev University, Amritsar,

Punjab, India

Hirosuke Oku Molecular Biotechnology Group, Center of Molecular Biosciences

(COMB), Tropical Biosphere Research Center, University of the Ryukyus,

Nishihara, Okinawa, Japan

Balaji Aravindhan Pandian Centre of Excellence in Molecular Breeding, Tamil

Nadu Agricultural University, Coimbatore, Tamil Nadu, India

Tasir S. Per Plant Physiology Section, Department of Botany, Aligarh Muslim

University, Aligarh, India

Malireddy K. Reddy Plant Molecular Biology Group, International Centre for

Genetic Engineering and Biotechnology (ICGEB), New Delhi, India

Palakolanu Sudhakar Reddy Plant Molecular Biology Group, International Cen-

tre for Genetic Engineering and Biotechnology (ICGEB), New Delhi India

Cell, Molecular Biology & Genetic Engineering Group, International Crops

Research Institute for the Semi-Arid Tropics (ICRISAT), Hyderabad, Telangana,

India

Ramesha A. Reddy Plant Molecular Biology Group, International Centre for

Genetic Engineering and Biotechnology (ICGEB), New Delhi, India

Farha Rehman Department of Botany, Faculty of Science, Mohammad Ali

Jauhar University, Rampur, Uttar Pradesh, India

S. Robin Centre of Excellence in Molecular Breeding, Tamil Nadu Agricultural

University, Coimbatore, Tamil Nadu, India

xii Contributors



Poonam Saini Department of Botanical and Environment Sciences, Guru Nanak

Dev University, Amritsar, Punjab, India

Shelja Sareen BBK DAV College for Women, Amritsar, Punjab, India

Anket Sharma Department of Botanical and Environment Sciences, Guru Nanak

Dev University, Amritsar, Punjab, India

Mansi Sharma Department of Biotechnology, Modern College (Savitribai Phule

Pune University), Pune, India

Vinita Sindhi Biological Sciences, Sri Venkateswara College, University of

Delhi, Delhi, India

Ravinder Singh Department of Botanical and Environment Sciences, Guru Nanak

Dev University, Amritsar, Punjab, India

Heena Tabassum Department of Bioengineering, Integral University, Lucknow,

India

Ashwani Kumar Thukral Department of Botanical and Environment Sciences,

Guru Nanak Dev University, Amritsar, Punjab, India

Alice Trivellini Institute of Life Sciences, Scuola Superiore Sant’Anna, Pisa, Italy

Susheel Verma Centre for Biodiversity Studies, School of Biosciences and Bio-

technology, Baba Ghulam Shah Badshah University, Rajouri, India

Vinod Verma Department of Botanical and Environment Sciences, Guru Nanak

Dev University, Amritsar, Punjab, India

Shabir H. Wani Division of Genetics and Plant Breeding, Faculty of Agriculture

WADURA, Sher-e-Kashmir University of Agricultural Sciences and Technology,

Jammu, India

Department of Plant, Soil and Microbial Sciences, Michigan State University, East

Lansing, MI, USA

Nurcan Yucel Department of Plant Protection, Faculty of Agriculture, Harran

University, Sanliurfa, Turkey

Contributors xiii







ix

	1	� Role of Salicylic Acid in the Control of General Plant Growth, 
Development, and Productivity���������������������������������������������������������������       1
Cesar J. Tucuch-Haas, Jesica V. Pérez-Balam,  
Karen B. Díaz-Magaña, José Manuel Castillo-Chuc,  
María G. Dzib-Ek, Gabriel Alcántar-González,  
Silvia Vergara-Yoisura, and Alfonso Larqué-Saavedra

	2	� On the Role of Salicylic Acid in Plant Responses  
to Environmental Stresses �����������������������������������������������������������������������     17
José A. Hernández, Pedro Diaz-Vivancos, Gregorio Barba-Espín, 
and María José Clemente-Moreno

	3	� Use of Salicylic Acid and Related Compounds to Improve  
the Abiotic Stress Tolerance of Plants: Practical Aspects���������������������     35
Tibor Janda, Magda Pál, Éva Darkó, and Gabriella Szalai

	4	� Emerging Trends in Physiological and Biochemical Responses  
of Salicylic Acid�����������������������������������������������������������������������������������������     47
Neha Handa, Sukhmeen Kaur Kohli, Ravdeep Kaur,  
Kanika Khanna, Palak Bakshi, Ashwani Kumar Thukral,  
Saroj Arora, Puja Ohri, Bilal Ahmed Mir, and Renu Bhardwaj

	5	� Wheat Germ Agglutinin and Dehydrins as ABA-Regulated  
Components of SA-Induced Cadmium Resistance  
in Wheat Plants�����������������������������������������������������������������������������������������     77
F.M. Shakirova, M.V. Bezrukova, Ch.R. Allagulova,  
D.R. Maslennikova, and A.R. Lubyanova

	6	� Salicylic Acid-Mediated Defence Signalling in Respect  
to Its Perception, Alteration and Transduction �������������������������������������     97
Kusum Verma and S.B. Agrawal

	7	� Role of Salicylic Acid in Heavy Metal Stress Tolerance: Insight  
into Underlying Mechanism���������������������������������������������������������������������   123
Sukhmeen Kaur Kohli, Neha Handa, Ravdeep Kaur, Vinod Kumar, 
Kanika Khanna, Palak Bakshi, Ravinder Singh, Saroj Arora, 
Rupinder Kaur, and Renu Bhardwaj

Contents



x

	8	� Heat Stress Tolerance in Plants: Action of Salicylic Acid���������������������   145
Rahat Nazar, Noushina Iqbal, and Shahid Umar

	9	� Salicylic Acid: Molecular Basis of Stress Resistance in Plants�������������   163
Uğur Uzuner, Aykut Sağlam, and Asım Kadıoğlu

	10	� Interaction of Salicylic Acid with Plant Hormones in Plants Under 
Abiotic Stress���������������������������������������������������������������������������������������������   201
Shagun Bali, Poonam, Vandana Gautam, Parminder Kaur,  
Kanika Khanna, Rupinder Kaur, Adarsh Pal Vig, Puja Ohri,  
and Renu Bhradwaj

	11	� Salicylic Acid and Nutrients Interplay in Abiotic Stress Tolerance ���������   221
Tasir S. Per, Mehar Fatma, Mohd. Asgher, Sofi Javied,  
and Nafees A. Khan

�Index�������������������������������������������������������������������������������������������������������������������   239

Contents

haider mehraj
Highlight

haider mehraj
Highlight



http://www.springer.com/978-981-10-6067-0

haider mehraj
Highlight





Scanned by CamScanner



Scanned by CamScanner



Scanned by CamScanner

haider mehraj
Highlight

haider mehraj
Highlight



(21) 

PERFORMANCE IMPROVEMENT OF FREE SPACE OPTICAL 
COMMUNICATION (FSOC) SYSTEM USING RELAY ASSISTANCE  

1Malik Mubasher Hassan 
1National Institute of Technology, Srinagar 

ABSTRACT 

In this paper, we investigate the performance improvement of free space 
communication based on relay assistance. This method seems to be one of the 
powerful mitigation tools in combating with the adverse effects of atmospheric 
turbulence on FSO communication. FSO communication refers to the transmission 
of information in the form of light through the open medium without using optical fiber 
cable. It is an emerging technology having huge bandwidth and capacity with regard 
to data transmission. It has attracted a good interest within the research community 
and the technology behaves fit for the future generation networks. Here we consider 
a channel model and took into account the atmospheric turbulence effect on it. The 
behaviour of the system is investigated before and after implementing the relay 
assistance. It has been established that there is a significant performance 
improvement while using the relay assistance.

KEYWORDS 

Free-space optical systems, relay assistance, atmospheric turbulence, fading 
channels. 

 

haider mehraj
Highlight



(22) 

SIDELOBE SUPPRESSION USING AIC TECHNIQUE IN OFDM-
BASED COGNITIVE RADIOS 

1Mohammad Abas Malik 
1Department of ECE, SOET, BGSB University, Rajouri, J&K 

 

ABSTRACT 

Orthogonal frequency division multiplexing (OFDM) is an efficient and effective trans-
mission technique for Cognitive radio (CR) systems but it suffers from out-of-band 
(OOB) radiations due to high spectral sidelobes. This is one of the major drawback 
of OFDM scheme especially in cognitive radios where it is important to prevent 

In this paper, we investigate the already existing technique called Active Interference 
Cancellation (AIC]) to overcome the sidelobe problem in OFDM using different 
system parameters. In this technique, a few tones at both edges of the spectrum 
hole and in the PU band are used to cancel the interference to LUs. Two special 
tones are called Active interference edge tones. The motto of all this is to cancel 
interference in that band. Unlike other methods, this technique does not affect 
receiver and need small alterations in the receiver and also there is no need of side 
information to be sent to the receiver. 

KEYWORDS 

OFDM, tones, CR, OOB.   
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(19) 

DESIGN AND PERFORMANCE ANALYSIS OF FSO (FREE SPACE 
OPTICAL) NETWORKS  

1Rehana Salam Bhat, 2Arashid Ahmad Bhat 
1, 2 Department of Electronics & Communication Engineering, BGSB University, Rajouri, J & K. 

ABSTRACT 

is a line of sight wireless communication system in which the data is transmitted in 
the form of laser beams. FSO is one of the best communication system because of 
its highest bandwidth, no need of licensing, maximum transmission data rates with 
very high security. Since the signal is transmitted via free space, the laser beams are 
degraded due to turbulent atmosphere. The main aim of this module is to first design 
a single channel FSO trans-receiver system and then upgrade it to higher number of 
channels (up to 30 channels). After the design is done and validated multiple 
simulations are carried out to evaluate the effects/phenomena that limit the 
performance of the proposed designs and extend their effects on performance 
evaluating parameters. Then different techniques are proposed that improve the 
performance evaluating parameters and either eliminate or minimize the effect of 
noise and distortion effects onto system performance.

KEYWORDS 

FSO, channel, wireless. 
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(23) 

DESIGN AND PERFORMANCE IMPROVEMENT OF OPTICAL 
TRANSRECEIVER SYSTEM 

1Ashiq Hussain Wagay, 2Abida Akhter, 3Sharika Ahad, 4Somia Raina, 5Shayista nazir, 6Arashid 
Ahmad Bhat 

1 Department of Electronics and Technology, GNDU, Amritsar, Punjab 
2, 3,4,5,6 Department of Electronics and Communication Engineering, BGSB University, Rajouri, J&K. 

ABSTRACT 

While optical networking had its origin in the research community a quarter of a 
century ago, the realization of the vision has not had a straight trajectory. The main 
focus of this paper was first to design a general bidirectional Trans-receiver system 
using fibre. After validating the design the dependence of various performance 
evaluating parameters onto various system parameters was evaluated. The 
dependences/effect of various noise source was also evaluated for validated design. 
After that, some techniques were proposed that if incorporated in our predesigned 
setup would improve the performance evaluating parameters and also their 
dependencies on the various system parameters. 

KEYWORDS 

Networking, Bidirectional, Transreciever 
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Review of methods for Voltage Control in AC Inverters 
1Arashid Ahmad Bhat, 2Junaid Farooq War,3Taseem Mufti

1, 2 Dept. of ECE BGSB University, Rajouri, J&K
3 Dept. of CSE BGSB University, Rajouri. J&K

ABSTRACT 

DC-AC inverters are electronic devices used to produce mains voltage AC power 
from low voltage DC energy (from a battery or solar panel). This makes them very 
suitable for when you need to use AC power tools or appliances but the usual AC 
mains power is not available. Examples include operating appliances in caravans 
and mobile homes, and also running audio, video and computing equipment in 
remote areas. Most inverters do their job by performing two main functions: first they 
convert the incoming DC into AC, and then they step up the resulting AC to mains 
voltage level using a transformer. And the goal of the designer is to have the inverter 
perform these functions as efficiently as possible. So, that as much as possible of 
the energy drawn from the battery or solar panel is converted into mains voltage AC, 
and as little as possible is wasted as heat. One of the key factors pertaining to AC 
inverters is output regulation. We take for granted the fact that our mains power is 
very well regulated. So, you can plug almost any appliance into a standard point 

enormous generating plants, with automatic regulation systems to keep the mains 
voltage and frequency very close to constant, despite load variations of many 

electronic inverter, connected to a modest battery or solar panel as the energy 
source. However most modern inverters can provide reasonably good regulation for 
loads of up to their rated capacity (given in watts) assuming of course that they are 
running from a well-charged battery. In this paper a brief review of most widely used 
methods for voltage regulation in AC inverters is explain and a mutual comparison is 
also drawn. 
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ABSTRACT 

Big table is a varied storage system for managing distributed data that is designed to 
scale to a very large size of data across numerous 
work with data store data in Big table, including web indexing. These applications 
place very different demands on Big table, both in terms of data size and latency 
requirements. Despite these varied demands, Big table has successfully provided 
high-performance solution for all of these Google products. Here, the aim is to 
provide the simple data model provided by Big table, which gives clients dynamic 
control over data layout and format, and we describe the design and implementation 
of Big table. Data is indexed using row and column names that can be arbitrary 
strings. Big table also treats data as unusual strings, although clients often serialize 
various forms of clustered but structural and clustered semi-structured data into 
these strings. Clients can control the locality of their data through careful choices in 
their schemas. This design decision makes it easier for clients to reason about the 
system's behavior in the presence of concurrent updates to the same row. Big table 
maintains data in alphabetical order by row key. The row range for a table is 
dynamically partitioned. Each row range is called a tablet which is the unit of 
distribution and load balancing. The aim is to provide efficiency in terms of 
availability and performance. 
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ABSTRACT 

A harmonic analyzer is used to obtain data in terms of electrical parameters for any 
point we are interested in for the application of harmonic filters. This device not only 
shows data on the spot but can also store data digitally which can later be retrieved 
using computer and a software provided by the harmonic analyzer manufacturer. 
Here In this paper, an attempt has been made to under the concept of harmonics, 
their causes and effects. Also, various methods adopted for harmonic analysis are 
described. Finally, a MATLAB based analysis is derived using various networks to 
efficiently perform harmonic analysis. 
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MIMO WIMAX TRANSCEIVERS  

1Junaid Farooq War, 2Arashid Ahmad Bhat, 3 Haider Mehraj 
1, 2,3 Department Of ECE, BGSB University, Rajouri, J&K

ABSTRACT 

Next generation wireless communication networks are expected to achieve 
increasing data rates. To obtain the expected performance Multi-User Multiple
Input Multiple Output (MU MIMO) is a key technique. In MU MIMO systems, the 
base stations transmit signals to two or more users over the same channel, because 
of which every user can experience inter-user interference. In Multiuser MIMO (MU-
MIMO) systems, pre-coding is essential to eliminate or minimize the multiuser 
interference (MUI). The design of a suitable pre-coding algorithm with good overall 
performance and low computational complexity at the same time is quite challenging, 
especially with the increase of system dimensions. In this paper, FPGA 
implementation of a novel low-complexity high-performance pre coding algorithm 
that is able to mitigate the multi user interference of the MU-MIMO systems in the 
context of a realistic WiMAX application scenario is proposed. 
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ABSTRACT 

In this digital era, the communication demand has increased from previous eras due 
to introduction of new communication techniques. As we can see there is increase in 
clients day by day, so we need huge bandwidth and high speed networks to deliver 
good quality of service to clients. Fiber optics communication is one of the major 
communication systems in modern era, which meets up the above challenges. This 
utilizes different types of multiplexing techniques to maintain good quality of service 
without traffic, less complicated instruments with good utilization of available 
resources. Wavelength Division Multiplexing (WDM) is one of them with good 
efficiency. It is based on dynamic light-path allocation. Here we have to take into 
consideration the physical topology of the WDM network and the traffic. We have 
designed here an 8-channel WDM system and carried out detailed analysis to 
evaluate the dependencies of the performance evaluating parameters onto the 
various system parameters. This paper focuses on design of a multi-channel WDM 

trans-receiver System and then optimizing its performance parameters. 
Simultaneously evaluation of dependencies of various performance evaluating 
parameters onto various system parameters was obtained. Moreover, effect of 
optical amplification was obtained onto system performance.  
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ABSTRACT 

It has been seen that a wide variety of systems or spaces require efficient gender 
recognition schemes so as to ensure their usage by a designated gender and hence 
to safe guard such sensitive systems and spaces from the wiles of an impostor. The 
aim of this this paper is to introduce such system of gender classification and that the 
rendered services of these sensitive systems are only used by a legitimate gender. 
One of the most unique characteristic of a person is his\her speech. Speech based 
gender classification aims at extracting various features of human speech and 
dictates, how these features can be used for gender classification. This paper gives 
an in-depth analysis as to how human speech can be used for gender classification. 
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ABSTRACT 

Biometrics simply means to recognize a person based on his behavioral or 
physiological characteristics. Biometrics is the key characteristics which is 
extensively used for person identification for various security applications. However 
existing systems using single biometric modality do not provide required level of 
accuracy and robustness. Authentication systems built on only one biometric 
modality may not fulfil the requirements of demanding applications in terms of 
properties such as performance, acceptability and distinctiveness. Even the best 
Unimodal biometric traits till date are facing numerous problems due to singular 
features and resemblances, accuracy issues, ambiguities etc. Majority of unimodal 
systems are found inefficient due to inherent ambiguities and singular feature 
causing false results. Most of the unimodal biometrics systems have problems such 
as noise in collected data, intra-class variations, inter-class variations, non-
universality etc. With the increase in security requirements and increase in forging of 
data, a single fold or unimodal biometric verification is not of much accuracy. Hence, 
there is a revolutionary implementation of combination of more than one biometric 
data which is called multimodal biometrics. Personal identification systems based on 
biometrics are employed in many applications to enrich the security of person 
identification systems and it has been attracting extensive attention due to the ever 
growing demand on access control, public security, forensics and e-banking. With 
the fast development of biometric data acquisition sensors and data processing 
algorithms, diverse biometric systems have been now widely used in various 
applications. These systems have greater advantages over traditional systems that 
are difficult to break and provide good anti-spoofing abilities. In this paper we discuss 
the various ways in which multimodal systems increase the security where otherwise 
unimodal systems would have failed. 
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ABSTRACT  

Wireless linked Mobile ad hoc network (MANET) is an autonomous system of mobile 
nodes. Each node in this system operates not only as an end system, but also as a 
router to forward packets. These nodes organize themselves and are free to move 
about into a network. The position of these nodes change frequently. To 
accommodate the changing topology special routing algorithms are needed. In this 
paper comparison of performance of DSDV (Destination Sequenced Distance 
Vector) and AODV (Ad hoc On-Demand Distance Vector) routing protocols is done 
on the parameters that include packet delivery ratio, throughput, and average end-to-
end delay. 
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