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Recent Trends and Approaches
In Phytoremediation

BismaMalik, Tanveer Bilal Pirzadah, Inayatullah Tahir,
Tanvir ul Hassan Dar and Reiaz Ul Rehman
Department of Bioresources, University of Kashmir, Srinagar, India

INTRODUCTION

The tremendous progress in scientific technology has evolved human life
globally and these developments have raised new issues which pose chal-
lenges to the environment, particularly protection and conservation (Bennett
etal., 2003). Further, in industrialized society exposure to toxic chemicals and
metals becomes unavoidable. Various anthropogenic activities lead to heavy
metal enrichment, especially in developing countries where it has become a
serious threat to the environment (Wang et al., 2001) by affecting the health of
animals as well as humans. The pollution by heavy metals degrades the qual-
ity of water, soil and air, thus having deleterious effects on agricultural pro-
duction. The governments around the world are duty bound to their citizens
to advocate a safe environment free from pollution. However, these environ-
mental issues are outweighed by other concerns for the countries’ economic,
agricultural and industrial development for ever-increasing populations. Thus
this prioritization in a particular direction becomes the driving force actu-
ally responsible for environmental pollution (Ikhuoria and Okieimen, 2000).
Plants play a pivotal role in transforming solar energy to green energy and have
tremendous potential to remediate soil from heavy metals. The conventional
methods available currently for the remediation of heavy-metal-contaminated
soils are expensive and are not necessarily eco-friendly. However, phytoreme-
diation is a novel ‘green technology’ which utilizes plants’ potential to restore
the health of the environment. The conclusions drawn on the basis of funda-
mental and applied research is that the plants possess tremendous potential
for eliminating, degrading or neutralizing a variety of heavy metal toxicants.
The wonderful nature of this technology is in its cost effectiveness, simplic-
ity, sustainability, environmental compatibility and the fact that it is more
aesthetically attractive than the conventional classical technologies. It can be
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1. Geoffrey Chaucer

1.1. General Prologue to The Canterbury Tales

The General Prologue to The Canterbury Tales justifies Chaucer’s traditional title as father of English poetry. In
couplets of iambic pentameter, the General Prologue introduces a wide range of characters from various occupations and
social strata, and contextualizes these pilgrims with realism not encountered previously in English poetry.

Chaucer started thinking about The Canterbury Tales in the mid- or late-1380s, and 1387 works best as a hypothetical
date for the fictional pilgrimage to have taken place. For the source of such a framing device as the General Prologue
serves, 1001 Nights and Boccaccio’s Decahedron are the probable direct influence. Giovanni Sercombe’s Novella, whose
frame involves a February trip including clergy through Italy during a plague in Lucca, in which the group elects a leader
for the tale-telling that takes place on the road, was probably written too late to have been an influence. Most other
medieval framed collections of tales lack the gratifying dramatic interaction of Chaucer’s Canterbury Tales.

It was once common for students to have to memorize the first eighteen lines of the General Prologue. This initial
eighteen-line single sentence presents a unified and ideal organic hierarchy: a great chain of awakenings from the rain to
the roots of the plants to the flowers, the sunny fields to the birds waxing musical and insomnia cal, to humans who maybe
sublimate the same impulses and their wanderlust into pilgrimages to holy shrines. So we progress from the natural to the
divine, or from the natural divine to the anthropomorphic sacred.

Immediately after that unified and carefully structured vision, terms such as Bifel, I, by adventure place us in the
realm of randomness, casual of thandedness, and subjectivity. The setting is established as the Tabard Inn at Southwark,
the borough across the Thames from London (20). The poet reports that “Well nyne and twenty secondary folk assembled
there” (24-25), a problematic enumeration of pilgrims, since we will soon learn that thirty are described or mentioned, not
counting Chaucer and the Host. The glitch seems to involve the reference to the three priests accompanying the Prioress
(164); should there really be only one priest? Is this a scribal corruption? Or is the phrase Well nine and twenty intentionally
vague anyway? A distinction is now required between Chaucer the poet and Chaucer the pilgrim. It is the pilgrim giving us
the prologue; point-of-view comes through this puppets perspective.

Most of the General Prologue consists of descriptions of the pilgrims in the kind of static literary portraiture
known to the age through works such as the Roman de la rose. But the poet’s attention to detail makes many of these
portraits seem to be more realistic and individualized depictions of actual people than the allegorical types presented in
other medieval works and estates satires. The socially highest-ranking pilgrim is, appropriately, the first pilgrim described.
The Knight is traditionally seen as one of the few idealized characters among the portraits, representing the chivalric ideal
and seeming to function as a peacemaker when he can. He fights on behalf of Christendom against Moors, Moslems, and
northern barbarians. He has not changed gear from his most recent battle, indicating that he immediately and admirably
committed himself to holy pilgrimage.

The Knights duties are to his lord and to God, the Squires to his lady; so with the Knight he completes the
tripartite composite of chivalry. This Squire is the Knights son, a page or knight-in-training who, with his curled locks
(81), is as fresshe as is the moneth of May (92). The Squire has not seen much military action. He must learn to carf biforn
his fader at the table (100); eventually he will carve before his lord. A Yeoman serves the knightly class as a kind of
military sergeant, forest policeman, and gamekeeper; but we hear only of his appearance. Chaucer-pilgrim has learned
very little about this fellow.

The first three portraits show three ranks in the secular classes. Next Chaucer turns to the religious notables, and
ironies abound. The portrait of the Prioress starts on the couplets off-line Prioress do not thyme with gentilesse or holiness
and indeed puts us off-balance. This is Madame Eglentyne (or Sweetbriar), a peculiar title and name for someone running
a nunnery. Her characteristic exclamation, by Seinte Loy! (120), is a dainty oath invoking a courtly saint. Altogether
Chaucer-poet describes the Prioress in courtly romance terms. Nunneries were often finishing schools for financially
burdensome daughters of the rich, so the satire is gentle. As we learn of her physiognomy, courtly behavior, linguistic
affectations, and much about her dining etiquette, we may be waiting to hear about her religious impulses, her charity and
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piety. Instead, we find that she is devoted to mice (144f), weeping when she discovers them caught in traps. (But who has
the traps laid out in the nunnery in the first place? She is the Prioress!) Madame Eglentynes brooch of gold reads Amor
vincit omnia love conquers all another ambiguous signal. Chaucer-pilgrim is enthusiastic in describing the Prioress, maybe
even a little smitten, not realizing that the portrait is askew. Traveling with the Prioress is Another Nonne ... and preestes
thre (163-164). Since the Second Nun and the Nuns Priest are assigned tales, Chaucer may have intended to supply
portraits. But an entourage of three priests is unlikely and may indicate a scribal glitch. If the Prioress is too much a
woman, the Monk, whose portrait is the same length as hers, is too much a manly man (167). That this vigorous and virile
fellow is devoted to venerie (166), or hunting, may be sexually suggestive. Of special interest in this portrait is the indication
that the undiscriminating Chaucer-pilgrim, naively and gullibly accepting what he hears from the other pilgrims, has
adopted the Monks own words and colloquialisms: concerning the monastic rule or any text defining the proper cloistered
life, the Monk “yaf nat of that text a pulled hen” (177) and considered it “nat worth an oyster” (182).

Monks and nuns were cloistered orders supposed to be dedicated to the contemplative life. To counter increasing
corruption infecting the monastic system, the mendicant orders of friars were created in the thirteenth century. Friars were
to take vows of poverty; their preaching and administering confession competed with the functions of local priests. Chaucers
Friar is a lymytour: he begs in a restricted limited area. He enjoys popularity because, probably unlike the local legitimate
priest, he gives easy penance (221f), thereby subverting the value of that sacrament. “He knew the tavernes wel in every
toun” (240) and seems to enjoy dalliances with women whom he subsequently marries off (211ff). We learn in the last line
of his portrait, arbitrarily, that his name is “Hubert” (269).

Next comes the townspeople. In the late Middle Ages, the rise of the middle class, or merchant class, created a
serious conceptual problem for the medieval worldview. What standards apply to these people? What makes a good knight
or bad friar is clearly defined, but what makes a good merchant? Chaucers Merchant, a dealer in commodities, sits high on
his horse (271), which ought to be imposing, or maybe hes trying too hard to seem so. His Flemish hat would increase the
effect. The Merchant contrives an appearance of success and responsibility, but he is in debt, as we find out in a slight
breach of the pilgrims dullard pose (280). Chaucer-pilgrim insists hes a worthy man, but, disturbingly, we dont know his
name (284).

As a young Oxford scholar in the fourteenth century, the Clerk would have learned the Trivium grammar, logic,
rhetoric and then the Quadrivium arithmetic, geometry, astronomy (astrology), music. With lean horse (287), threadbare
coat (290), and costly bibliophilia (293ff), this emaciated (289) low-ranking ecclesiastic at first appears slightly ludicrous,
but ultimately he is admirable in his scholarly devotion to moral philosophy. Nearly every Chaucer teacher in need of a
motto or epigraph chooses the key line here: And gladly wolde he lerne and gladly teche (308).

More than a generic lawyer, the Man of Law is one of about twenty legal sergeants analogous to Supreme Court
Justices in the US. Because of the appearance of the term pynche (326), it has been suggested that Chaucer may be
satirizing Thomas Pynchbeck, the sergeant who signed against Chaucer for his arrest in a 1388 debt case. The ironies are
subtle: e.g., His purchasing myghte nat been infect (320) can mean that his dealings were flawless or that his transactions
were perhaps not corrupt. In any case, the Man of Law has found ways of making real estate law lucrative for himself.

The Franklin, a landowner and country gentleman, travels in the company of the Man of Law, though it is unclear
if that fact is significant. The portrait at first seems to depict him as a glutton, but the bounty he enjoys at his estate he
happily shares with others. The Franklin may be materialistic, but he is not avaricious like so many other pilgrims. Instead,
his generosity is indicated, and he has served the public as a member of Parliament (356).

The Guildsmen are five city tradesmen belonging not to a craft guild, such as food services, but to a social or
parish guild a kind of fraternitee (364). None will tell a tale, nor do they have individual personalities in this composite
portrait. As husbands they may be somewhat henpecked (374f).

The short portrait of the Cook, who travels with the Guildsmen, exists primarily to highlight a repulsive joke: his
mormal (386) is a gangrenous itchy running sore, while his specialty, blankmanger (387), is a mousse. Chaucer-pilgrim
describes the Shipman as an excellent sea-captain, but he looks like a pirate and, perhaps significantly, He knew alle the
havenes ... And every cryke (407f) for hiding? Dartmouth (389) was a notorious haven for pirates, and this fellow hasnt
much of a conscience (398).
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The Physician represents a profession that in the medieval period merged astrology with the traditional system of
bodily humors. But as Doctour of Phisick (411), he holds an advanced degree in the field. This fellow is grounded in
astronomye (414) and ovetrly fond of gold (444). The Wife of Bath is one of Chaucers most compelling creations. She
eludes categorization and resists definition. Chaucer-pilgrim tries out various desperate approaches to categorize her,
including mention of the now-obsolete anti-feminist tradition regarding womens penchant for enormous hats (454). But
the narrator ends up simply with a jumble of details of no certain significance that she is somewhat deef (446) and Gat-
tothed (468), that she wears sharp spurs (473) and has been on many pilgrimages, etc. an inevitable failure in trying to
define this independent but sociable woman.

The Parson is given an unequivocally ideal portrait. He serves as a role model to his flock, for if gold ruste, what
shal iren do? (500). He does not, as many priests did during plague and famine times, abandon his parish for better fortune
in the city, but rather he patiently endures poverty. The Plowman, brother to the Parson, also represents an ideal. Because
of labor shortages after periods of plague, workers often accepted better offers for their services than were afforded by
their situations on the estates where they had been born. Such mobility signaled chaos to the medieval mind, but Chaucers
honorable plowman remains a simple, hard-working, tithe-paying Christian.

The Miller is a vulgar brute with a talent for breaking down doors with his head (550f). The poet emphasizes the
Millers obnoxiousness by shoving him at us in the manner of a cinematographic close-up; thus we read of his great furnace
of a mouth (559), the size of his nostrils (557), the texture of the hairs on the wart on his nose (554ff). He and his bagpipes
ride at the forefront of the pilgrimage.

The Manciple represents an obscure profession involving stewardship for a society of lawyers and primarily the
purchasing of provisions for a law school. It is an odd choice unless Chaucer had studied the law, which is indeed usually
assumed. This weasel can outcheat lawyers no small feat. The Reeve serves as the foreman of a manor, managing his lords
farmlands. This pilgrim probably takes advantage of his lords youth and inexperience. He is thin, intimidating, and suspicious.
The Reeve rides last on the pilgrimage, the furthest away from his enemy the Miller, where he can keep his eye on the
others.

The Summoner delivers citations for individuals to appear in the ecclesiastical (vs. civil) court. In Chaucers time
they had acquired policing powers and so could easily abuse the office for personal gain. This corrupt Summoner has
physical symptoms of syphilis, and his repulsive

outward appearance matches his inward moral character. The Pardoner is empowered to transmit indulgences
from the Pope. This pilgrim has formed a sinister brotherhood with the Summoner. He is a con-man, selling fake holy
relics, and something is peculiar about him sexually: I trowe he were a gelding or a mare (691). Finally, the Host, or
tavern-owner at the pilgrimages point of origin, matches the historical record showing a Southwark innkeeper also named
Harry Bailey. This boisterous self-appointed literary critic and emcee of the pilgrimage succeeds in arranging a scheme
whereby each pilgrim will tell two tales on the way to Canterbury, 55 miles east-southeast of London, and two on the
return trip back (120 tales total, if this plan had been carried through). The Host will judge the tale of best sentence and
moost solaas (798) and everyone else will pay for the winners dinner, at his own establishment, of course. Straws are
drawn, and the tension between chance and order with which the General Prologue began is resolved when the Knight
wins the honor of telling the first tale.

That the journey to Canterbury becomes a competition subverts the reflective process central to the true purpose
of pilgrimage. But the enterprise is none the less a happy revolution in literature.

1.2 The Canterbury Tales

Chaucer is now best known for The Canterbury Tales, a collection of twenty-Nine tales (27 in verse, 2 in prose)
told within the framework of a group of pilgrims telling stories as they travel on pilgrimage from Southwark (across the
Thames from London) to Canterbury. The setting is fictional, but presented in the famous General Prologue as fact, with
Chaucer including himself among the apparently random collection of thirty people assembled one April day, in the Tabard
Inn, preparing for their journey to St Thomas a Beckett’s shrine in Canterbury. In choosing a pilgrimage as his framing
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Chapter 6

Social Media Metrics in
an Academic Setup

Tasleem Arif
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Rashid Ali
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ABSTRACT

Social media is perhaps responsible for largest share of traffic on the Internet. It is one of the largest online
activities with people from all over the globe making its use for some sort of activity. The behaviour of
these networks, important actors and groups and the way individual actors influence an idea or activity
on these networks, etc. can be measured using social network analysis metrics. These metrics can be
as simple as number of likes on Facebook or number of views on YouTube or as complex as clustering
co-efficient which determines future collaborations on the basis of present status of the network. This
chapter explores and discusses various social network metrics which can be used to analyse and explain
important questions related to different types of networks. It also tries to explain the basic mathematics
behind the working of these metrics. The use of these metrics for analysis of collaboration networks in
an academic setup has been explored and results presented. A new metric called “Average Degree of
Collaboration” has been defined to quantify collaborations within institutions.

INTRODUCTION

Man’s desire to quantify things is as old as the mankind itself. We derive great pleasure when we are
able to represent something in terms of numbers particularly if the measurement at hand is of qualita-
tive nature. Social networks have been around since time immemorial but they attracted attention of
the sociologists only in the 1930’s (Cooley et al., 1997). Before the advent of computers analysis and
understanding of large scale complex networks was almost impossible. The computational power of
computers and their ability to store large amounts of data has provided the much needed impetus to the
analysis and understanding of large scale complex social networks. These networks have attracted huge
attention from the researchers and policy makers because they are being used for a variety of purposes.
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Abstract

Nanotechnology offers immense opportunities for improvement in the
quality of life through applications in agriculture and the food systems.
Development of nanotechnology-based novel agro-products, viz., nanosensors,
nano-fertilizers, nano-pesticides and nanoformulations of biocontrol agents,
is currently a subject of intense investigation. A variety of nanomaterials
has been recommended for use in agriculture, in order to help reduce the
consumption of agrochemicals by use of smart delivery systems, minimize
the nutrient losses and increase the yield through optimized water and
nutrients management. Nanotechnology-derived devices have also been
explored in the areas of plant breeding and genetics. Additionally, the
agricultural products and/or by-products can be utilized as a source for
developing bio-nanocomposites. Nevertheless, the potential advantages of
nanotechnology applications in the agricultural sector are still marginal,
and have not been commercialized to a significant extent, as compared to
other industrial sectors. Researches in the area of agricultural nanotech-
nology are being extensively pursued in quest for the solutions to the agri-
cultural and environmental challenges, such as sustainability, increased
productivity, disease management and crop protection through innovative
techniques for monitoring, assessing and controlling the agricultural
practices. This chapter provides a basic knowledge about the role of nano-
technology in developing sustainable agriculture and environment, and
eventually in the welfare of human society, at large, in the near future.
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17.1 Introduction

Significant developments in the agricultural
sector have been witnessed in recent years with
the rapid technological advancements and inno-
vations, to address the challenging issues of sus-
tainable production and food security. Indeed, the
demand for food will be increasing with the pas-
sage of time, while the natural resources such as
water, fossil fuel, land and soil fertility are gradu-
ally being depleted. Furthermore, the cost of
production inputs, viz., pesticides, chemical fer-
tilizers and micronutrients, is enhancing at an
alarming rate. Therefore, to address these perti-
nent issues, advanced researches in the area of
nanotechnology are underway for development
of precision farming practices. This will lead to
reduction in the production costs and maximize
the output with a precise control at a nanometer
scale. In this context, nanotechnology offers
enormous potential for improvement in the quality
of life through its applications in agriculture and
the food system (Ditta 2012). Nanotechnology-
based devices are being explored in the field of
plant breeding and genetic transformation
(Torney et al. 2007). Smart delivery systems for
agrochemicals, which were otherwise sprayed,
have been developed using nanomaterials as car-
riers for the delivery of active ingredients, with
minimum losses and increased yields through
optimized water and nutrient management
(Gogos et al. 2012). Further, the agricultural pro-
duce or its waste like wheat straw and soy hulls
could be effectively utilized by converting into
bio-nanocomposites, with enhanced physical and
mechanical properties, for bio-industrial pur-
poses (Alemdar and Sain 2008). Researches in
the area of agricultural nanotechnology are being
pursued for almost a decade, searching for solu-
tions to various challenges, such as sustainability,
improved varieties and increased productivity.
Several studies have revealed the increasing trend
of both the scientific publications and patents in
agricultural nanotechnology, especially for dis-
ease management and crop protection (Sastry
et al. 2010; Gogos et al. 2012). Most likely, the
knowledge of nanotechnology gained in other
emerging sectors, such as electronics energy and

S. Dwivedi et al.

medical sciences, could be effectively transferred
or adopted for agricultural applications. Also, the
improved fuel additives and lubricants can
improve the performance and the carbon foot-
print of agricultural machinery. Furthermore, the
improved packaging measures could benefit
farmers by reducing the post-harvest loses and
degradation of products before consumption.
Apart from the progress achieved in environmen-
tal monitoring and drug delivery techniques
(Chen et al. 2013), nanotechnology can also
benefit the poultry and livestock sectors.
Nanotechnology is poised to provide better solu-
tions to multiple problems in agriculture and
food sciences by offering novel approaches in
preservation of raw materials and their process-
ing for development of better quality plant and
other food products. Thus, agricultural nanotech-
nology has a potential for (i) reducing the amount
of pesticide consumption through nanocarriers
via effective targeted delivery to the pests; (ii)
making nano-fertilizers/ nutrients more available
to nanoscale plant pores, resulting in greater
nutrient use efficiency; (iii) adding nano-silicon
to increase water uptake efficiency in plants; and
(iv) developing nanobiosensors for slow release
of fertilizers and other agrochemicals, and pro-
viding many more benefits.

17.2 Nano Farming: A New
Perspective

Precision farming or agriculture has emerged in
recent years with the developments in the field of
wireless networking and miniaturization of the
sensors for monitoring, assessing and controlling
agricultural practices (http://www.lofar.org/p/
Agriculture.htm). It relates to site-specific crop
management and covers a wide range of pre- and
post-production aspects of agriculture from horti-
culture to field crop production (Burrell et al.
2004; Mayer et al. 2004; Zhang et al. 2004).
Recently, precision farming based on tiny micro-
electromechanical systems (MEMS) called
‘smart dust’ is regarded as a future nanotechnol-
ogy for agricultural applications. Smart dust is
comprised of sensors, robots and transponders
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Dr ShaChISOOd &Yasmeena Jan

Anita Desai is one of the most prominent Indian women
novelists writing in English and a pioneer of psychological
novelists in Indian English literature. She has portrayed in her
novels, the predicaments, the emotional traumas of woman as
an individual. In her novel Fasting, Feasting women are shown
as inferior and there is discrimination between the son and the
daughter in a family. More attention is paid towards the education
of boys than gitls. Anita Desai portrays the story of an Indian
traditional family, who follow different norms for the daughters
and son. The compatison of disctimination and mequalﬂ:tes
between the father and the mother, between a son and a
is reahsuca]lypomnyedmﬁlenovel. Here matchyandgu&t
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Bibliographic Data Extraction
from the Web Using Fuzzy-Based
Techniques

Tasleem Arif and Rashid Ali

1 Introduction

The exponential growth of the Web in addition to making the availability of
diversified data ubiquitous [18], has made the job of information search very tough
[26]. In order to find relevant information from the sea of data (the Web), the
information scientists need to devise efficient techniques to extract the required
data. These search techniques have to be supplemented with effective data pro-
cessing techniques that can use the acquired data in an intelligent way that even-
tually can help address user queries satisfactorily. Thus, it can be assumed that the
efficiency and efficacy of extraction, processing, and usage of data depends largely
upon the methodology used by the end user/application to search for the desired
results.

Though the use of search engines for finding relevant information on the Web is
on the rise [22], technically, they are primarily limited to a simple
relevance-ranking mechanism [11]. With the exponential growth of the Web and
abundance of keywords repetition across documents the results returned by a search
engine are vast and mostly beyond the limit of comprehension of a human being.
Whereas, with the increasing role of named entities on the Web [6] it is expected
that the search results should be highly expressive, e.g., if one searches for Prime
Minister of a country, he should get a list of all the Prime Ministers of that country
along with all other relevant details. Besides, the search results should present data
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Toxicogenomics: A New Paradigm
for Nanotoxicity Evaluation

Sourabh Dwivedi, Quaiser Saquib, Bilal Ahmad,
Sabiha M. Ansari, Ameer Azam,
and Javed Musarrat

Abstract

The wider applications of nanoparticles (NPs) has evoked a world-wide
concern due to their possible risk of toxicity in humans and other organ-
isms. Aggregation and accumulation of NPs into cell leads to their interac-
tion with biological macromolecules including proteins, nucleic acids and
cellular organelles, which eventually induce toxicological effects.
Application of toxicogenomics to investigate molecular pathway-
based toxicological consequences has opened new vistas in nanotoxicol-
ogy research. Indeed, genomic approaches appeared as a new paradigm in
terms of providing information at molecular levels and have been proven
to be as a powerful tool for identification and quantification of global
shifts in gene expression. Toxicological responses of NPs have been dis-
cussed in this chapter with the aim to provide a clear understanding of the
molecular mechanism of NPs induced toxicity both in in vivo and in vitro
test models.
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