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Abstract

This paper deals with the study of adsorption-
induced electrical properties of ferrocene
carbaldehyde using sandwich type cell
configuration with powder sample. During
adsorption of ethanol vapor the current of the
sample cell increased with time initially and
finally- reached to a saturation value at around
40-50 min. The rate of increase of current and
the saturation values of current are different for
different values of vapor pressure. From
electrical measurement in the vapor adsorbed
state, it was observed that the adsorption rates
follow the modified Roginsky–Zeldovich
equation. In the ethanol vapor adsorbed state
the material showed a remarkably high value of
electrical conductivity, which offers a scope to
use this material for developing alcohol sensors.

Keywords: Ferrocene carbaldehyde, adsorption,
electrical conductivity, Roginsky-Zeldovich
equation, sensor

1.  Introduction

Ferrocene is a very important organic
semiconductor with wide applications in different
fields of science and technology. It has been
used to synthesiz new polymeric material with
high electrical conductivity [1]. It can be used
to prepare photo switching devices [2]. Charge
transfer compounds can also be prepared by
using ferrocene [3]. More recently, ferrocene
has emerged as an important p-conjugated donor
group in the construction of “push-pull”
systems, which possess charge-transfer excited
states [4].

The electrical conductivity of some organic
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semiconductors may increases significantly upon
adsorption of gases and by exploiting this
property it is possible to develop highly sensitive
gas-sensors using those organic semiconductors
[5]. In this context, ferrocene and its derivatives
are particularly important due to their exciting
electrical properties in the presence of adsorbed
organic solvent vapors [6-8]. In this article, I
report the electrical properties of a ferrocene
derivative, ferrocene carbaldehyde (FcCHO) in
the presence of adsorbed ethanol vapor. The
results of the electrical measurements were
discussed on the light of the existing theory of
adsorption.

2. Experimental

Highly pure microcrystalline powder of ferrocene
carbaldehyde (abbreviated as FcCHO) were
purchased from the Aldrich Chemical Co.,
Milwaukee, WI, USA and used without further
purification. Spectroscopic grade solvent ethanol
(E. Merck, Germany) was used without further
purification for adsorption. Applying the usual
procedure [6-8], the sandwich-type sample cells
were prepared in air by placing 10 mg of the
powdered FcCHO on a clean stainless steel
electrode plate in safe-light illumination. Two
Teflon spacers of thickness 2 mils 0.00508 cm
were positioned near the edge of the electrode
and the powder materials were flattened on the
top of the steel electrode by a conducting glass
plate, coated with indium tin oxide ITO, with
the conducting side making contact with the
sample. To maintain the sandwich cell, two
spring clips were fixed at a moderate pressure
at the ends of the electrodes.
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For electrical measurements under controlled
conditions, the cell was placed in a specially
designed brass conductivity chamber coated
with Teflon. For power supply a programmable
electrometer model no. 617, Keithley
Instruments, Cleveland, OH, USA was used.
The temperature of the conductivity cell was
controlled by a proportional Temperature
Controller (model no. RTE-110, Neslab
Instruments, Newington, NH, USA).
Temperatures were measured by using a
copper–constantan thermo couple attached at the
top of the metal electrode and a digital
millivoltmeter (Microwire, India). All the current
measurements were done with the help of
above-mentioned Keithley electrometer.

For adsorption of ethanol vapor on to the solid
powder materials, dry nitrogen gas as vapor
carrier was bubbled at a constant rate through
a thermostated solvent ethanol kept inside a
bubbler. Before the adsorption of ethanol vapor
was carried out, desorption of water vapor,
oxygen or any other pre-adsorbed gases and/or
vapors from the sample cell was ensured by
repeated heating and cooling treatments of the
cell initially in vacuum and finally in dry nitrogen
environment. For the studies of adsorption-
induced changes in electrical conductivity, the
cell temperature was maintained at 278 K /in
nitrogen gas atmosphere and then adsorption
was carried out at the same temperature. All
measurements were also carried out at the same
temperature. When the measured current
attained a saturation value, the adsorption was
terminated. A bias potential of 30V DC was
applied across the electrodes from the built in
source of the electrometer.

3. Results and Discussion

The effect of ethanol vapor adsorption on the
electrical properties of ferrocene carbaldehyde
was studied for different conditions of vapor
adsorption. The sandwich type sample cell of
FcCHO powder was used in the present

experiment to study the adsorption-induced
electrical conductivity. An enhancement of
electrical current (3 to 4 order depending on
the experimental conditions) was observed after
adsorption of ethanol vapor. The variation of
current with time during adsorption of ethanol
vapor at various vapor pressures on FcCHO is
shown in Fig. 1.  From the figure, it is clear
that the current increased with time during early
stage of adsorption of vapor and finally reached
to a saturation value (Isat). The nature is more
or less similar for all studied vapor pressures.
However the rate of increase of current and
the saturation values of current are different for
different values of vapor pressure. A complete
desorption of adsorbed ethanol vapor from the
sample surface was observed by simply flushing
the chamber with dry nitrogen gas, indicated
that the adsorption process was completely
reversible in nature. From Fig. 1, it is clear
that for adsorption of ethanol vapor at lower
vapor pressures, the adsorption-induced current
reached to saturation value at shorter time
compared to the adsorption at higher vapor
pressure. A higher value of saturation current
was observed in the case of adsorption of vapor
at higher values of vapor pressure, i.e., higher
amounts of adsorbed vapor. The values of
saturated current in the case of adsorption at
40 Torr  is nearly 6 times higher than that of
at 20 Torr. It is very interesting to note (Fig.
1) that an increase of 3 to 4 orders in electrical
current values in FcCHO was observed after
adsorption of ethanol vapor in the present
experiment for all studied vapor pressures. Such
higher values of electrical conductivity of
FcCHO after adsorption of ethanol vapor as
observed in the present experiment (3 to 4 order
increase in conductivity) might be due to the
adsorption induced structural phase transition[10]
in FcCHO, which is also quite common in the
case other organic semiconductors like
phthalocyanine [11].



( 7 )April 2017 - December 2017 Volume 7

ISSN - 2249-331X CHARCHAPROKASH

Fig. 1. The change in electrical current in the
case of FcCHO during ethanol vapor adsorption
for different vapor pressures:B-20Torr, C-25Torr,
D-30Torr, E-35Torr and D-40Torr.

It has been observed that the adsorption rates
follow the modified Roginsky–Zeldovich
equation, given by [9,10]:

  
dm
dt

 = A exp (-
A

m/kT)                    (1)

where, m is the amount of vapor adsorbed at
time t ; A and A are constants at a constant
vapor pressure for a particular solid–vapor
system; k is the Boltzmann constant and T is
the temperature in absolute scale. The value of
ßAm gives the measure of the activation energy
value for adsorption of vapor. For low amount
(m) of vapor adsorption, the specific electrical
conductivity after adsorption, at time t can be
expressed as [9,10]


A
(m) = 

V
 exp ( m)                         (2)

where, 
V
 is the conductivity before adsorption

of any vapor; a is a constant. Again, for the
low amount of vapor adsorption the specific
electrical conductivity in equilibrium can be
expressed as


A
(m

0
)=

V
 exp (Q

0
p)                        (3)

where, m
0
 is the amount of vapor adsorbed at

equilibrium;  p is the vapor pressure; Q
0
 is

another constant.

Fig. 2. Dependence of saturation current (Isat)
in FcCHO sample on vapor pressure of ethanol
vapor adsorption.

From Eq. (3), we get,

ln 
A
(m

0
) = - ln 

V
 + Q

0
p                   (4)

Thus, a plot of log 
A
(m

0
)  (or the logarithm

of the corresponding values of current) vs. the
vapor pressure (p) is expected to be a straight
line and the value of the slope Q

0
 of this

straight line gives a measure of the interaction
between the vapor molecules and the solid
material surface [10].  Such linear plot for
adsorption-induced electrical current is shown
in Fig.2.  From the straight line plot of Fig. 3,
the calculated value of Q

0
  was found to be

0.412. Thus, the vapor pressure dependence of
the saturation current (Isat) agrees fairly well
with the prediction of  Eq.3.

 Integrating Eq. 1 and combining with Eq. 2,
we get an equation for 

A
( m) as follows:

 log 
A
(m)= ( kT/ß

A
) log (t+t

0
) +constant  (5)
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 Eq. 5 indicates that for any empirically chosen
t
0
 , the plots of  

A
(m)  or  I

A
( m) vs.  (t +t

0
)

in log-log scale is  expected to be linear, where
I

A
(m) is the corresponding current during

adsorption. Such plots for adsorption of ethanol
vapor for different vapor pressures on FcCHO
are shown in Fig. 3.

Fig. 3. The change in electrical current in the
case of FeCHO during ethanol vapor adsorption
for different vapor pressures in logarithmic
scale:B-20Torr, C-25 Torr, D-30Torr, E-35Torr
and D-40Torr

From Fig. 3, good linear plots are observed up
to a certain time (i.e., for low amount of vapor
adsorption) as expected from Eq.5. Plots of Fig.
3 also indicated that for increasing time of
adsorption, the adsorption-induced current tends

to a saturation value for each vapor pressure.

The values of ß* = 
A


 
   , calculated from the

slopes of the straight line depends on the vapor
pressure of adsorption and are lies between 2.63
to 3.22 in the present experiment. The validity
of the standard rate equation in the present case
(straight plot in Fig. 3) indicates that the
adsorption process in the current study is a
usual one and must have some physical basis.

4. Conclusions

Adsorption-induced electrical properties of
ferrocene carbaldehyde (FcCHO) were studied
for different values of vapor pressure. During
adsorption of ethanol vapor the current of the
sample cell increased with time initially and
finally reached to a saturation value at around
40-50 min.  The rate of increase of current
and the saturation values of current are different
for different values of vapor pressure.  Electrical
current measurement in the vapor adsorbed
state suggested that the adsorption rates follow
the modified Roginsky–Zeldovich equation. In
the ethanol vapor adsorbed state the material
showed a remarkably high value of electrical
conductivity, which offers a scope to use this
material for developing alcohol sensor.
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Abstract

Temperature dependent (90 K to 300 K)
Doppler broadening of the positron annihilation
technique has been employed to identify the
defects in the thermally annealed ZnO. The
nature of the temperature dependent Doppler
broadening line-shape parameter for the ZnO
sample depends on its initial annealing
temperature. Result suggests that on annealing
ZnO at 573 K, Zn vacancy (V

Zn
) type defect

are predominant, while a significant amount of
oxygen vacancy (V

O
) has been created in ZnO

due to annealing at 1073 K.

PACS: 75.50.Pp; 61.72.Cc; 78.70.Bj

Keywords:  Wide band gap semiconductor;
Defects; Positron annihilation technique

1. Introduction

ZnO is a wide band gap semiconductor with
strong excitonic emission in the ultraviolet
regime with large exciton binding energy (~ 60
meV) [1]. ZnO received much more attention
due to its potential applications as an electronics
material, especially in context of possible use
as room temperature magnetic semiconductor
[2,3] optoelectronic material [4], future
generation solar cell [5] etc. Even at room
temperature ZnO can be used as ultraviolet
luminescent material. It is now possible to grow
high quality large size ZnO crystals and wafers
which are essential for large scale industrial use.

ZnO received a lot of research attention in last
10 years not just because of its potential
application as a Dilute Magnetic Semiconductor
but also the experimental observation of defect
induced room temperature ferromagnetism [6-

Temperature dependent positron annihilation

Doppler broadening studies on annealed ZnO

Dr. Mahuya Chakrabarti

Assistant Professor, Department of Physics, Basirhat College

9], the so called do ferromagnetism in it. It is
very interesting that defects play the most crucial
role in determining the magnetic as well as
optical properties of ZnO.

The annealing temperature is very much crucial
in case of ZnO to induce defects in it. Both Zn
vacancy and O vacancy are produced in ZnO
during heat treatment. Employing positron
annihilation technique these defects can be
characterized. There are large numbers of
reports of such defect characterization in ZnO.
In our earlier reports [10,11] we have observed
that the formation of oxygen vacancy is most
probable when ZnO samples have been annealed
above 773 K, while at lower temperature Zn
vacancies are most dominating.

In the present work we choose two different
annealing temperatures, 573 K and 1073 K, to
generate two different kinds of vacancies in
ZnO. Employing temperature dependent (90 K
to 300 K) positron annihilation Doppler
broadening spectroscopy [12,13] these two type
of same “as received” ZnO samples have been
characterized. In the Doppler Broadening of the
Annihilation Radiation (DBAR) measurement
technique positron from the radioactive (22Na)
source is thermalized inside the material under
study and annihilate with an electron emitting
two oppositely directed 511 keV -rays [12,13].
Depending upon the momentum of the electron
(p) these 511 keV -rays are Doppler shifted
by an amount ± E in the laboratory

frame,where, E = Lp c
2

, p
L
 is the component

of the electron momentum, p, towards the
detector direction.  By using a high resolution
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HPGe detectors one can measure the lineshape
of these 511 keV -rays. The wing part of the
511 keV photo peak carries the information
about the annihilation of positrons with the
higher momentum electrons, e.g., core electrons
of different atoms. Thus by measuring the
Doppler broadening of the 511 keV -ray one
can identify the electrons with which positrons
are annihilating and hence the nature of defects
present in the sample.

2. Experimental outline

ZnO powder of purity 99.998 % from Alfa
Aesar, Johnson Matthey, Germany have been
used for the present experiments. The “as
received” ZnO powder then annealed at two
different temperatures of 573 K and 1073 K in
air for a constant duration of 6 hour. Slow
heating and cooling (at the rate of 3°C per
minutes) was always maintained.

The X-ray diffraction (XRD) data are collected
on a Philips PW 1710 automatic diffractometer
with CuK radiation. For each sample scan has
been performed from 40° to 90° with a step
size of 0.02°. The particle size of the sample
has been calculated from Scherrer formula
[14]i.e.,

KD
cos


 


where D is the particle size, ß is the width, K
is a constant (= 0.89),  is the wave length
and  is the Bragg angle.

For the DBAR measurement, two identical
HPGe detectors (Efficiency : 12 % ; Type :
PGC 1216sp of DSG, Germany) having energy
resolution of 1.1 keV at 514 keV of 85Sr have
been used as two 511 keV - ray detectors.
The DBAR spectrum have been recorded in a
dual ADC based - multiparameter data acquisition
system (MPA-3 of FAST ComTec, Germany).
A 10 µCi 22Na positron source (enclosed in thin
Mylar foil) has been sandwiched between two
identical and plane faced pellets [7,10]. Source

sample sandwich then placed in the cold head
of a liquid Helium based cryobath sysem. The
temperature stability at the sample chamber is
controlled by a LakeShore temperature controller
(model number335) with a temperature stability
of ± 0.1 K.

The Doppler broadening of the annihilation 511
keV -ray spectrum has been analyzed by
evaluating the conventional line-shape parameters
(S-parameter) [12]. The S-parameter is
calculated as the ratio of the counts in the
central area of the 511 keV photo peak ( | 511
keV - E | = 0.85 keV ) and the total area of
the photo peak (| 511 keV - E | = 4.25 keV ).
The S-parameter represents the fraction of
positrons annihilating with the lower momentum
electrons with respect to the total electrons
annihilated.

3. Results and discussion

Figure 1 shows the XRD patterns for the “as
received” 573 K and 1073 K annealed ZnO
samples.  The average particle sizes, as
calculated from Scherrer formulaare is ~ 90 nm.

Figure 1: X-ray diffraction pattern for the
thermally annealed ZnO samples

Figure 2 represents the temperature
dependent Doppler broadening line shape
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parameter, S- parameter for both the samples.
The absolute values of the S- parameter for
the 1073 K annealed sample is little lower than
the 573 K annealed samples. In earlier studies
also we got similar values of S- parameter at
room temperature for the 573 K and 1073 K
annealed ZnO samples. It is interesting that the
S-parameter decreases with decreasing
temperature for the 573 K annealed sample while
for 1073 K annealed sample S- parameter
increases with decreasing temperature. Decrease
of S-parameter indicates that positrons are
annihilating more with the

Figure 2: Temperature dependent S-parameter
for two differently annealed ZnO

higher momentum electrons with respect to
lower momentum electrons. Thus the present
study indicate that for 573 K annealed samples
positrons are more annhilating with the higher
momentum electrons while decreasing its
temperature below 200 K. Tuomisto et al [15]
have observed an increase of average positron

lifetime with decreasing sample temperature
below 200 K for their annealed ZnO sample,
and conclude that this is due to the presence
of vacancy defects which are negatively charge
state (oxygen vacancy). They also observed a
decrease of average positron lifetime due to
decrease of sample temperature below 200 K
for the as grown ZnO sample. In the positron
annihilation spectroscopic technique nature of
the variation of Doppler broadening S-parameter
and the variation of average positron lifetime is
almost same. The present work is in agreement
with the earlier experimental observation
[15,10,11]. In agreement with our earlier
observations [10,11] Zn vacancy type defect are
predominant in the “as received” ZnO sample
while annealing above 500°C (773 K) oxygen
vacancy type defects are generated in ZnO. The
present 573 K annealed ZnO is Zn vacancy rich
sample while the 1073 K annealed sample is
oxygen vacancy reach sample. The nature of
the temperature dependent S-parameter for two
differently annealed ZnO samples (only annealing
at two different elevated temperatures) is
completely different below 200 K.

4. Conclusion

In the present work defects in the annealed ZnO
have been studied employing temperature
dependent (90 K to 300 K) Doppler broadening
of the positron annihilation technique. The
Doppler broadening of the positron annihilated
lineshape parameter, S-parameter, changes with
temperature differently for two differently
annealed ZnO. Results suggests that  Zn vacancy
(V

Zn
) type defect are predominant when “as

received” ZnO has been annealing at 573 K,
while a significant amount of oxygen vacancy
(V

O
) has been created in ZnO due to annealing

at 1073 K.
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There is a concept in physics and chemistry
which tells us that why physical process go
one way not the other. It is a very crucial
concept which helps us understand that why
melts at room temperature. why liquid food
colour spreads in water, why air leaks out of a
punctured tire etc. This critical concept is called
Entropy.

Entropy is often described as a
measurement of disorder which is the most
convenient image but it is bit misleading too.
For example: Take a glass half filled and another
glass is completely filled with water. Both are
kept at room temperature. Which one has lower
entropy? The answer is ice. So, in order to
have a better understanding of entropy.
probability aspect is to be considered. Consider
two pieces of solids. In every piece 4 atoms
and their intermediate bonds are taken. You may
think of 4 balls connected with 6 springs like
the figure.

FIG 1

These springs can be thought of a biscuit
container which contains energy instead of

ENTROPY AND TIME

Paramita Mallick
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biscuits. The smallest amount of energy is called
quanta. The more is the energy of the solid,
the hotter it is. And there are a no of different
ways in which this energy can be distributed
within the spring while keeping the total energy
constant. For example: if you have a pencil box
which has two chambers. In upper chamber
you put 3 pencils and in lower chamber you
put 3 pencils then you take 1 pencil from the
upper chamber to the lower one. Then no of
pencils remains the same (total:6) but 2 in the
upper one and 4 in the lower compartment
which means the arrangement is different now.
Each of these different configurations are called
microstates. Off course there are other ways
of we can arrange these 6 pencils. Similarly,
within solids the total amount of energy can be
obtained by different types of arrangements
among individual states. Each arrangement of
energy leading to the same total energy is called
the microstates. It is found experimentally that
some arrangements are more likely to occur due
to their greater number of microstates. For
example: If there are 8 quanta (energy) or
packets of energy distributed in solid X and
solid Y, Then the probability of occurrence of
the state where each solid has 4 quanta
(energy), are more likely to occur.Entropy is a
direct measure of each energy configuration's
probability. The most spread out energy state
has the most entropy. Low entropy means
Energy is concentrated. High entropy means
Energy is spread out. Entropy is very useful
describing spontaneous process also like melting
of ice at room temperature.

The basic laws of Physics like F = ma,
V= -GMm, Time-independent Schrodinger
equation and so on do not tell us about the
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direction of time, for the microscopic laws of
Physics are concerned time flow forwards and
backwards equally. But in Macroscopic world,
there is one law which tells about the direction
of time which is second law of
thermodynamics. According to the second law
of thermodynamics, which says that any isolated
system will try to approach towards higher
entropy. So, the cream over coffee spreads
spontaneously.

Similar thing happens when a gas is kept at a
conatiner with two compartments separated by
a solid non porous wall. One compartment is
filled with gas. When the wall is removed then
the gas will the empty cell. This phenomena
leads to lower to higher entropy state.

FIG 2

Once a system reaches its fully disordered
state i.e its equilibrium state there is no more

direction of increasing entropy to determine the
arrow of time. So the fact that we are
experiencing a direction of timemeans that we
have not reached equilibrium. For our universe,
in the distant past the universe could start in a
lower entropy state and disorder or entropy has
been increasing ever since. That lower entropy
configuration was Big Bang. Very early like 13.8
billion years before from now the universe was
hot , dense, smooth and rapidly expanding. The
density was very high then and the gravitational
force was extremely high between particles.
Smoothness of that highly dense particles was
no equilibrium but delicately balanced in a lower
entropy state.Things then come together to
form concentrated structures like protostar and
protogalaxies or even black holes. We are
heading towards a dilated universe with higher
entropy. At some point of time when there will
be emptyness everywhere the time direction will
be meaningless.

The beauty of night sky, our blue, green
planet is a manifestation of lower entropy state.
Scientists yet to know why the universe started
but it gave us the valuable non equilibrium state
where time could exist. So the formation of
galaxies, stars, our planet are basically a result
of inctreasing entropy. So the existence of time
arrow owe to the initial conditions of the
universe.

REFERENCES:
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1 Introduction

We know that the atoms are made up of a nucleus
and orbiting electrons. The nuclear matter consist
of protons and neutrons. The electron is a point
particle whereas the neutron and proton are
composite particles of three quarks which are held
together by the strong interaction. Bound states
of strong interaction are called hadrons. Hadrons
are ordinarily realized in two varieties - mesons
and baryons. Mesons are bosons, i.e, they obey
Bose statistics, and consist of a quark anti-quark
pair. Baryons are fermions and they are bound
states of three quarks.
1.1 Quarks and Gluons

Quarks are spin ½ fermions. They come in six
flavors - up (u), down (d), strange (c), charm
(c), bottom (b) and top (t). In addition to flavor
degree of freedom, quarks also posses color
degrees of freedom - red (r), green (g) and blue
(b). The flavor and color here are labels for degrees
of freedom of strongly interacting particles. The
mediators of strong interaction are called gluons
and there are eight of them. Gluons are spin 1
bosons and carry one color and one anti-color.
1.2 Quantum Chromodynamics

Color is defined in two ways in particle physics.
The first description is a three valued charge
degree of freedom akin to electric charge of
electrodynamics [1]. It should be noted that we
are using the term charge in a general sense. Each
interaction has its own charge.
For electromagnetism it is the electric charge, for
gravitational interaction mass is the corresponding
charge. The second description of color associates
it with a gauge symmetry1 [2, 3]. The unification
of these two ideas emerge as the quantum
chromodynamics (QCD) which is the fundamental
theory of strong interaction. Isolated color is never

observed in nature which means that the quarks
always form color neutral objects (hadrons).

In many respect, QCD looks similar to the
quantum field theory of Maxwell’s electrodynamics
called Quantum Electrodynamics (QED).
However, photon are charge neutral while gluons
carry two color charges. And this makes lot of
difference. QCD has two important characteristics
- asymptotic freedom and color confinement. At
high enough energy the interaction between the
quarks and gluons become weak so they tend to
behave like free particles. This is called asymptotic
freedom [4-6]. The coupling constant depends
upon the four momentum squared,

2
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12( )

(33 2 ) ln
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f

Q
Q
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                         (1.1)

where Nf is the number of active quark flavors
and A ~ 200 MeV is QCD scale parameter. Eqn.(l.l)
shows that for Q2 >> 2, s

s

 << 1. Thus a
perturbative description of hard processes is
possible.

On the other hand, at low energy the
interaction of quarks and gluons becomes stronger
and the quarks are permanently locked inside the
hadrons. This is dubbed as color confinement [7].
The theoretical understanding of confinement
mechanism is still under debate and remains one
of the most challenging problem of theoretical
physics. Several phenomeno-logical models have
been put forward to explain the confinement
mechanism. We briefly discuss the dual
superconductor or string model. In a static quark-
antiquark configuration in this model in which the
particles are separated by a distance R, a static
chromo-electric field is generated whose lines
connecting two charges can not propagate but
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are confined to a thin flux tube or strings. It can
be shown that, in this model the potential between
two static charges grows linearly with the
separation between them V (r) = R. Now suppose
that someone wants to burst the meson by pulling
the quark and antiquark apart. To stretch the
meson, one needs to pump energy into the system.
When the energy is enough to produce a quark-
antiquark pair, the string breaks down and we have
two mesons instead of one.
2     Quark Gluon Plasma

The quark gluon plasma is a statistical system of
quarks and gluons which are liberated from the
hadronic captivity and roam in the entire volume
occupied by the system. It resembles ionized
atomic gas where degrees of freedom are colored
partons instead of electrons and ions. At first sight,
the very notion of quark gluon plasma may appear
to be in conflict with the hypothesis of
confinement that the colored particles are not
physical observable.
1 Gauge symmetries imply that the action of the
theory is invariant under class of local
transformation. Such theories are called gauge
theories. For strong interaction, the symmetry
group of local transformation is SU(3) of color.
For Maxwell’s electrodynamics, the symmetry
group is U(l).
Let us note that the plasma as whole is color
neutral. Thus the colored objects are still locked
inside a colorless object and there is no conflict.
2.1     Deconfinement phase transition

The transformation of hadron gas into quark gluon
plasma is called deconfinement phase transition.
That such a transition indeed takes place can be
inferred from the asymptotic freedom property
of QCD [8].

To start with, let us observe that the hadrons
have finite extent ~ 1 fm, they are not point
particles. Consider a gas of hadrons inside a box.
At low temperature, only low lying color neutral
states of the hadronic spectrum such as pions,
kaons etc. are excited from the vacuum. Since

the number density of the hadrons increases with
the temperature, the hadrons start to overlap once
a certain pseudo critical temperature T

pc
 is

reached. Above this temperature the hadrons
dissolve into a system of quarks and gluons. For
example consider a gas of non-interacting pions.
For simplicity, let us also assume that the pions
are massless point particles. These are quite good
approximations even at T ~ m. The pion density
is given by
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where d = 3 is pion degeneracy factor for three
pion state (

+
, _, o) and (z) is Riemann zeta

function. From (2.1) it is easy to deduce that inter
pion separation becomes smaller than 1 fm for T
�  220 MeV..

The second way to produce the quark gluon
plasma is to compress the nuclear matter in the
box at T ~ 0 MeV. The nucleons will start to overlap
when the average inter-particle distance is of the
order of nucleon size rN = 1 fm. The saturation or
normal nuclear matter density2 is 0= 0.16 fm–3.
Obviously, for  �  (6 — 7)0 the inter nucleon
separation rs

s
 

decrease to rN.

One can study the rearrangement in hadronic
spectrum using simple phenomenological models.
We shall use here one such model where phase
transition is assumed to be of first order and the
phase diagram is constructed using Gibbs
Criterion. The hadron phase is modeled by a gas
of noninteracting pions and the deconfined phase
is modeled by ideal gas of quark and gluons. The
pressure of the pion gas is
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where e is the energy density of the pion gas.
Similarly, the pressure in the quark gluon phase is
given by,
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(2.3)
where d

q
 = 2 (quark + antiquark)  × 2 (spin)

× 3 (color)  × 2 (massless flavor) = 24, d
g

= 8 (color states) × 2 (polarization) = 16 are
number of internal degrees of freedom of
quarks and gluons. Now according to Gibbs
criterion, the state with larger pressure will be
realized. Hence eq.(2.3) implies that quark gluon
plasma phase will be realized at all temperature
which is against the experimental observation. So
some physics must be missing. It should be noted
that we have treated the quark gluon plasma as
infinite system. The matter produced in the
laboratory is a spatially finite system with
boundary. Because of this boundary, the pressure
calculated in eq.(2.3) should be modified to
account for the inward pressure of non-
perturbative QCD vacuum at the boundary,

pqgp = pqg – B,                 (2.4)
where B �  (200)4 is the Bag constant. It is now
easy to see that at low temperature, the pion state
is favorable but once the temperature reaches a
pseudo critical temperature T

pc 
the deconfined state

is favored. The pseudo critical temperature is given
by,
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The transition in this model is assumed to be of
first order. The energy density will change at T

pc

rather abruptly by the latent heat of deconfinement.
The interaction measure is given by

4 4

3 4 .
e p B

T T


                                         (2.6)

2The nuclear saturation density is approximately
equal to the density at the center of the nucleus
Even in this simplistic model, the interaction
measure is nonzero and QGP is far from being an
ideal gas of massless quarks and gluons. Only for
T � T

pc
 the quark gluon plasma approaches a

weakly interacting gas of its constituents.

Figure 1: Passage from low temperature hadronic
side to the deconfined state.  Taken from [9].

At zero baryon density the most rigorous
way to solve QCD is through lattice gauge theory
where a discretized version of the continuum
theory is simulated in the computer. In Fig.l we
display, the phase transition in QCD obtained from
lattice simulation [9]. It is seen that in a narrow
window of temperature, the thermodynamic
quantities changes drastically indicating liberation
of large number of degrees of freedom.  Let us
note that there is no true phase transition here as
the thermodynamics variables does not suffer any
discontinuity.

For nonzero baryon density, the point of
deconfinement in (T, B) in plane is more
uncertain. However, it can be argued from QCD
inspired models that the transition driven by B is
strongly first order. Since the transition at B = 0
is a crossover as seen from Fig.l, the first order
line must terminate somewhere in (T,B) plane,
where there will be a critical point. There is an
intense search going on to experimentally detect
the QCD critical point. We delineate in Fig.2, a
schematic phase diagram of QCD matter. Note
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that at very low temperature temperature and
extremely high baryon density, there could be
plethora of exotic phases.

Figure 2:   Schematic phase diagram of
QCD matter. Taken from   [10]

2.2 Where can we find quark gluon plasma?

As summarized in phase diagram, the
existence of QGP is expected in at least three places
1. Friedmann’s solution of Einstein’s

gravitational equations show that the universe
started from a point of singularity - the Big
Bang - and expanded thereafter. This cosmic
expansion was confirmed by Hubble’s
observation. If we extrapolate back in time
towards the Big Bang, we successively pass
through hotter states of the early universe.
It can be shown that a couple of
microseconds after the Big Bang, the quark
gluon soup existed.

2. In astrophysical dense objects like the core
of the neutron stars with central density Pc

~ (5 – 10)0. it is expected that the nuclear
matter melts into quark matter.

3. Relativistic collisions of heavy ions create
large number of particles and deposit large
amount energy in central region of collision.
It is expected that a thermodynamics system
with a initial temperature of

T ~ (2 — 3)T
pc

 can be created in such
collisions. Numerical simulations and
experimental data strongly support the
creation of a deconfined matter in the the
“Little Bang”.

3    Relativistic heavy ion collision

The most important characteristics of relativistic
heavy ion collisions are the large amount of energy
involved. A large fraction of this energy is
deposited in a very short region in a very short
time. As an example, consider Relativistic Heavy
Ion Collider (RHIC) at Brookhaven National
Laboratory at USA. This collider can accelerate
nucleon at at energy of 100 GeV per nucleon.
The energy carried by Au nucleus is about
100 × 197 GeV = 19.7 TeV, and the center-of-

mass energy s  is about 39.4 TeV. (The center

of mass energy per nucleon pair S NN  = 200

GeV). Large Hadron Collider (LHC) at CERN

collided Pb nucleus at S NN  = 5 TeV. The

collision are said to be relativistic if the center of
mass energy is larger than the rest mass of the

nuclei S NN   2mNN. The corresponding

Lorentz contraction along the direction of motion
is,

.
2 GeV

S s

m

NN NN
W

NN
 �

(3.1)
For RHIC energies W = 100, while for LHC W ~
1000 – 2500. In the laboratory frame, the two
nuclei appear to be highly contracted and the
collision appear to be between two pancakes
approaching each other. In Fig.3, we show
schematically the collision of two
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Figure 3: Schematic view in the COM frame of
the central collision of two Lorentz contracted
nuclei. Taken from [11].
nuclei. At ultra-relativistic energies, the nuclei pass
through each other producing two fragmentation
regions - the “projectile” and “the target” - which
contain all the baryon number of the system. The
central rapidity region joining the projectile and
target is net baryon free and contains the maximum
energy density of the system. For collision energies
in the range 100-270 GeV, the post collision energy
is given by [12],

0 = (0.3 – 0.4) / t ~ 2 GeV / fm3 (3.2)
where t is in fermi. Suppose that matter is
thermalized at t = 0. For 0 ~ 1 fm, and A ~ 238,
the initial energy density can be estimated as eo ~
2 GeV/fm3. Let us assume that only massless and
lighter degrees of freedom have been excited in
the collision. This corresponds to a temperature

of 1/ 4
0160  MeV ~ 200 MeV [12]. The number

density of the quanta excited is
3 / 4 3

0 02.1 ~ 3.5fm .q gq
n n n n

   �  The large
density of quanta implies that mean free path is
short

3 / 4
0

1 0.47~  fm,
0 fmn


 


                    (3.3)

where fm is the cross-section expressed in fm2.
Thus for 0 ~ 2 GeV/fm3,  ~ l/4<fm and is
small compared to the transverse dimension ~ A1/
3. There are significant scatterings which ensures
that the local thermal equilibrium is maintained.

For collision energies ranging between a few
GeV to a few tens of GeV per nucleon, the colliding
nuclei tend to stay with each other. In this case,
not only high temperature but also high baryon
density can be achieved. Thus varying the collision
energy, one can essentially probe the phase
diagram of QCD.
3.1     Probing the quark gluon plasma

The quark gluon plasma created in heavy ion
collision is short lived (r ~ 10 fm/c) and finite size
(R ~ 10 fm). It is created early in the collision,
expands and cools and subsequently hadronizes.
The particle spectra that we observe in detectors
are hadrons and electromagnetic radiation in the
form of real or virtual photons (lepton pairs).
There is no way to probe the quark gluon degrees
of freedom directly. This makes the identification
of a deconfined matter, if it is at all created in the
collision, a really challenging task. This is further
complicated by the fact that all observable are
affected by all the phases of collision and hence
true QGP signature is masked by the background.
There is hardly any scope to discuss the possible
QGP signatures and their relation to real data here.
In order to give some idea of what actually is
measured in the experiment, we list below possible
candidates of QGP signature. The interested reader
may find it useful to consult the review monographs
on the subject [13-16].

1. Measurement of the size of the fireball
by Hanbury-Brown and Twiss
interferometry with identical hadrons.

2. Enhanced productions strangeness due
to the QGP formation.

3. Significant elliptic flow v2 of identified
hadrons indicating an early
thermalization from an initial anisotropic
configuration. Quark number scaling of
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hadrons points to partonic origin of the
flow.

4. Enhanced photon and dilepton yield.
Elliptic flow of photons.

5. Suppression of event-by-event
fluctuation of conserved charges.

6. Suppression of high PT hadrons due to
energy loss in QGP.

7. Modification of the properties of heavy
mesons due to color screening and
collisional dissociation.

8. Modification of the mass and width of
vector mesons due to chiral symmetry
restoration.

4    Conclusion

Understanding QCD at all energy scales remains
still an unsolved problem. When the QCD matter
is subject to very high temperature and density, it
exhibits many phases which are interesting in their
own right as these objects are fundamental to our
understanding of the evolution of the universe.
Relativistic heavy ion collision experiments
opportune us to study and map the QCD phase
diagram by varying collision energies. The
interpretation of the data is still an open question
and this is one of the reason why this particular
branch of particle physics and nuclear theory is
so exciting.

REFERENCES:

[1] O. W. Greenberg. Spin and Unitary Spin Independence in a Paraquark Model of Baryons and

Mesons, Phys. Rev. Lett. 13 (1964) 598-602.
[2] Y. Nambu. A Systematics of Hadrons in Subnuclear Physics, in Preludes in Theoretical Physics (A. d.

Shalit. H. Feshbach and L. Van Hove. eds.). North Holand. Amsterdom. 1966.
[3] M. Y. Han and Y. Nambu. Three Triplet Model with Double SU(3) Symmetry. Phys. Rev. 139 (1965)

B1006-B1010.
[4] D. J. Gross and F. Wilczek. Asymptotically Free Gauge Theories - I. Phys. Rev. D8 (1973) 3633-3652.
[5] D. J. Gross and F. Wilczek. Ultraviolet Behavior of Nonabelian Gauge Theories. Phys. Rev. Lett. 30

(1973) 1343-1346.
[6] H. D. Politzer. Reliable Perturbative Results for Strong Interactions?. Phys. Rev. Lett. 30 (1973) 1346-

1349.
[7] K. G. Wilson. Confinement of Quarks. Phys. Rev. D10 (1974) 2445-2459.
[8] J. C. Collins and M. J. Perry. Superdense Matter: Neutrons Or Asymptotically Free Quarks?. Phys.

Rev. Lett. 34 (1975) 1353.
[9] A. Bazavov et al.. Equation of state and QCD transition at finite temperature. Phys. Rev. D80 (2009)

014504
:
 [0903.4379].

[10] S. Hands. The phase diagram of qcd. Contemporary Physics 42 (2001) 209-225.
[11] L. Rezzolla and O. Zanotti. Relativistic Hydrodynamics. Oxford University Press. UK. 2013.
[12] G. Baym. B. L. Friman. J. P. Blaizot. M. Soyeur and W. Czyz. Hydrodynamics of Ultrarelativistic Heavy

Ion Collisions. Nucl. Phys. A407 (1983) 541-570.
[13] R. C. Hwa

:
 ed.. Quark Gluon Plasma, vol. 2. World Scientific, 1995.

[14] R. C. Hwa
:
 ed.. Quark Gluon Plasma, vol. 6. World Scientific. 1990.

[15] R. C. Hwa and X.-N. Wang. eds.. Quark Gluon Plasma, vol. 3. World Scientific. 2004.
[16] R. C. Hwa and X.-N. Wang. eds.. Quark Gluon Plasma, vol. 4. World Scientific. 2010.



( 22 )April 2017 - December 2017 Volume 7

ISSN - 2249-331X CHARCHAPROKASH

Introduction

Energy demand is a key factor in the economy
of a country. The energy demand in India
increased rapidly to an average of 6.4% during
1990–2010. As a consequence of this drastic
increase in energy demand, the conventional
sources of energy are depleting very fast. An
ill-effect of usage of conventional energy
sources to meet the demand is the loss to
environment and public health. The result of
pollution like global warming, skin cancer, etc.,
has forced the scientific community all over the
world to focus on alternative source of energy
which can be renewed and should cause
considerably less damage to the environment.
Use of renewable energy sources results in less
emission of greenhouse gases and other harmful
gases such as SO

2
, different oxides of nitrogen

(NOx) and by-products of fossil fuel which are
responsible for the environmental degradation,
health problem etc. The continuous attention and
increased use of renewable energy may restrict
the dependency of country on imported fossil
fuel and will lead India toward self-sufficiency
and energy independence. Hence, it is necessary
to expand and utilize the renewable energy
sources like wind, solar, biomass, hydro power,
waste to energy etc.

Solar Energy

Solar energy is finite energy resources to meet
up long term global energy crisis. Solar energy
is the energy that is in sunlight. A solar cell, or
photovoltaic cell, is an electrical device that
converts the energy of light directly into
electricity by the photovoltaic effect, which is
a physical and chemical phenomenon. Individual
solar cell devices can be combined to form

Solar energy development in India: A review
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modules, known as solar panels.

A solar cell consists of a layer of p-type silicon
(Si) placed next to a layer of n-type silicon (Fig.
1). In the n-type layer, there is an excess of
electrons, and in the p-type layer, there is an
excess of positively charged holes (which are
vacancies due to the lack of valence electrons).
Near the junction of the two layers, the electrons
on one side of the junction (n-type layer) move
into the holes on the other side of the junction
(p-type layer). This creates an area around the
junction, called the depletion zone, in which the
electrons fill the holes. When all the holes are
filled with electrons in the depletion zone, the
p-type side of the depletion zone (where holes
were initially present) now contains negatively
charged ions, and the n-type side of the
depletion zone (where electrons were present)
now contains positively charged ions. The
presence of these oppositely charged ions
creates an internal electric field that prevents
electrons in the n-type layer to fill holes in the
p-type layer.

When sunlight strikes a solar cell, electrons in
the silicon are ejected, which results in the
formation of “holes”—the vacancies left behind
by the escaping electrons. If this happens in
the electric field, the field will move electrons
to the n-type layer and holes to the p-type layer.
If you connect the n-type and p-type layers
with a metallic wire, the electrons will travel
from the n-type layer to the p-type layer by
crossing the depletion zone and then go through
the external wire back of the n-type layer,
creating a flow of electricity. An solar cell
generating direct current (DC) energy and then
converting it to usable alternating current (AC)
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energy with the help of inverter technology.

Figure 1. Schematic representation of a solar

cell, showing the n-type and p-type layers, with

a close-up view of the depletion zone around

the junction between the n-type and p-type

layers.

The technology for solar power plants can be
broadly classified to.

1. Solar Photovoltaic (SPV) plants

2. Solar thermal Power plants.

Solar Photovoltaic's technologies can be further
classified into (i) monocrystalline (ii)
polycrystalline Si solar cells and (iii) thin film
solar cells. Crystalline Si solar cells currently
occupy 85–90% of the global PV market while
thin film technologies occupy a minority section
of the PV market, with most technologies
becoming next to obsolete. Each solar cell
technology has its own merits and demerits but
PV is the key to decarbonize the energy supply.

Potential of Solar Power in India

Solar radiation reaches the Earth's upper
atmosphere with the power of 1366 watts per
square meter (W/m2). Since the Earth is round,
the surface nearer its poles is angled away from
the Sun and receives much less solar energy
than the surface nearer the equator. At present,
solar cell panels convert, at best, about 15% of

sunlight hitting them into electricity. India, being
a tropical country, has an abundance of solar
energy. Its geography allows many regions to
receive a vast amount of solar radiation
throughout the year. Forecasting done
throughout the country based on satellite and
then authenticated by ground data shows that
500000 TWh of electrical energy is being
received by India's lands, with most regions
receiving 4–7 kWh/m2/day.

The main features of the radiation climatology
of India are as follows:

 About 3300 to 3700 hours of bright sunshine
are available in a year in the northwest and West
Central regions of the sub-continent and 2900
hours over Central peninsula except Assam,
Kerala and Kashmir where it is appreciably
lower.

 About 7.5 Kwh/m2/day of solar energy is
received over the country as a whole, for the
major portion of the year, of which the
maximum about 210 Kwh/m2/month is received
during cloud free winter months and
premonsoon months and the minimum 140
Kwh/m2/month is received during monsoon
seasons.

 During winter, the lowest radiation is received
in North India and the highest in the South India.
During summer, a reversal occurs with high
values in North and low in South.

 Diffused solar radiation is a minimum 740
KWh/m2 over Rajasthan increasing eastwards to
840 KWh/m2 in Assam and to 920 KWh/m2 in
extreme south of the peninsula.

 The total solar energy received by this
subcontinent is over 60 x 10 13MWh. There
are between 250 to 300 days of usual sunshine
per year in most parts of the country.

India has a great potential to generate electricity
from solar energy. The techno-commercial
potential of Photovoltaic in India is enormous.
With GDP growing in excess of 8%, the energy
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gap between supply and demand will only
widen. Solar PV is a renewable energy resource
capable of bridging this gap. Most parts of India
have 300 – 320 sunny days in a year, which is
equivalent to over 5000 trillion kWh per year –
more than India's total energy consumption per
year. Average solar incidence stands at a robust
4 – 7 kWh/m2/day. About 66 MW of aggregate
capacity is installed for various applications
comprising one million industrial PV systems –
80% of which is solar lanterns, home/street
lighting systems and solar water pumps, etc.
The estimated potential envisaged by the Ministry
for the solar PV programme, i.e. solar street/
home lighting systems, solar lanterns is 20 MW/
sq. kilometer.

Solar power is attractive because it is abundant
and offers a solution to fossil fuel emissions
and global climate change. Earth receives solar
energy at the rate of approximately 1, 73,000
TW. This enormously exceeds both the current
annual global energy consumption rate of about
15 TW, and any conceivable requirement in the
future. India is both densely populated and has
high solar isolation, providing an ideal
combination for solar power in India. India is
already a leader in wind power generation. In
solar energy sector, some large projects have
been proposed, and a 35,000 km² area of the
Thar Desert has been set aside for solar power
projects, sufficient to generate 700 to 2,100
GW. The India Energy Portal estimates that if
10% of the land were used for harnessing solar
energy, the installed solar capacity would be at
8,000GW, or around fifty times the current total
installed power capacity in the country. For
example, even assuming 10% conversion
efficiency for PV modules, it will still be
thousand times greater than the likely electricity
demand in India by the year 2015. Figure. 2
shows solar radiation data map of India. It can
be observed that highest annual global radiation
is received in Rajasthan and northern Gujarat.

Figure 2: Solar radiation of India and year wise

solar power plant installed in India.

Some Large Solar Power Plants in India

India is one of the few countries in the world
with highest solar electricity production per watt
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installed; Solar Power in India is the fastest
growing industry and continuing to develop the
electricity with solar power projects in Tamil
Nadu, Rajasthan, Gujarat and Maharashtra.
These states are also the top five states in India
with highest wind electricity generation. The
Gujarat solar policy initiated a process of the
states formulating their own policy frameworks
independent of the federal guidelines. The
renewable purchase obligations for state
distribution companies, a demand-driven
scheme, further accelerated the formulation of
solar policies at the state level. These policies
exist independent of each other as well as the
NSM. Other states like Karnataka, Andhra
Pradesh and Rajasthan have followed suit in
developing solar power development programs.

1. Bhadla Solar Park, Rajasthan:

Bhadla Solar Park near Jodhpur district of
Rajasthan is the largest solar park in India,
spread over a total area of 10,000 acres. The
park will have ultimate capacity of 2,255 MW.

2. Kamuthi Solar Power Project, Tamil Nadu:

Kamuthi Solar Power Project is the India's
largest single solar power station, located at
Kamuthi in Tamil Nadu. It covers nearly 1200
hectares and has a capacity of 648 MW
commissioned by Adani Power.

3. Charanka Solar Park, Gujarat:

Charanka village solar park is one of the India's
biggest solar parks, located at northern Gujarat.
The generation capacity is at about 600 MW.

4. Sakri Solar Plant, Maharashtra:

Sakri Solar Power Plant is located at Dhule
district in Maharashtra. The generation capacity
is 125 MW.

5. Welspun Solar MP Project, Madhya Pradesh:

Welspun Solar MP project is a 151 MW
photovoltaic power station built in Bhagwanpura
village of Neemuch district, Madhyapradesh.

6. Dhirubhai Ambani Solar Park, Rajasthan:

Dhirubhai Ambani Solar Park was constructed
by Reliance Industries near Pokhran in the
Jaisalmer district of Rajasthan (40MW).

The upcoming Solar Power Plants in India are
750MW solar power plant in Rewa district of
Madhya Pradesh, Kurnool Ultra Mega Solar
Park, Ananthapuramu Ultra Mega Solar Park,
biggest solar power plant in Tamil Nadu, India's
largest solar park in Rajasthan, Reliance Group
to develop more solar park in Rajasthan and
also Karnataka to set up world's biggest solar
park.

India has a target of developing 22,000MW of
solar power plants, and an additional 8,000MW
is expected in local generation, bringing the total
to 30,000MW by 2022.

Present Status of Solar Energy in India:

India is ranked 11th in solar power generation
in the world as on Jan. 2014. Government
funded solar energy in India only accounted for
about 6.4MW/yr of power as of 2005. In 2010
capacity of 25.1MW was added and 468.3MW
in 2011. In 2012 the capacity increase more
than two times and become 1205 MW. During
2013 capacity added by 1114MW and during
2014 capacity added by 313MW. In August
2015, the installed grid connected solar power
capacity is 4.22 GW. The price of solar energy
has come down from Rs. 17.90 per unit in
2010 to about Rs. 7 per unit in 2015. It is
expected that with technology improvement and
market competition solar power will reach grid
parity by 2017-18. The Grid parity means the
cost of electricity generated from alternative
energy becomes equal or less than the cost of
purchasing power from the grid. Grid parity is
very important term in the solar system and
preferably photovoltaic panel. In India, Rajasthan
has the largest share of solar power generation
of 28.4% and Gujarat share is 24.4% as on
September 2015.
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Advantages of Solar Energy:

Some of the advantages of solar energy which
makes it all the more suitable for India are as
follows:

(i) This is an inexhaustible source of energy
and the best replacement to other non-renewable
energies in India.

(ii) Solar energy is environment friendly. When
in use, it does not release CO2 and other gases
which pollute the air. Hence it is very suitable
for India.

(iii) Solar energy can be used for variety of
purposes like as heating, drying, cooking or
electricity, which is suitable for the rural areas
in India. It can also be used in cars, planes,
large power boats, satellites, calculators and
many more such items, just apt for the urban
population.

(iv) Solar power is inexhaustible. In energy
deficient country like India, where power
generation is costly, solar energy is the best
alternate means of power generation.

(v) A solar energy system can be installed
anywhere. Solar panels can be easily placed in
houses. Hence, it is quite inexpensive compared
to other sources of energy.

Disadvantages of Solar Energy:

Some of the disadvantages of solar energy

(i) It cannot generate energy during the night
time and also during day time; the weather may
be cloudy or rainy, with little or no sun
radiation. Hence, this makes solar energy panels
less reliable as a solution.

(ii) Only those areas that receive good amount
of sunlight are suitable for producing solar
energy.

(iii) Solar panels also require inverters and

storage batteries to convert direct electricity to
alternating electricity so as to generate electricity.
While installing a solar panel is quite cheap,
installing other equipments becomes expensive.

(iv)The land space required to install a solar
plant with solar panel is quite large and that
land space remains occupied for many years
altogether and cannot be used for other
purposes.

(v) Energy production is quite low compared
to other forms of energy.

(vi) Solar panels require considerable
maintenance as they are fragile and can be easily
damaged. So extra expenses are incurred as
additional insurance costs.

Conclusion:

India stands to its benefit and has tremendous
scope of generating solar energy. Solar Power
Generation alone can cater more than 60-65%
of our entire need of power. Development of
solar sector in India has been visible ever since
independence. Solar industry has uplifted the
Indian society to an immense socioeconomic
growth opportunity. But solar industry requires
supportive polices for its continuous growth.
Investors are keen enough toward this sector
in our country thereby contributing to the
development of economy via three fold return
(i.e. economically, socially & environmentally).
The Ministry of non- convection energy
resources, government of India is trying to
increases the power capacity and achieve the
target of 100 GW by 2022. It is very important
to support and subsidize the solar power till it
can compete with the conventional sources. The
step of Indian government to increases the target
is a very good to become India as one of the
most solar powered countries in the world. Such
types of steps will be required in the future.
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Introduction

Metal nanoparticles (commonly studied
nanoparticles are those of the coinage metals
Au, Ag, Cu and and core shell i.e bimetallic
nanoparticles (Au/Ag) etc.) research has recently
become the focus of intense work due to their
unusual properties compared to bulk metal. After
the pioneer work on preparation of Pt, Pd, Rh
and Ir nanoparticles done by Boutonnet et al.
Nanoscale matter is that which has dimensions
ranging from 1-100 nm1, 2. Thus study of
nanomaterials lies at the interface between
chemistry (which deals with atoms and
molecules of dimensions < 1 nm) and
condensed matter physics (which deals with
solid made up of an infinite array of atoms or
molecules of dimensions > 100 nm).
Nanoparticles can be classified according to their
size. First, there are nanoclusters which are
defined as semi crystalline nanostructures with
at least one dimension between 1-10 nm and a
narrow size distribution.  Using the water-in-oil
microemulsion method, several other metallic
nanoparticles like copper nanoparticles were
synthesized. Among the various methods
micelles, reverse micelles niosomes methods
allow the preparation of colloidal suspensions
of metallic nanoparticles. Hydrazine or NaBH4
is used as a reducing agent. The
microemulsions containing reducing agent and
metal precursor are mixed to form the colloidal
suspension of metallic nanoparticles with help
of inert support.

Thus preparation of special shaped copper
nanomaterials is of prime importance. Copper
nanoparticles are the one of the coinage metal
nanoparticles that cannot be synthesized easily

Studies of some metallic nanoparticles,

specially “Copper”- An Overview

Suman Mandal

Assistant Professor, Department of Chemistry, Basirhat College

due to its aerial oxidation to oxide.3 So they
are often stabilized using organized media.
Micelles, reverse micelles, polymers, proteins,
etc have been used as such media.

Special properties of nanoparticles

Matter in the nanosized region has properties
distinct from bulk matter. The reduction of bulk
materials to the nano region induces size-
dependent effects arising from:

a) Significant increase of the surface to volume
ratio leading to a large interfacial area. Especially
at elevated temperatures, the high surface area
to volume ratio of nanoparticles provides a
tremendous driving force for diffusion.

b) Change in the physico-chemical properties
of the interfacial species and Surface Plasmon
Resonance. (SPR) is the collective oscillation
of valence electrons in a solid stimulated by
incident light. The resonance condition is
established when the frequency of light photons
matches the natural frequency of surface
electrons oscillating against the restoring force
of positive nuclei. SPR in nanometer-sized
structures is called localized surface plasmon
resonance. (Localized SPRs) are collective
electron charge oscillations in metallic
nanoparticles that are excited by light. They
exhibit enhanced near-field amplitude at the
resonance wavelength. This field is highly
localized at the nanoparticle and decays rapidly
away from the nanoparticle/dielectric interface
into the dielectric background, though far-field
scattering by the particle is also enhanced by
the resonance. Light intensity enhancement is a
very important aspect of LSPRs and localization



( 29 )April 2017 - December 2017 Volume 7

ISSN - 2249-331X CHARCHAPROKASH

means the LSPR has very high spatial resolution
(sub wavelength), limited only by the size of
nanoparticles.

c) Changes in the electronic structure and
arrangement of the species within the
nanoparticles.

d) Confinement and quantum size effects. A
quantum dot is a semiconductor nanostructure
that confines the motion of conduction band
electrons, valence band holes, or excitations
(bound pairs of conduction band electrons and
valence band holes) in all three spatial
directions. The confinement can be due to
electrostatic potentials (generated by external
electrodes, doping, strain, impurities), the
presence of an interface between different
semiconductor materials (e.g. in core-shell
nanocrystal systems), the presence of the
semiconductor surface (e.g. semiconductor
nanocrystal), or a combination of these. A
quantum dot has a discrete quantized energy
spectrum.

Nanoparticles synthesis in different ways

Bottom up approach involve those based on the
preparation of colloidal solutions and use of
mesoporous materials. This involves the build-
up of a material atom-by-atom, molecule-by-
molecule. Examples are preparation methods
involving sol-gel fabrication, chemical reduction
of precursors, preparation by ultra sonication,
UV-irradiation, ? irradiation and solvothermal
methods.

Top-down approach involves suitable subdivision
of larger structures into finer particles.
Examples involving ball milling, grinding of
solids, vapour deposition etc.

Characterisation of nanoparticles

Nanoparticle characterization is necessary to
establish understanding and control over
nanoparticle synthesis and applications.
Characterization is done by using a variety of
different techniques mainly used in materials

science. Common techniques are transmission
electron microscopy and scanning electron
microscopy (TEM, SEM),  (AFM), dynamic
light scattering (DLS), x-ray photoelectron
spectroscopy (XPS), powder X-ray diffraction
(XRD), Fourier transform infrared spectroscopy
(FTIR), matrix-assisted laser desorption/
ionization time-of-flight mass spectrometry
(MALDI-TOF), ultraviolet-visible spectroscopy
(UV).

The electron microscope possesses some unique
characteristics that should be of considerable
advantage in carrying out certain types of
chemical analysis. The principal procedure is
to focus the microscope, adjust the
magnification and obtain good electron
micrographs at low or intermediate
magnification. Microscopes are designed to
form an enlarged image of a specimen and to
present this image in such a way that it can be
perceived visually. The primary advantage of the
electron microscope in chemical analysis is that
it makes possible the analysis of very small
objects. The size of objects visible in the
electron microscope ranges from a few
Angstroms to about 25 µ. One of the advantages
of using an electron beam is the tremendous
increase in resolving power of the electron
microscope as compared with light
microscopes. Electron passing through a
specimen (specimen may be in the form of a
very thin disc or mounted upon an
electroformed mesh usually copper) will either
be absorbed or scattered. The process
occurring depends largely on the type of
specimen, the number and arrangement of the
atoms within it and upon the thickness of the
specimen. The common source of the electrons
is a tungsten wire heated to high temperature.
Since electrons are very efficiently scattered by
matter and their kinetic energy is reduced
considerably in air, it is essential to work in a
vacuum of about 10-3- 10-4 mm Hg. To
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produce an image by means of highly
accelerated electrons the beam must be made
to converge to a fine point. The magnetic field
required to form an electron lens is a locally
strong axial field in the direction of the electron
beam.

The transmission electron microscope (TEM)
forms a true image of the specimen (Fig. 1),
as does the optical microscope. The true image
is formed when the specimen is illuminated with
the radiation (electron or light photon), with
some of the radiation transmitted through the
specimen, while some of the radiation is
absorbed be the specimen. The scanning electron
microscope (SEM) does not produce a true
image of the specimen, as does the light and

TE microscope. Instead, the SEM produces a
point by point reconstruction of the specimen,
basically the same way a television set
reconstructs an image from signals sent by the
television station transmitter. The only real
difference between image reconstruction in a
television set and a SEM is that the SEM
reconstructs the image of the specimen from a
signal emitted from the specimen when it is
illuminated by the high-energy electron beam,
instead of a signal from the television
transmitter. The ultimate resolution of the SEM
is determined by the escape volume of the
radiation (usually electron) escaping from the
specimen surface at the pixel position.

(a) Copper                        (b) Silver                      (c) Gold

Fig. 1: TEM images of different coinage metal nanoparticles

      

(a) Copper                        (b) Silver                    (c) Gold

Fig. 2: SEM images of different coinage metal nanoparticles
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Atomic force microscopy (AFM) probes the
Vander Waal's force between the tip and the
surface; this may be either the short range
repulsive force or the long range attractive
force. For the techniques to provide information
on the surface structure at the atomic level:
The position of the tip with respect to the
surface must be very accurately controlled by

moving either the surface or the tip;  the tip
must be very sharp- ideally terminating in just
a single atom at its closest point of approach
to the surface. AFM can achieve a resolution
of 10 pm, and unlike electron microscopes, can
image sample in air and under liquids. AFM can
generally measure the vertical deflection of the
cantilever with picometer resolution.

(a)
(b)

Fig. 3: UV-Vis spectra and AFM images of copper nanoparticles

 

Fig. 4: DLS images of copper nanoparticles in different concentration of AOT surfactant Organized media
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An organized medium refers to a
microscopic region within a micro
heterogeneous system in which some properties
such as polarity and viscosity differ from bulk
media due to restricted motion of the molecules
in such media. Molecular organized media result
from self- organisation of molecules through
hydrogen bonding, metal coordination,
hydrophobic forces, Vander Waal's forces, -
interaction and electrostatic effects. A few
example of such self-organised media are –(i)
micelles, (ii) reverse micelles, (iii) self assembled
monolayer's, (iv) bilayers, (v)
liposomes,[Scheme2] (vi) lipid vesicles,
(vii)folded protein structures, (viii) protein
surfactant aggregates, (ix) gels, (x) liquid
crystals, (xi) cyclodextrin, etc. These media are
very useful for performing synthesis of
nanoparticles since they exhibit high
solubilisation capacities and usually give rise to
reactivity enhancement. These types of organised
media can be employed to prepare metal
nanoparticles as they can form a protective layer
around the prepared nanoparticles which is very
important for stabilising the metal-based
nanoparticles.

  (a)

  (b)

Scheme1: Surfactant AOT and CTAB

Scheme:2 Organized media micelles Reverse
micelles and Niosome

Copper nanomaterials

Among metals, copper nanomaterials are
important because of their catalytic, optical and
conducting properties.4-6 Some of the properties
of special-shaped copper nanoparticles are
superior to bulk copper. Thus preparation of
special shaped copper nanomaterials is of prime
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importance. Copper nanoparticles are the one
of the coinage metal nanoparticles that cannot
be synthesized easily due to its aerial oxidation
to oxide.16 So they are often stabilized using
organized media. Micelles, reverse micelles,
polymers, proteins, etc have been used as such
media. Using various types of reducing agents
like NaBH4, N2H4, etc copper nanoparticles can
be synthesized. The changes in the shape of
metallic copper particles from spheres to rods
have also been observed.

Specifically, copper nanoparticles were produced
by the reduction of Cu(AOT)2 incorporated
within AOT [Scheme 1a]  reverse micelles by
the addition of hydrazine as reducing agent into
the compressed solvent.7

CTAB [Scheme 1b]micelles have also been used
to prepare stable copper nanoparticles. Synthesis
of copper nanoparticles by reduction of Cu2+
ions to Cu0 in the presence of
cetyltrimethylammonium bromide (CTAB) and
isopropanol (IPA) was done by Anjali et. al.8
Chen et. al 9 made pure metallic Cu nanoparticles
at a high concentration (up to 0.2 M) by the
reduction of cupric chloride with hydrazine in
the aqueous CTAB solution.

Preparation of metallic copper nanoparticles by
thermal decomposition was reported by Niasari
et. al.10 A colloidal polymer solution having
dispersed nanoparticles of Cu metal has been
developed by Giridhar Mishra, et. al.11 Kyun
Park et. al.12

The synthesized copper nanoparticles were
characterised by their characteristic brown
colour and their surface plasmon resonance
(SPR) spectra (Fig.3a). SEM images (Fig. 2a)
show the surface structure and TEM images
(Fig. 1a) give size and size distributions of the
copper nanoparticles. The copper SPR peak is
seen in the 570-600 nm regions. Dynamic light
scattering (DLS) measurement (Fig.4) provides
a rough idea about particle size and its
polydispersity. From powder XRD data the

crystal planes can be assessed (Fig. 5b).
Transmission electron microscopy (TEM) [Fig.
5a] of the particle is the photocopy evidence
of the synthesized copper nanoparticles.

(a)

(b)

Fig. 5 TEM images and histograms for the
distributions and XRD of copper nanoparticles.

Uses of nanoparticles
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Nanoparticles are attracting great interest due
to their extensive use in the field of cancer
diagnostics and treatment, fluorescent bio-
markers.13 detection of proteins,14 probing
DNA structures,15 separation and purification
of bio molecules and cells, MRI contrast
enhancement, tumour destruction, tissue
engineering, drug and gene delivery,16 single
electron devices, bioelectronics devices and
sensors, dye sensitised solar cells, catalytic
effect17 and so on.

Conclusions

Research on nanoscience has recently
become the focus of intense work due to their
unusual properties compared to bulk metal. For

synthesis of metallic nanoparticles, different
methods are implied having different limitations.
Characterization of synthetic metal nanoparticles
plays important role in nanoscience. UV-Vis
spectroscopy, DLS, SEM, TEM, AFM , XRD
measurement etc. are  used to characterize
nanoparticles. Copper nanomaterials are
synthesized critically and obviously it is a
challenging work due to their agglomeration
activity and areal oxidation. To prevent these,
lots of surfactant based organized media have
been used like micelles reverse-micelles niosomes
etc. Nanoscience plays most important roles in
catalytic activity, drug delivery, biological work,
treatment and various upgraded research work.
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Let A be a subset of the natural number such

that 
1
n

= . The Erdos Conjecture states that A

must have arithmetic progressions of arbitrary

length meaning subsets of the form {a, a + c, a

+2c,…, a + kc}A for arbitrary length k. In 1936

Erdos and Turán made the weaker conjecture that

any set of integers with positive natural density

contains infinitely many 3 term arithmetic

progressions. This was proven by Klaus Roth in

1952, and generalized to arbitrarily long arithmetic

progressions by Szemerédi in 1975 what is now

known as Szemerédi’s theorem. In number theory,

the Green–Tao theorem, proved by Ben Green

and Terence Tao in 2004, states that the sequence

of prime numbers contains arbitrarily long

arithmetic progressions. In other words, for every

natural number k, there exist arithmetic

progressions of primes with k terms. The proof is

an extension of Szemerédi’s theorem and a partial

answer of Erdos conjecture. Let p (N) denote the

number of primes less than or equal to N. If A is

a subset of the prime numbers such that

limsup
x

|A [1, n]|
(N) > 0, then for all positive integers

k, the set A contains infinitely many arithmetic

progressions of length k. In [5], Author adapted

the proof of the Green-Tao theorem on arithmetic

progressions in primes to the setting of

polynomials over a finite fields, to show that for

every k, the irreducible polynomials in F
q
[t]

contains configurations of the form:

{f (t) + p(t) g(t) : degp(t) < k}, g(t)  0.

Now we talk about a fundamental theorem

of Rado in Ramsay theory. To better appreciate

Rado’s theorem, we will start by listing some of

its consequences:

Additive combinatorics in function field
Pintu Debnath

Department of mathematics, Basirhat College

Theorem (Schur’s theorem): For any r  �  and

any function  : �   {1, 2, ..., r}  there exist x,

y  �  such that (x) = (y) =  (x + y).

Equivalently, any finite colouring of �  there

exists a monochromatic solution to the equation x

+ y = z. Moreover, for every positive integer c,

there exists a number S (c), called Schur’s number,

such that for every partition of integers {1, …,

S(c)} into c parts, one of the parts contains integers

x, y and z with x + y = z. Using the definition, the

first few Schur’s numbers are S(1) = 2, S(2) = 5,

S(3) =14, S(4) = 45. Folkman’s theorem

generalize Schur’s theorem by stating that there

exist arbitrarily large sets of integers, all of whose

nonempty sums belongs to the same part.

Theorem (van der Waerden’s theorem): For any

r, k  �  and any function  : �  {1,2, …, r}

there exist x, y  �  such that  (x) =  (x + y)

= ... = (x + ky).

Equivalently, for any finite coloring of �  there

exists a monochromatic solution to the equation

x
i+1

–x
i
 = x

i–1
for i =1,2, …, k–1. Finite version of

van der waerden’s theorem states that for given

positive integers r and k, there is some number N

such that if the integers 1,2, …, N are colored,

each with r different colours, then there are at

least k integers in arithmetic progression whose

elements are of the same colour. The last such N

is the van de Waerden number W(r, k) named

after the Dutch mathematician B. L. van de

Waerden number. It is an open problem to

determine the values of W(r, k) for most values

of r and k.

Definition (Columns Condition): Let, k  � , let

be a k × d matrix with integer coefficients and let

c
1
, c

2
, ..., c

d
 � k be the columns of A. We say

that A satisfies the columns condition if, possibly

after a permutation of the columns, there exist m

nA
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 �  and integers 0 =d
0
 < d

2
< ... <d

m
= d such that

for every jm , the sum 
j 1 j 2 j m

...
  
 d d dc c c is

in the linear span(over � ) of the  set is in the

linear span (over �  ) of the set {c
i
 : i  d

j
 }( with

the understanding that the only vector in the linear

span of the empty set is 0


).

Theorem(Rado): Let A be a matrix with integer

coefficients. The following are equivalent:

(a) For every finite coloring of �  there exists a

monochromatic solution to the system AX 0


.

(b) A satisfies the columns condition.

Not only Rado’s theorem contains any previously

known linear partition theorem, it classifies all

such results. Thus, for instance, we know that for

some colouring there is no monochromatic solution

to the equation x + y = 3z.

An IP set is a set of natural numbers which

contains all finite sums of some infinite_set. If S

is an IP subset of natural numbers and S = C
1
 

C
2
  ...  C

r
, then at least one C

i 
contains an IP

set. In different terms Hindman’s theorem states

that the class of IP sets is partition regular. Since

the set of natural numbers itself is an IP set and

partitions can also be seen as colorings, one can

reformulate a special case of Hindman’s theorem

in more familiar terms:

Suppose the natural numbers are “collared” with

n different colors; each natural number gets one

and only one of the n colours. Then there exists a

colour c and an infinite set D of natural numbers,

all collared with c, such that every finite sum over

D also has colour c. The definition of being IP

has been extended from subsets of the special

semigroup of natural numbers with addition to

subset of semigroup and partial semigroup in

general. A variant of Hindman’s theorem is true

for arbitrary semigroups.

The set A is IP* if and only if whenever B is IP

subset of natural numbers and A  B  0. Principal

ideal of F
q
 [x] is an IP* set. But <x> is not IP* set

in F
q
 [x, y]. We get the following result :

In the polynomial ring (F
q
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1
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 , … , x

k
] , +,· )

over finite field F
q
 , the ideal < f

1
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k
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 ) > generated by f

1
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 (x
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k
) (none of which is zero), is an IP* set in the

additive group (F
q
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1
 , x

2
 , … , x

k
] , +).
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Abstract

An appraisal of butterfly species diversity was
made at two different habitat of Basirhat, India:
one is a shrub land at the bank of Ichhamati
river and another is flower cultivation field.
Random sampling of rural sites revealed the
presence of 32 butterfly species belonging to
five butterfly families. Though the diversity
indices of the two sites do not vary greatly,
the species richness, abundance and effective
species number shows there is significant
difference in the butterfly community of two
habitats.

Introduction:

Butterflies are one of the most important species
of land habitat due to their role as pollinator to
maintain the vegetation. They have also attracted
the interest of ecologist for being extremely
sensitive to the changes of their environment
and hence for playing the role of bioindicator.
For these reasons systematic studies on
butterflies have been done in different parts of
the world. In India also many researchers have
documented the ecology and diversity of
butterflies over the past few decades (Wynter-
Blyth, 1947; Larsen, 1987; Kunte, 2000, 2001;
Raut and Pendharkar, 2010; Tewari and Rawat,
2013).

The present study is aimed to assess and
compare the diversity of butterfly community
in two different habitats of Basirhat region, West
Bengal, India. One of the habitats is natural
undisturbed shrubland at the bank of river
Ichhamati and the other is a flower cultivation
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field with heavy human intervention.

Materials and Method:

Study area

The study of butterfly diversity was conducted
in Basirhat, North 24 parganas, West Bengal,
India. Basirhat is located at 22.6591°N,
88.8572°E. It has an average elevation of 5
metres (16 feet) at the bank of Ichamati River.

The sampling site involves two locations. One
at the bank of the river Ichhamati near village
Sangrampur is designated as H1 in this study.
Major vegetations involved here are grass, wild
shrubs, creepers and occasional large trees.
The other sampling site is at the flower
cultivation field near village Malatipur. This site
is designated as H2 in this study. This site has
marigold flower plantation and a few wild
shrubs.

Duration of study

The butterfly was observed in the sampling sites
for a period of 5 months between August 2016
to December 2016. Each study site was visited
5-6 times in a week and transects were observed
from early morning 07:00 am to 11:00 am and
in afternoon 03:00 pm to 05:00 pm during good
weather periods.

Sampling Technique

The butterflies were observed and recorded
directly in the field following “Pollard Walk”
method (Pollard 1977; Pollard and Yates 1993)
with necessary modifications. For each site there
were five transect paths (1000m each in 500m
gap). Individuals were counted on either side
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of the path (at a distance of 2.5 m). Thus,
there were a total 5 km (1000 m × 5) transect
tracts for each site each week. In critical
conditions, they there collected by hand net
following Tiple (2012), identified using suitable
keys (Evans 1932; Wynter-Blyth 1957; Haribal
1992; Kunte 2000; Kehimkar 2008) and released
in the same habitat from where they were
captured with least disturbance. Appropriate
precautions were undertaken to guarantee that
the scales present on the wings of the butterflies
were minimally affected. Photographs of all the
butterflies were taken using camera (Nikon
L320; Tokyo, Japan) during the present survey
and preserved for taxonomic documentation.

Data Analysis

The diversity indices of the butterfly abundance
of each study site were analyzed separately using
MS Excel 2010 Software. Species diversity was
calculated using Shannon diversity index.
Shannon evenness was calculated by using the
formula: J = H'/ Hmax, where, H' = information
content of sample or Shannon diversity  index,
and Pi = proportion of total sample belonging
to i th species, S = total number of species in
habitat (species richness) (Magurram 1988).

Result:

Table 1 lists the butterfly species encountered
during the study along with their frequency in
the two habitats in Basirhat region; shrubland
at the bank of Ichhamati (H1) and flower
cultivation field (H2).

A total of 32 butterfly species has been recorded
over the period of five months of sampling study
from Aughust to September. Plot H1 was
encountered with 31 species with total of 800
individuals; but only 22 species with total of
215 individuals was found from Plot H2 during
the study period. The list of the species name
has been given in Table 1.

The species belong to five families. In both
habitats families Nymphalidae, Papilionidae and
Pieridae were found with more individuals and
higher abundance than the other two families
viz. Lycaenidae and Hesperiidae (Table 2).
Hesperiidae is the least abundant family with
only two species viz. Borbo cinnara (Rice swift)
and Telicota ancilla (Dark palm dart). The most
abundant species appear to be Papilio polytes

(Common mormon) with total of 134 individual
from both the habitats.
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Table1: List of butterfly species found in two different habitat in Basirhat region H1: Shurbland in
the bank of river Ichhamati and H2: flower cultivation field.

Table2: Sample distribution of butterfly species along families with abundance values from habitat1
(H1) and habitat2 (H2).
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Table 3: Diversity Indices value of habitat1 (H1) and habitat2 (H2).

Table 3 shows different ecological diversity
indices for butterfly community of the two
habitat H1 and H2. Though both the habitats
have almost equal value of evenness, the
shrubland on the bank of Ichhamati has greater
species richness (total of 32 species) with high
value of  Shannon-Wiener Index, Simpson's
index of diversity as compared to flower
cultivation field. It is also expressed as higher
number of effective number of species in case
of H1.

Discussion

It is evident from the list that two habitat differs
a lot in terms of richness and abundance of
species. The shrubland in the bank of Ichhamati
have been found to have greater species richness
and abundance of butterflies than flower
cultivation field.

Diversity study of these two habitats shows
Simpson's Index (D) of 0.0515 at H1 and
0.0614. It signifies a high diversity of butter
flies of this region as two randomly selected
individuals has only 5-6% chance of being in
the same species.

The Shannon-Wiener Index (H) is also similar
at these two habitat and that signifies high
information content of this community. The
evenness indices of these two communities are
not significantly different and it shows all the

species are more or less equally abundant. Table
1 shows that only one species (Common
Mormon) at H1 had an abruptly high abundance
value (14.63%).

Though diversity indices are very similar in these
two habitat, but the difference become apparent
when we consider the Effective Number Of
Species. This statistic shows the number of
equally-common species required to give a
particular value of an index (Jost, 2006). Based
on Shannon-Wiener Index (H) the Effective
Number Of Species is calculated in Table 3 and
it shows that the shrubland on the bank of
Ichhamati is indeed more diverse community
of butterflies.

Though the flower cultivation field has more
host plants for butterflies and presence of flower
generally attracts these necter-feeding insects,
it's a bit counterintuitive why the habitat has
lesser diversity of butterflies than a shrubland
on riverbank. This contradictory result may be
explained if we consider the high pesticide load
that is being applied on the flower plants.
Uncontrolled applications of pesticide not only
eliminate the harmful pest species but also
affects the beneficial insect communities like
butterflies. But further studies on the pesticide
application profile of the flower cultivation field
are required to completely understand the
dynamics of these manipulated ecosystems.
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Abstract :

Environmental disasters have differential
impact on men and women. Whether they live
in developed or developing nations gender
inequalities and traditional roles that define
women's lives are really what put them at
greater risk and vulnerability during
environmental disasters. Ghoramara island,
located at 18.36 nautical miles away from Haldia
dock in Hooghly estuary is a sparingly populated
sensitive ecosystem which is rapidly changing
its morphology due to extensive coastal erosion
on northwest coast and marginal accretion on
southeast side. The degradation of the system
due to natural and anthropogenic causes has
lead to the total areal reduction of the island
from 38.23sqkm in 1951 to 4.37 sqkm in 2011.
Irrespective of the continuous climate change
and associated rise in sea level the island is
inhabited by 1095 households comprising of
5193 people of which 49% are women. In this
paper, an attempt has been made to expose the
diverse challenges encountered by the women
folk in the island and depict their vulnerability
in this context. The paper is based on the
primary data collected by interviewing a selected
sample women population of the island
accompanied by focus group discussions with
local people and Panchayat members.

Keywords: environmental disaster, gender
inequity

Introduction:

About 92 kms south of Kolkata in the
Sundarban delta complex of the Bay of Bengal,
lays an island called Ghoramara. It is located

Vulnerability Of Women In The Sinking Ghoramara

Island Of Sundarbans

Aditi Matilal

Assistant Professor, Department of Geography, Basirhat College

18.36 nautical miles away from Haldia dock in
Hooghly estuary, West Bengal (88°7'30" East
and 22°55'00" North). The island is rhombic
shaped covering an area of around 4.80km² with
a total shoreline length of 8.50 kms. This
sparingly populated sensitive ecosystem is
rapidly changing its morphology due to extensive
coastal erosion on the north-western coast (due
to natural and anthropogenic causes) and
marginal accretion on the south-eastern side.
Intensive studies made by the Oceanographic
Department of Jadavpur University under the
supervision of Prof. Sugata Hazra (2002) shows
that the degradation of the system of Ghoramara
has led to the shrinkage of this island to a mere
4.50 sq.kms in 2011 from 38.23 square kms in
1951 causing a major loss of agricultural land
and fisheries (Hazra, 2002). The islanders have
continually drifted inwards to survive from the
threats of continually encroaching sea and
fragile embankments. Irrespective of the
continuous climate change and associated rise
in sea level, the island is inhabited by 1095
households comprising of 5193 people according
to the population census of 2011. These 1095
households sustaining in this fragile ecosystem
are in an extreme vulnerable condition and they
are actually potential climatic refugees. The
degree of vulnerability is more intense among
the women folk of the island owing to their
socially, economically and culturally pre-defined
status, roles and responsibilities in the social
space which is differentiated by the gender axis.
In this paper an attempt has been made to
explore the vulnerable conditions of the women
in this sinking island of Ghoramara who
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comprise 49% o the island's total population.

Objective of the paper: This paper attempts
to expose the diverse challenges encountered
by the women folk in Ghoramara Island and
depict their vulnerability in the perspective of
climate change and the consequent multi-
dimensional adversities. On one hand, the paper
highlights the perceptible impediments the
women face in the process of their diurnal
socio-economic livelihood and in their process
of attaining motherhood and on the other hand
it addresses the plausible adaptation measures
used by the people as a response to the
observable challenges exposed owing to climate
change.

Database and methodology: The paper is
based on the primary data collected by
interviewing a selected sample women
population of the island (sample size -71)
accompanied by focus group discussions with
local people and Panchayat members. The
author has carried out the survey in March 2016
with the aid of structured questionnaires for
personal interviews of sample women and focus
group discussions arranged in co-operation of
the Panchayat members. The study is however
essentially perception based and the questions
are mostly open-ended allowing respondents to
express their views independently and freely.
The primary data is supplemented with the
secondary data collected from the Census of
West Bengal 2011 where necessary.

The observations of the study have been
presented henceforth. However prior to the
discussion on the nature and intensity of the
vulnerability of women at Ghoramara, an
attempt has been made to explain the associated
terminologies and their linkages (viz.
Vulnerability, climatic changes).

Vulnerability induced by climate change and

role of gender:The increasing literary work on
vulnerability has reviewed this term from

multiple perspectives. According to IPCC (2007)
vulnerability indicates 'the degree to which a
system is susceptible to and unable to cope with
the adverse effects of climatic change, including
climatic variability and extremes. It is a function
of the character, magnitude and rate of climatic
change and variation to which a system is
exposed, its sensitivity and its adaptive capacity.'
However UNIDSR (2004) explains vulnerability
as conditions determined by physical, social,
economic and environmental factors or
processes, which increase the susceptibility of
a community to the impact of hazards. In this
context, vulnerability emphasizes the ongoing
conditions of a society, challenging people daily
that make it possible for an environmental event
to become a disaster. Social scientists tend to
view vulnerability as representing the set of
socio-economic factors that determine people's
ability to cope with stress or change (Allen,
2003). From the perspective of disaster
management, vulnerability is also defined as the
pre-disposition of individuals, groups,
communities and infrastructure organizations to
be affected by a natural disaster (OEP-EOP
1972).

Climate change is one of the greatest
ecological and environmental disasters of our
time which puts an incontrovertible challenge
to human rights, security, and economic
development.  Disasters like climate change are
an extension of everyday hardships for which
the victims are marginalized in three ways:

3 geographically because they live in marginal
hazard prone areas,

3 socially because they are poor and

3 politically because their voice is disregarded
(Hewitt, 1983, Wisner et al.,2004)

This marginalization is more prominent for
the women who are deprived of political and
economic power and have limited access to
financial and material resources — particularly
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in conflict-affected, post-conflict, or less
economically developed setting, which can
exacerbate their vulnerability to the impacts of
climate change (Alam, Bhatia, Mowby, 2015).
The IPCC's fourth Assessment report (IPCC,
2007) has recognised that gender roles and
relations shape vulnerability and people's capacity
to adapt to climate change. It made special
mention of the vulnerability of rural women in
developing countries who are often dependent
on natural resources for their livelihood, do
most of the agricultural work and bear
responsibility for collecting water and fuel
(Terry, 2009). Demetriades and Esplen (2008)
advocated similar views by elucidating the fact
that climate change can exacerbate existing
inequalities between and among women and men
and intensify gendered experiences of poverty
(Demetriades and Esplen 2008). In this context
Tarja Halonen, former President of Finland also
stated that although women are forced to
withstand the worst consequences of climate
change, they have been systematically excluded
from decision-making mechanisms and denied
agency in deciding when and how to overcome
the vulnerabilities they face (Alam, Bhatia,
Mowby, 2015). This serious omission
undermines the potential and compromises the
effectiveness of even the best-intentioned efforts
to address climate change. This is because
though women face unique and sometimes
disproportionate burdens of climate change, they
are not merely victims. On the contrary, women
are powerful agents whose knowledge, skills
and innovative ideas support the efforts to
combat climate change. They are contributing
to both adaptation and mitigation efforts in many
parts of the world, and they are creating
innovative and localized solutions to build
resilient communities. Subsequently as the world
confronts the borderless and multidimensional
effects of climate change, it is imperative that
we understand the impact of climate change

on women, as well as the importance of their
agency in addressing its threats. We must
highlight women's voices, perspectives, and
participation at all levels of decision-making and
all levels of adaptation and mitigation. In this
perspective the present paper endeavours to
illustrate the livelihood dynamics of the women
at Ghoramara and thereby portray their
vulnerability and reflect on their adaptive
measures. However, prior to that the
demographic and social profile of the
respondents has been presented briefly.

Socio-demographic profile of the respondents:

71 sample women residing in Ghoramara
between the age-group of 18 and 59 has been
chosen for the study. The households selected
for the study are located within 500 metres from
the bank of the island which is susceptible to
massive erosion breaking the embankments.
Coastal flooding, monsoonal months and
cyclonic depressions create a havoc in this fringe
area where flooding by river Muri Ganga leads
to absolute inundation on one hand and massive
bank erosion on the other hand. The most
crucial fact is that the surveyed households are
located in an area which will be completely
under water within few years.

All the women who participated in the survey
belong to the scheduled caste community. 85%
of them are married whereas the remaining 11%
and 4% belonged to the unmarried and widowed
category respectively. 15% of the surveyed
women were the head of the households
thereby bearing more responsibility and pressure.
However 69% of the surveyed women are
literates and 43% have read up to class four.
Among the surveyed women about 43% of the
women are engaged as agricultural labourers or
as casual labourers in fisheries and other non-
farm sectors at Ghoramara, Sagar or Kakdwip
area and even as construction workers under
government schemes. About 13% of the women
have reported of participating in self-help group
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activities. However in spite of engagement in
economic activities more than 90% of the female
workers are marginal workers and they work
hardly for 3 to four months in a year. Moreover
flood disrupts their work schedule severely.
Subsequently almost 87% of the surveyed
households live in an extremely impoverished
life in mud houses. 67% of the surveyed
households have built houses either fourth or
fifth time in succession after losing their land
and house in coastal flooding and eating up of
the land by the river. Subsequently in this
ecologically unstable island, the daily life of each
woman is filled with newer challenges and
hardship.

Different dimensions of vulnerability of the

women folk in Ghoramara in their daily life

cycle: Since gender is the main organising
principle of the social relations and socio-
economic processes associated with the daily
livelihood cycle of a community and traditionally
the women folk are entrusted with the job of
accomplishing household chores, collecting fuel,
water, energy resources etc, primarily emphasis
has been led on the study of diurnal livelihood
mechanism of the women in Ghoramara.  In
fact in a fragile ecosystem like Ghoramara the
daily routine job of the women folk gets difficult
or delayed in various ways.

Access to safe drinking water: Collection of
water for drinking and cooking purposes in
Ghoramara is not a major issue since there are
sufficient numbers of tube wells at regular
intervals. However, during coastal flooding and
monsoons these tube wells get inundated and
remain non-functional even after the water
recedes. The pond water is also not safe to
drink because of high salinity and contamination
due to multiple uses like washing clothes,
bathing, open defecation etc. 80% of the
surveyed women have reported that they have
to traverse long distances through the inundated
areas (which is an arduous physical task) to

fetch water from hand pumps in the higher
reaches of the island. This task consumes a
whole lot of energy which affects the other
household activities in turn. 27% of the surveyed
women have reported that they have suffered
physical injuries in hand, leg and back in the
process of fetching water.

Access to hygiene and sanitation facilities:

Lack of potable water supply not only affects
easy access to safe water supply for drinking
and cooking procedure but such water scarcity
compromises hygiene, particularly for women
and girls, who need it for purposes uncommon
to men, especially during pregnancy and
menstruation. Lack of adequate access to safe
water and sanitation along with water
contamination also enhances chances of urinary
tract infection, skin rashes, dysentery, diarrhoea
and other diseases. Frequency of infectious
diseases such as cholera, malaria, and dengue
fever and other water-borne diseases also
attenuates thereby impinging on morbidity levels
of the islanders, specially the women folk.

Access to health facilities: 95% of the
respondent women asserted that in the last one
year one to two members of the household have
suffered from either diarrhoea or fever or both.
Illness is widely prevalent among both men and
women; however the degree of medicinal
support received by the women folk is
extremely poor. The problem is actually two-
fold. Poor health and high frequency of diseases
among children, aged or other household
members overburdens the women who are
entitled with the task of care-giving of the ill
family members and this is a matter of serious
concern in Ghoramara where the medical
facilities are highly inadequate. The women, who
participated in the focus group discussion
conducted during the survey, unanimously
acknowledged that they face severe problem
even in instances of mere fever and diarrhoea
of their children. For medicinal support, they
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depend on the solitary primary health sub-centre.
In case of severe and long-lasting illness, the
patient is carried to hospitals at Kakdwip or
Sagar. The women documented that they have
to fix up liquid cash by taking loans or
mortgaging ornaments for arranging treatment
outside village. In instances of medical
emergency, they even have to hire launch service
to the mainland (since the ferry service is
restricted to three/four times a day), which is
also a matter of huge expense, and the cost
varies in accordance to the time and status of
the weather and consequently the water levels
in the river. The severity of the entire issue
intensifies during monsoon months or climatic
hazards when the health centre remains closed
and the ferry service could not operate.
However, the absence of medical facilities in
the village has created a fertile ground for
sprawling of quack medical centres on whom
the villagers depend out of compulsion and these
quacks tend to charge exorbitant rates taking
advantage of the crisis. Nevertheless, these
services are also not available during climatic
hazards and the islanders are left with no other
option but to leave everything in the hands of
Almighty.

However in the instances when the women
members of the household suffer from the
afore-mentioned diseases the situation becomes
miserable since she has to perform her diurnal
household responsibilities in poor health. In
addition to this non-availability of proper health
facilities, negligence of other household
members on women's health, disinterest among
the women regarding self-care aggravates the
problem. The surveyed women reported that
they tend to manage the situation by home
remedies or taking medicines from local quack
doctors if they could not access properly
prescribed medicine from the local health centre.
However in flooded condition access to health
care services is a distant dream when absence

of ferry service keeps Ghoramara isolated from
the outside world.

Access to energy resources: Besides taking
care of the family members, women also have
to arrange for food and energy for the
household. For fuel, 90% of the surveyed
women here primarily depend on mud-cakes and
dry leaves, twigs and branches collected from
the island. In some of the financially solvent
households (where male members mostly work
in government or private sector outside the
village or possess personal betel vines) use of
kerosene is prevalent which is brought from
Kakdwip and its supply is again hampered
during rains and coastal flooding. Therefore
arrangement of fuel becomes an impossible task
during coastal floods since the preserved fuel
gets destroyed and there exists hardly any scope
of acquiring fuel in a flooded island.

Access to food: The inhabitants of Ghoramara
fundamentally depend on external supplies (from
Kakdwip and Sagar island) for almost all goods
necessary for maintaining rudimentary
sustenance levels. Traditionally the island had
rice cultivation, which used to meet the people's
basic food requirement and this was
supplemented by the supply of fish from the
adjoining river. However, the loss of agricultural
fields due to progressive salinization and
transgression of river have made the islanders
completely dependent on external sources for
food supply. There are only two small grocery
shops which sell basic food items (at rates
sufficiently higher than market prices) bringing
from Kakdwip and Sagar. The desolate location
of the island creates scarcity of various items
during prolonged rains when the ferry service
ceases to operate. The women reported that
they strive hard to maintain buffer stocks of
rice, pulses and other essential ingredients
throughout the year. Nonetheless, the poorer
households suffer from lack of liquid cash,
which prevent them to purchase larger quantities
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of food items for present and future use.
Consequently, they fail to arrange a meal for
even once a day during climatic hazards and
often have to borrow food items from local
wealthy households at high rates. There even
persist contractual agreements of rendering free
labour in the houses or betel vines between
wealthy and indebted households in lieu of food
supply. About 95% of the women reported that
they have to rely on dry foods (like puffed rice
or pressed rice) during the crisis period and in
this situation the women and girls are affected
mostly because of their self-sacrificing attitude.
It aggravates the problem of malnutrition and
under nutrition among women who try to offer
the available food to their husband and children.
The problem attenuates if the woman is pregnant
or lactating when under-nutrition affects both
mother and the child.

Educational vulnerability of the women at

Ghoramara: The most affirmative social
attribute of this island is high literacy. Out of
the total female population, 73.25% are literates.
Though female literacy is significantly lower
than the male literacy (90.40%), the level of
female literacy at Ghoramara is substantially
higher than the overall female literacy of West
Bengal (70.54%) and India (65.64%) according
to 2011 population census. Presence of a
moderately strong basic educational
infrastructure encompassing four to five primary
schools and one high school is primarily
responsible for high women literacy in this
remote island. However, the prime difficulty
arises from the fact that educational facilities
are limited up to secondary levels and this poses
the major obstacle in the path of higher
education. Most students discontinue education
at secondary level since for higher studies they
have relocate to Kakdwip or Sagar, stay there
and pursue education. However, this is a cost-
effective process involving expenses for
schooling, lodging facilities etc. The group

discussions highlighted that very few households
(5%) have sent their children for education
outside the village and gender-wise segregation
of these outgoing students focus that the bulk
of migrating students are male. This incidence
reiterates the traditional societal norm of
investing on male child's education, the future
bread-earner of the family. On the contrary, the
female children are kept back at home to assist
their mothers in domestic chores or to take care
of their siblings and in most instances they are
married off at an very early age mostly with
grooms outside the island.

Economic vulnerability of the women at

Ghoramara: Environmental instability has
undermined the economic condition of the
islanders severely. Traditionally the major
professions of the inhabitants of this island are
agriculture, fishing (mainly fish culture) and
prawn seed collection. However, transgression
of the river has swept away their land
resources, their agricultural tract. Soil has also
lost fertility, has become hard and lost water
retention capacity due to the use of increasing
amounts of chemical fertilizers. During last 10-
15 years there has been a shift from paddy
cultivation to betel vine. Now betel nut
cultivation is the mainstay of the islanders,
besides fishing and prawn seed collection.
However, the erosion of the land has gravely
affected this. The crop often drowns in water
while soil erosion adds to the misery.

Women workforce participation at
Ghoramara is subsequently not high owing to
lack of jobs. According to Indian census (2011)
24.85% of the total women population of
Ghoramara are engaged in economically gainful
activities of which 10.89% are working as main
workers and 89.11% are marginal workers. Out
of the total female marginal workers 55.60%
get work for three to six months in an entire
year whereas the remaining 44.39% work for
0-3 months in a year.
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Among the surveyed women about 43%
of the women are engaged as agricultural
labourers or as casual labourers in fisheries and
other non-farm sectors at Ghoramara, Sagar or
Kakdwip area and even as construction workers
under government schemes. However 90% of
the female workers pertain to the marginal
workforce and subsequently they hardly possess
any regular income. Further during monsoons
or coastal flooding the work gets disrupted.

However attempts have been made to
financially empower the women of the village
under Swarno Jayanti Gram Swarojgar Yojona
programme (currently rechristened as National
Rural Livelihood Mission) and during the survey
period about 30 self-groups existed in the
village. 13% of the surveyed women reported
of being members of SHGs. However the focus
group discussions revealed that very few groups
have operated successfully and initiated income
generating activities like rearing hen and goats
or preparing puffed rice (muri) or pressed rice
(chire). Majority of the groups have turned non-
functional owing to multifarious structural,
organizational and financial reasons. The
participants complained about absence of
marketing opportunities in the island and since
the banking services are absent in the village,
the group members needed to visit Sagar island
for transactions. This incurred not only financial
expenses but also expenditure of time and
physical labour on a working day with routine
work schedules. Subsequently, the employment
opportunities are very less in the village and
jobs under NREGA are mostly available to the
women of the households having political
connections or association with Panchayat
members. Such works also get disturbed during
climatic disasters.

Average monthly income of the women
(60% of the surveyed women who are working)
is approximately Rs 800-1100.  83% of the
surveyed women do not possess any asset on

their names whereas of the remaining 14% and
3% possess few jewellery and land titles
respectively. Poor economic condition is one of
the prime causes of vulnerability of women
because financial insecurity makes them helpless
and solely dependant on their husband or other
male members. Economic scenario of women
headed households (15% of the surveyed
households) is more acute where arrangement
of two-square meal on daily basis becomes
impossible often. About 17% women complained
that they possess one to two saris only and
during rains and floods have to remain in wet
clothes for long phases.

The households where male members are
engaged in jobs at Sagar island or Kakdwip or
possess betel vine, their financial condition is
relatively better. However absence of male
members for long period (a huge section of
the islanders have left to different other states
in search of jobs as labourers or construction
workers) creates other problems for the women.
27% of the married women reported during
primary survey that their husbands stay outside
the island for jobs for a period more than 6/8
months and they alone have to manage the kids.
The absence of the male members for long
duration however enhances the vulnerability of
the women since they have to manage
everything by their own. Their insecurity
attenuates during flooding when they have to
relocate to higher buildings for shelter. With
limited financial resources they struggle to meet
the basic needs for sustenance. About 16%
women reported that they spend sleepless nights
at the shelter being afraid of any form of sexual
harassment.

Vulnerability of pregnant women at

Ghoramara: The vulnerability of a woman is
at its climax during her pregnancy period at
Ghoramara. It has been discussed earlier that
the health infrastructure of Ghoramara is
extremely poor. In such scenario the women
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face severe health challenges owing to their
brunt of reproductive roles. The focus group
discussions revealed that usually the pregnant
women leave the village before a considerable
span of expected delivery and stay either at any
relative/friend's place or in a rented
accommodation at Kakdwip or Diamond
Harbour. They return in the village after at least
a month or two of delivery at hospitals or
nursing homes at the above-mentioned places.
This entire process involves a matter of huge
expenditure and the islanders manage this
gigantic problem at their own initiative and with
their own resources with absolutely no help from
government. Both the pre-natal and antenatal
care and health checkups along with the
immunization is massively affected because of
the absence of a proper health institution in the
village (except the poorly functioning primary
health sub-centre and solitary ICDS centre).
The poorer households who could not arrange
for a rented accommodation outside the village,
experience severe trouble during child delivery,
which is assisted either by the quack doctors
or by local mid-wives and this attenuates the
chances of both maternal and infant mortality
in the village.

Most of these evidences elucidating the
vulnerability of the women in Ghoramara also
indicate that the intensity of susceptibility to the
climatic hazard is inversely correlated with the
economic status of the households. The
households which have managed to earn good
profits from betel vine or have arranged a job
outside the island mostly belong to upper tiers
of income-wise stratification of households.
13% of the surveyed households pertaining to
economically higher strata have predominantly
arranged for a new alternate home in the
mainland i.e. in Kadwip or in Sagar Island, either
by purchasing a land or a house. However, the
poorer households (the remaining 87% surveyed
households), who find difficulty in maintaining

their daily expenses and are mostly caught in
debt to the local landlords or moneylenders,
could hardly accumulate surplus resources for
purchasing a new land or a house. Incidentally
38% of the households perilously sustaining near
the embankments (within 200mts from banks
approximately) are severely poor and the worst
sufferers since the old and weak mud
embankments are exposed to direct thrust of
tidal surges. These households are forced to
move every year after their land gets eaten away
but they continue to stay on their native land
leaving their future on the hands of fate. The
survey divulged that many women pertaining
to these households at the periphery of the island
are born and married here and thus they have
an intrinsic connection with the soil of their
native island. 14% of the women reported that
they possessed over 20/30 bighas of land earlier
and were financially quite solvent. However, the
river has snatched everything. In reality this
category of impoverished people are different
from general poor population, since they were
not born poor, instead they are rendered poor
by climate change and its consequences. Their
psychological distress is severe since they have
lost all their resources and have experienced a
sudden downward dip in life and livelihood
owing to nature's fury and now they hardly
possess any physical, mental or financial
strength to plan for a better future. Subsequently
they choose to stay in the island. This incidence
also justifies that people most vulnerable to
climate change are not necessarily the one's
most likely to migrate since ability to migrate is
chiefly a function of social and economical
resources. The focus group discussions also
revealed that assistance from government for
relocation is extremely less and whatever is
available is asymmetrically distributed. The
beneficiaries generally possessed linkages with
the ruling political party members or are well
connected with the persons possessing socio-
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economic and political stronghold. In this
context, the future of the common poor people
of Ghoramara appears to be in a severe stake
and the vulnerability associated with the life of
the female members is more acute in midst of
this critical scenario.

Main observations: In spite of such an
appalling status of Ghoramara, especially that
of the women population, hardly any project or
scheme is initiated or implemented for the
betterment of the life of the common people
with special thrust on women population. Rather
multiple scientific projects and research works
are going on exploring the climatic change and
its consequences on this littoral tract of Southern
West Bengal for the past few years. However,
there have been no attempts to highlight the
voices of the women, expose their challenges
or promote their cause or to mitigate their
constraints. This prolonged negligence to the
women population will however have manifold
impacts.

3 Primarily this will affect the food security
and well-being of the households since the
women are responsible for the climatically
sensitive tasks of securing food, water etc.

3 Secondly, this continual denial will enhance
a category of less educated, financially dependent
female population who have been deprived of
their fundamental rights and choices like right
for higher education, right to work or right for
having a proper source of drinking water or
basic sanitation facility for an unduly long
period. Nevertheless, it should be specified here
that such prolonged declination of basic human

rights and choices experienced by the women
of Ghoramara is an explicit reiteration of the
predominant societal practice of patriarchal
norms where the rights and privileges of
women are perpetually ignored.

Undoubtedly, this process is causing a
colossal loss of country's human resources
thereby lagging the process of integrated socio-
economic development of the region. Alternately,
it is aggravating a feeling of discontent among
the common people of this region who are
deprived of the basic health and educational
facilities for an enduring period and this may
lead to a politically unstable or restive situation
in near future. Further if the current situation
persists with sole focus on scientific arguments
on climate change without any emphasis on the
issue of distribution of human population it
would definitely produce a huge burden of
climatic refugees who would not be able to
adapt socially, culturally and economically to an
alternative geographical space. And the women
folk who could have played a significant role
in this changing socio-economic perspective
would be left in a sheer deplorable state since
they are a poorer and much less powerful group
compared to their male counterpart.
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Abstract:

Literacy and Education is considered as the main
driving force of development for a nation. Female
literacy, an important social attribute, contributes
significantly towards socio-cultural and economic
progress of any society. Literacy can also help in
the development of human civilization through
reducing poverty, ignorance, exclusion etc. The
present study has examined the educational status
of women in Sundarban region of North 24
Parganas district. Female literacy in West Bengal
is said to be worse and male-female differential is
more prominent among the S.C, S.T and Muslim
population. The study area is a littoral fringe of
West Bengal habited by a large number of
backward classes of people i.e., S.C, S.T, and
Muslim population. Six C.D.Blocks i.e., Haroa,
Minakhan, Hasnabad, Hingalganj, Sandeshkhali-I
and Sandeshkhali-II are consider as Sundarban
region of North 24 Parganas district. According
to census of 2011, the women literacy rate in rural
North 24 Parganas district is 72.61% on the
contrary it is 65.93% in Sundarban region of North
24 Parganas district. So the women literacy rate
in Study area is not satisfactory position in respect
of average literacy rate of rural North 24 Parganas
district. The male-female gender gap has been
decreased but it is not significant in respect of
district's rural average. As per census 2011, the
women literacy rate in rural North 24 Parganas
has grown from 42.10% in 1991 to 72.61% in
2011 but until the last decade, the improvement in
female literacy in the study area has been relatively
slow than the district's rural average. The Literacy
rate of female in the study area has increased from
30.18 % in 1991 to 65.93 % in 2011. The negative

attitude of parents towards the girl child and her
education, Poverty, lack of easy accessibility to
school, social restriction to go outside of female
are the major causes of low female literacy in the
study area. It is only solve through increase
awareness of female literacy within the parents,
spreading awareness of female literacy in rural
area though specific media, development of
infrastructure and communication system,
increase female empowerment in rural area etc.
Key words: female Literacy, Sundarban region,
backward classes, causes, solve.
Introduction:

According to Indian Census definition Literacy
means "a person who can read and write a simple
message in any language with understanding is
considered literate" (Census of India, 2011).
Literacy is one of the most important social
aspects, and it denotes the most basic and essential
criterion of human development. It is a qualitative
indicator of social awakening and cultural
advancement of the inhabitants in a geographical
unit; whereas a change in literacy reflects the
socio-economic and cultural transformation of the
society. In international usages, literacy is defined
as the ability to read write and least a simple
message in any language (Hassan, 2005). "Literacy
skills are fundamental to informed decision-
making, personal empowerment, active and
passive participation in local and global social
community" (Stromquist, 2005). Literacy reflects
the socio-economic and cultural setup of a nation,
ethnic group or community. It influences and
determines qualitatively and quantitatively not only
the human resources but also other population
attributes like fertility, mortality, age of marriage
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and economic participation of a population
ultimately, aiming towards welfare of the society
(Sawant and Lewis, 2004).
There is a popular aphorism that 'educating women
benefits the whole family and society at large'.
So, women education is very much essential for
overall development of society as well as nation.
Mishra (2009) in his research work strongly
recommended that, female literacy plays a very
significant role in rising productivity levels,
reducing child mortality rates and population
growth. According to Dighe (2006), increased
female education is connected to betterment of
health, lower fertility and other advantages that
have high social returns.
The Study Area:

The study area (Fig.1) comprises six Community
Development (C.D) Blocks, viz. Hingalganj,
Hasnabad, Minakhan, Haroa, Sandeshkhali-I and
Sandeshkhali-II of Basirhat subdivision in North
24 Parganas district of West Bengal. It covers an
area of 1098.47 sq. km. and consists of 1154996
populations as on census 2011. The study area is
bounded by the South 24 Parganas district in the
west and south. The international border formed
by the river Icchamati lies to the east. To the north,
it is bounded by the Basirhat block.
Geomorphologically the study area is in a deltaic
region of West Bengal. The area under study is
inhabited by a good percentage of Scheduled Caste
(SC), Scheduled Tribe (ST) and Muslim
population. There is only one municipal town, viz.
Taki in the area under study.
Objectives:

The paper is designed with the following
objectives.
1. To discuss the nature of changes and present
status of female literacy rate in Sundarban region
of North 24 Parganas.
2. To make a comparison between block–wise
literacy rate of women in North 24 Parganas
District.
3. To trace the gender gap in literacy and find out

the causes of such variation in the study area.
4. To suggest suitable policy measures to improve
female literacy.

Data Base and Methodology:

The proposed study mainly is descriptive in nature.
The entire study is secondary data based.
Maximum relevant data is taken from two
consecutive census reports, 1991, 2001 and 2011
Primary Census Abstract (PCA). The entire study
can be divided into three consecutive and
interlinked phases. In First Phase detailed literature
survey was done upon the present status of
literacy, importance of literacy, deprivation of
women in this context, gender gap in literacy and
educational attainment, socio-economic
backwardness of women, determinants of literacy
in Indian society etc. In the Second Phase data
were analyzed. For determining the disparity
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among male and female literacy, the modified form
of D.V. Sopher's index (1974). This was modified
by Kundu and Rao (1986):
Disparity Index (DI) = log (X2/X1) + log {(Q-
X1) / (Q-X2)}
Where, X2 > or = X1
X2 = Male literacy rate,
X1 = Female literacy rate,
Q = 200
Here, the values of Disparity Index (DI) ranges
between 0.00 and 1.00 exhibit a positive
correlation with gender gap in literacy, greater the
value of DI higher the rate of disparity between
male and female literacy rate. If there is no disparity
then the value of DI would be zero. In the Third
Phase detailed analysis and interpretation of DI
was done. Descriptive and Inferential statistical
diagrams were also constructed.
Female Literacy and Its Change:

Female literacy in Sundarban region of North 24
Parganas in West Bengal is said to be worse.
Presently it is 65.93%. Like general literacy
distributional pattern, Female literacy is low in all
the blocks of Sundarban region than the other
blocks of North 24 Parganas district. The
difference of Male and Female literacy in the study
area is relatively high i.e., 12.81% than the district's
rural average i.e., 9.26% (2011 Census). The data
presented in Table-1 indicate that only 65.93%
women were literate as compared to 78.74% men
in the study area. Various Census of India report
shows that, the literacy rate for females increased
from 30.18% in 1991 to 65.93% in 2011 in the
study area. During 2001-2011, there was
significant change in the literacy rates among
females as compared to their counterpart. The
report also reveals that the growth of male literacy
rate was 6.12% where as growth of female literacy
was 14.6% in the study area during the period of
2001- 2011.
Male Female Differential in Literacy Rate:

A review of growth of literacy during the 2001–
2011 decade shows that the study area has

achieved significant progress. According to the
Census of India 2011, the literacy rate of male
has increased from 72.62% in 2001 to 78.74% in
2011 with an improvement of 6.12% and on the
other hand female literacy rate has increased from
51.33% in 2001 to 65.93% in 2011 with an
improvement of 14.6% in the study area. The
gender gap in literacy rates in the study area got
declined from 21.29% in 2001 to 12.81% in 2011.
Among the male population Sandeskhali-II block
has registered highest growth of literacy with
8.12% followed by Sandeskhlai-I block with
8.09% during 2001-2011. Data also shows that
Hingalganj block has shown least growth i.e.
2.94%. In respect to female population is
concerned Minakhan block has registered highest
growth of literacy with 17.97% followed by
Sandeskhali-I block with 17.7% and so on.
However, Hingalganj block has shown least growth
of female literacy i.e., 10.97% followed by
Hasnabad block with 11.95% and so on. The data
clearly shows that female literacy rate is growing
faster than the male literacy rate in the study area.



( 55 )April 2017 - December 2017 Volume 7

ISSN - 2249-331X CHARCHAPROKASH

Fig. 2: Male Female Literacy and Its Differences in 1991 and 2011

Those blocks where general literacy is high,
female literacy also high and vice-versa. Generally

it is observed that the Male-Female difference is
high where the literacy development is low. Male-
Female literacy differential has changed
significantly with the advancement of time. For
every blocks it is observed that the difference of
Male and female literacy is went down from 1991
to 2011. The difference of Male-Female literacy
in the study area was 26.61% in 1991 but presently
it is 12.81%. So the difference diminishes up to
13.8%. At the block level, the lowest female
literacy rate is found in Sandeskhali-II (62.46%)
followed by Sandeskhali-I (63.80%). In the study
area, high literacy gap between male and female
observes in extreme southern part in the North 24
Parganas District namely Sandeshkhali-II
(16.66%), Hingalganj(15.06%), Sandeshkhali-
I(14.29%) C.D. Blocks.

Table-1: Block Wise Gender Gap and

Disparity Index in Literacy Rate in Different Decades of Sundarban Region of North 24

Parganas District.

Source: District Census Handbook of North 24 Parganas District, 1991, 2001, 2011
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Disparity Index in Literacy:

The values of Disparity Index (DI) in literacy
ranges between 0.00 and 1.00. The greater value
of DI indicates the higher rate of disparity between
male and female literacy rate. If there is no disparity
then the value of DI would be zero. It is evidently
true that in the ground of gender disparity in literacy
the Sundarban region always exhibits a significantly
poor performance. Performance of Sandeskhali-
II also remained poor chronically. Although the
rate of gender disparity in literacy of the study
area declined gradually, still it remained
considerably higher (0.095) than the district's rural
average (0.07). Among all the blocks of Sundarban
region in North 24 Parganas district the Disparity
Index of Sandeskhali-II remained all time highest
since 1991. It was 0.35 in 1991 and in 2011 it has
been registered by 0.12. Though the value has
been decreased but till now it is not satisfactory.
The present scenario exhibits that 3 blocks i.e.
Hingalganj, Sandeskhali-I and Sandeskhali-II
which are nearer to the forest shows the relatively
high disparity in literacy. The Disparity Index (DI)
is > .1.

Fig. 3: Nature of Disparity Index in Literacy in 1991 and 2011

Causes of Poor Rate of Female Literacy in

the Study Area:

The literacy rate in India has always been a matter
of concern but many NGO initiatives and
government ads, campaigns and programs are
being held to spread awareness amongst people
about the importance of literacy. Also the
government has made strict rules for female
equality rights. Literacy rate has shown significant
rise in the past 10 years in the study area. However,
census report clearly shows that female literacy
is lower than the male literacy rate. There are
different reasons of low female literacy in the study
area such as the negative attitude of parents
towards the girl child and her education is one of
the major reasons of low female literacy. Right
from the beginning, parents do not consider girls
as earning members of their family, as after
marriage they have to leave their parents home.
So their education is just considered as wastage
of money as well as time. Poverty is the root cause
of low female literacy rate in Sundarban region of
the district. The women of the backward class in
rural Sundarban region are compelled to do wage
paid outside work for their poor economic
condition. Most of the female are engaged in
different types of primary activities like shrimp
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and crab collection, agriculture, Brick field industry
etc due to their poverties. In the bottom levels in
rural hierarchy, women do both intramural and
extramural work (Desai and Krishnaraj, 1990).
The percentage of female workers to total female
population i.e., Women Work Participation Rate
(WPR) in the study area is high (16.68%) than
the district average (12.80%). Sengupta et al
(2002), for West Bengal, have found an important
result in a village level study. While they find
mothers' work participation to have a significant
inverse relation to daughters' school enrolment,
however, it is not significant in impacting grade
completion. Mothers' absence owing to her
involvement in the labour market restricts the
younger female child from attending school or be
educated (Basak and Mukherji, 2012). Though
government is putting efforts to make the primary
education free but still parents are not ready to
send their girls to school. In most of the rural
areas lack of easy accessibility to school is another
reason for low female literacy rate. Parents do
not prefer to send girls to schools if these are
located at a far distance from their village or home.
The attitude of rural parents of Sundarban region
is that the non availability of school within a
reasonable distance, as an important cause for not
sending the girl child to school. Village girl children
are not allowed to go outside the house and village
because it is a social restricted in rural area. Girls
are caring of younger ones at home with sharing
of family responsibilities after the absent of elders
in the family which infect the learning time period.
Concluding Suggestions:

The Sundarban region is undeveloped due to
physical barrier and large amount Scheduled Caste,
Scheduled Tribe and Minority settlement is
concentrated in this area. Studies reveal that one
of the main reasons for the low female literacy is
the deep rooted culture of male domination. Besides
this there are many other reasons like if a family
has two children with boy and girl, they may prefer
the boy to study (mainly in the rural areas). Dowry

culture also affects their literacy rate. As the
parents have the responsibility to make ready the
dowry and jewels for the girls, they fail to make
her literate and concentrate only on accumulating
money for dowry. Lack of awareness among the
parents, poor communication system in this
riverine area, unavailability of secondary and higher
secondary school and its poor infrastructure are
more negatively affected on female education than
the male education. These are reasons for low
female illiteracy than male literacy and gender
disparity in literacy rate in the study area. Following
are the some of the suggestions for addressing
low literacy rate of females. For addressing gender
wise disparity in literacy rate the government
should focus more on student retention strategies
in general and female students in particular in
schools. So that the retention rates of females in
the school can be improved and dropout rate can
be reduced. West Bengal government has taken a
very fruitful measure to improve the female
literacy. "Kanyashree Prakalpa" launched by the
West Bengal government in 2013 to improve the
status and well being of the girl child in the state.
The scheme is meant to empower girls by giving
incentives to them to continue education for a
longer period of time. This scheme plays an
important role to grow the female education in
the study area. There are also different schemes
relate to education and to the economic
rehabilitation of women, run by Central and State
Government. These schemes are 'Beti Bachao Beti
Padhao (BBBP)' Schemes, 'Sukanya samriddhi
yojna', 'Balika samridhi Yojna', 'Mukhyamantri
Rajshri Yojna', 'Mukhysmsntri Kanya Suraksha
Yojna', 'Mukhyamantri Laadli Yojna', 'Mazi Kanya
Bhagyashree Schemes', 'Nanda Devi Kanya Yojna'
etc. As effect of these schemes, disparities in
literacy by sex have to be narrowed down. Beside
that financial assistance should be granted to the
weaker sections of the society in order to raise
their socio-economic conditions especially in the
country sides. The local bodies, NGOs and
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voluntary organizations have to be invited in this
regard. It should not be the task of government
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only but each and every section of the society
should be involved in such programmes.
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Introduction: Migration is generally required
when a particular region fail to provide
resources required for sustainability. However,
migration also takes place when an individual
or groups seek for better opportunities and
scope of development in his or her life.
Migration is a strategic plan and it happens not
suddenly under normal conditions. Economic
reasons are most common factors for which
human migration takes place from one region
to another. On the basis of the distance and
administrative boundaries it may be short
distance, long distance and internal and
international migration respectively. Generally,
employment as an economic factor and marriage
as social factor are most common reasons of
migration. In India regional economic disparity
due to imbalance regional development is one
of the main factors of inter-state migration.
Imbalance regional economic development leads
to uneven distribution of economic development
in both primary and secondary economic
activities. However, underdevelopment of
agriculture and industry give results to
unemployment and poverty. Under these
circumstances people force to leave their native
place and move to those regions where
opportunity of economic development like
opportunity of employment, starting of new
business or trade is available. In India majority
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of inter-state migration takes place from
economically under developed states to
economically developed states but in some cases
better economic opportunity also pulled migrants
from economically developed region to
economically underdeveloped region. However,
in case of labor migration the trend of migration
is observed from underdeveloped rural economy
to developed industrial economy.

Migration is not a linear but complex study. It
suggests an institutionalisation, theoretical and
conceptual studies. Thus, migration is a
multidisciplinary in nature. This paper believes
that Ravenstein (1885) 'laws of migration' is
widely regarded as the beginning of study in
the field of migration. Studies find that internal
migration is comparatively more beneficial for
less developed countries than more developed
countries although not so much studies to
approve this statement have been made (K.
Rundall'2015). The study of internal migration
is helpful; to understand the broader subjects
like livelihood, development etc.  However, both
livelihood pattern and development could be
cause or consequence of internal migration.
Studies find that most of the studies based on
migration are related to causes (Greenwood,
M.J.; 2001). According to Trewartha (1969)
migration holds a place of prominence in a
geographical analysis of population change in
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any area. It is most fundamental to the
understanding of continuously changing space
content and space relationship of an area (Gosal,
1961).  There are many reasons for which
people move from one place to another, but
the economic factor is dominant factor in any
part of the world. The dominant theory in
explaining causes of migration is the neoclassical
theory which states that “migration is stimulated
primarily by rational economic considerations of
relative benefits and costs, mostly financial but
also Psychological” (Todaro and Smith, 2006).
The terms mobility and movement have different
meaning in the literature. Mobility generally
means movement or spatial change of workers
whereas migration means movement of people
those involve change of residence too (Gheorghe
L., Maiorescu T., 20.)  Factors of migration
may be different like economic, social, political
etc. whenever an individual decide to migrate
the difference of gains and costs he counts
(Hicks, 1932).   The neoclassical model and
neoclassical theory explain the migration of
labour but apart from these models the labour
market theory believes that migration is the
result of modern industrial societies. According
to Piore (1979) migration is not controlled by
unemployment or low wages is the source
region but by pull factors which is the very
high demand of labourers. The social structure
controls the mobility and is regulated by the
need or demand. The motive of migration within
Hugli Industrial Belt is mainly guided by Labour
Market Theory and Social Capital Theory. Need
of job and wage earning along with social
connections are major driving force of migration
in this region in context of regional or interstate
migration. It has been estimated that 25 %
population in urban area has no access to safe
drinking water and 11% population do not have
any toilet facilities (Bhagat, Ed. Mishra). The
mismatch between rapid growth of urban
population and growing amenities of life is

attributed to a big gap of a well thought plan
evolved from a national migration policy in India
(Anjali Borhade, Ed. Mishra).

Present study is based on the migration of labor
from economically underdeveloped state of Bihar
and Uttar Pradesh to economically developed
Hugli Industrial Region of West Bengal.

Study Area: Rishra a census town is one of the
renowned centers of industrial center of West
Bengal. It is located on the western bank of
river Hugli. The geographical location of the
town is 22.72? N and 88.32?E. It is under
Srirampur subdivision of Hooghly district.

Objectives: Following objectives are outlined
for the present study. They are as follows:

1 To study the Socio-Economic profile of the
migrant.

2 To study the impact of Migration on
livelihood and economic strengthen.

Methodology and Data: This is a case study
based on purposive sampling. Due to vastness
of study area and large size of universe,
Purposive and stratified sampling methods are
selected. Data is collected on the basis of a
structured questionnaire. About 150 households
of migrants are included under present study.
02 households refused to part of study. Only
head of respective households are included for
response against structured questionnaire.
Average Age of respondent is 50 years. Migrants
from Bihar and Uttar Pradesh mainly laborers
are included for the study. However, a few
shopkeepers and servicemen are also included.
People from all social groups were part of the
study. Under present study various parameters
like Family size, Age-Sex Structure, Household
Income, Household Expenditure, Educational
Status, Shelter, Sanitation and Drinking water
etc. have been included.

History and Background: As we know that
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the Hugli Industrial Belt is one of the industrially
developed regions of the India. The jute mill
industry in particular and other industries in
general pull migrants from different parts of
India. The majority of them are unskilled
labourer who migrates to this region from
villages of states like Uttar Pradesh and Bihar
for job as a labourer. Majority of labourers
generally settled down in slums developed
mainly near mills. They live in rented squatters
at a very low rent. But, with the passing of
time when they plan to build their own houses,
they choose nearby villages due to low price
of land.

The first Jute mill in West Bengal was
established in the year 1856 in Rishra. Apart
from jute mill there were heavy industries,
chemical industries, textile mills were also set
up there. Therefore, Rishra was the pull centre
for employment. Large number of people
migrated to Rishra to be engaged in these mills.
Therefore, migration under study area dates
back to pre-independence period. There is 4th
to 5th generation of migrants live in this area.
Majority of them still work as laborer in various
mills while some of them with proper education
successful to change their condition. During
survey it was found that about 18 percent
migrants first settled in Kolkata near Burrabazar
areas and later shifted to sub-urban town of
Rishra. In discussion with the age-old persons
it was found that they migrated from their
native states when railway services were not
sufficient, most of them used even cart as
medium of transport. In later time development
of railway increased the magnitude of migration.
Majority of migrants under study area are life
time migrants.

Socio-economic Profile of Migrants:

Household included for the present study belong
to states of Uttar Pradesh and Bihar, states
generally known for poor economic growth.
Socially migrants can be categorized as General

Caste (24%,), OBCs (19%) and SC (57%)
Migrants under study area can be categorized
on the basis of their livelihood in three
categories viz., servicemen (4%), Shopkeepers
(6%) and Laborer (70%). Migration of laborer
in majority of numbers clearly indicates
migration under study area is mainly occurring
for economicreason. The Average monthly
income of Migrant is Rs. 6000.

Data Source: Primary Data

If we analyze the household amenities of the
migrants under Rishra Town, we find that
Majority of migrants have no land or own house.
They live in rented squatters and labor lanes.
There is only one room rented house in densely
populated slums without any separate toilet is
available for migrants.  They have to use
community toilet and carry their water from
the outside of house. The average size of a
house is not more than 120 square feet without
any separate kitchen. A small portion of house
is used as kitchen. Majority of women bath in
front of their house or at community tap. They
are deprived of modern amenities like.
Refrigerator, sewing machines and scooters
while use mobile phone and television. Pre-
Migration Status: As stated earlier migration may
occur due to various reasons but employment
as an economic factor and marriage as social
factor are accounted as major factor. If we look
at the pre migration status of migrants of
Rishra, we find that majority of female migrants
move with their husband after marriage
(35.23%) while 18.18 percent women migrate
after marriage. About 29.55 percent migrants
were unemployed at the time of migration. A
significant percentage of migrants were marginal
worker (11.36%) before migration. Hence, if
we combine the unemployed and marginal
workers the percentage goes up to 40. %
which clearly indicate that people migrate in this
region due to economic reasons.   Income,
Expenditure and Savings: In case of labor
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migration primary objective of migrants is
employment, income and finally savings to send
it to their native villages as remittance. If we
look atthe statistics of Income, expenditure and
saving we find that due to low income and
higher expenditure amount of savings is very
low. The Monthly per Household Income
(MPHI) under study area is Rs. 9580; Monthly
per Household Expenditure is Rs. 9545 while
Monthly per Household Savings is only Rs.
1975. The Monthly per capita Income (MPHI)
under study area is Rs. 2095; Monthly per capita
Expenditure is Rs. 1890 while Monthly Per
capita Savings is only Rs. 789. If we see the
statistics of daily income and expenditure, we
find that Daily per capita Income (DPCI) under
study area is Rs. 84 while Daily per capita
Expenditure (DPCE) is Rs. 66.5. Fewer amounts
of savings cause lesser amount of remittance.
If we look at the male and female work
participation rate under study area, we find that
in comparison to male female work participation
is less than half. The male work participation
rate (mwpr) is 70.30 while female work
participation rate (fwpr) is 29.70. Reasons of
low work participation rate under study area
are unavailability of job for women, low wages
and family approval. Generally, women are not
allowed to go outside for job.

Major Findings: Major Findings of the present
study are as follows:

1. Rishra is a major destination for migrants
of Bihar and Uttar Pradesh.

2. Employment and higher wage are the major
economic determinants of migration in
general while marriage and family
association are the major social
determinants for female migration.

3. The Average monthly household income and
expenditure are more or less equal which
results into a low amount of savings.

4. Majority of migrants under Rishra area live

with little amenities and space.

5. Widely held migrants under study area are
life time migrants.

6. Preponderance of labour migration was the
trend of migration in Rishra during initial
stage while in later stage people engaged
in secondary and tertiary service as skilled
migrants.

Conclusion: Rishra is one of the moderately
densely populated town of Hugli. It is one of
the major industrial town of Hugli districts since
British period. Located at just 22.5 km from
Kolkata, this is a major suburban for many
economic activities. Although lot of people
engage in business used to live here as migrants,
two main ethnic groups Marwari and Bihari are
found in majority. People from Bihar in majority
and Uttar Pradesh are engaged as unskilled
labourer in different industries mainly jute mills.
They get wage from their factories `and mills
at an interval of 15 days but the amount is not
sufficient to meet their family demand. As a
result they are bound to live in one room houses
with absence of basic sanitation facilities.
However, in some cases labour quarter are
provided to them but that too is of single room.
In both cases they use community tap and
community toilet for water and sanitation
respectively. Many of labourer complaint of poor
wage and unavailability of job throughout the
year but in spite of those problems they are
happy with their life. Many of them belief that
although they get lower wage and insufficient
working days but still this is better than their
native place.  Many of them believe that West
Bengal is a secured place for them in terms of
security, nonexistence of caste issue, health
facilities etc. Although both circular and life time
migrants are existing but number of life time
migrants are more in number than circular. A
few of them successful to build their own
houses and their children are getting better
education. There are instances where in fourth
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and fifth generation they are securing
government and better private jobs. Thus, there
aim of migration is achieved and a shifting from
unskilled labour migration to skilled labour may
be observed.
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INTRODUCTION: Taki is a town and
municipality located within the jurisdiction of
Hasanabad police station, Basirhat Subdivision
in the district of North 24 Parganas of West
Bengal, India. Situated on the bank of river
Ichamati bordering India and Bangladesh it has
great tourism importance for its location, natural
beauty and accessibility. Both cultural tourism and
adventure tourism are gradually developing in
this region giving the opportunity of sustainable
development of locals. Another reason behind
development of Taki as tourist destination is its
historical and cultural importance. Natural
beauties like bank of River Ichamati, Goalpata
forest, Mini Sundarban (a replica of tidal forest),
boating in the River Ichamati to take a close
view of Bangladesh etc. are major attractions.
A large section of people from Kolkata and other
parts of countries as well as from abroad visit
Taki during different parts of year. According to
M. Panizza and S. Piacente (1993, 2003) and
G. Quaranta (1993) scientific value, scenic
beauty, cultural and historical background, social
and economic factors play important role in
determining tourist value of a place or site. The
variety of natural and cultural attractions in the
country is strong potential for defining target-
oriented tourist offer (Ivanka Nestoroska 2011).
Present paper has included some of these
factors including degree of exploitation of a site
to determine the tourism potential of Taki Town.
To study the importance of Taki and its nearby
places various factors like location of a place,
its historical and cultural values, accessibility,
scenic beauty, economic importance, degree of
exploitation etc. are measured.
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Study Area: Taki is situated on the bank of
River Ichamati. The Ichamati River acts as
international border between India and
Bangladesh. It comes under the Hasanabad
Block of North 24 Parganas district of West
Bengal, India. Geographically it is located at
22.59ºN and 88.92ºE.The study area falls under
monsoon climate region with hot summer
(average temperature 40 degree Celsius) and mild
winter (average temperature 10 degree Celsius).
The place experiences an average rainfall of
150cm during rainy season. Taki is generally a
riverine plain with an average elevation of 05
meter from mean sea level. The area is covered
by both tropical deciduous and tidal forests.

Methods & Data: Present study is based on
the analysis of factors which play important role
in the development of a place as tourist
destination. Present study is based on
observation method. Observation method refers
to an extremely wide range of processes carried
out in the regional field, both in a selective,
specific, systematic component, and especially
at the level of interaction relationship between
them (Cocean P.2002).  The observation method
is one of the important methods used in
Geography. To validate the observation data have
been collected through interviews and surveys
as well as secondary sources. Based on
perception surveys data have been collected from
residents, shop owners, Hawkers, hotels, lodges,
transporters and tourists etc. Secondary data
have been collected from literatures and Website
of Taki Municipality. Jean Pierre Pralong (2005)
in his paper 'A method for assessing tourist
potential and use of geomorphological sites' has
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taken factors like Location, Historical & Cultural
Importance, significance of natural environment,
Accessibility, scenic beauty, degree of
exploitation etcetera those determine tourist
value of a place.  In this paper these parameters
are taken to estimate the potentiality of Taki as
major tourist destination. Factors like Location,
Historical & Cultural Importance, significance
of natural environment, Accessibility, scenic
beauty, degree of exploitation etc. are taken.
Five major places of tourist importance namely
Taki Chowrangee Market, Mansingh Road, Taki
Ghat, Taki Jora Mandir and Goalpata are
selected for the present study. A comparative
study of tourist value of these places is done.
Data collected from field by observation method,
interview and survey are analyzed through
various quantitative methods. Present paper
follows following methodology:

Discussion:

Factors of Development of Tourism in Taki and
its surrounding places of tourist interest: Taki
is potentially a weekend destination. Tourists
from metropolitan city of Kolkata and other
districts generally come here to enjoy weekend.
Its river side location, natural beauty, and
greenery and above all international border of
Bangladesh attract large number of tourists here.
In short descriptions of various factors for its
development are given below:

Location:

 At International border of Bangladesh under
Hasanabad Police Station , North 24
Parganas district of West Bengal, India

 Just 70 Km from Kolkata metropolitan city.

 Well connected with Rail (Eastern Rail) and
Roadways NH12 (National High Way
Number 12) and SH2 (State Highway
number 02)

 Situated on the Bank of river Ichamati, an
international border between Bangladesh and
India.

 Surrounded with natural vegetation and
orchards.

 Good picnic spots with Baganbari (lodges
with local orchard) and Rajbari (old landlord
Houses).

 Cultural Importance

 Thousands of visitors aggregate to witness
the cultural exchange between Bengali people
of West Bengal (India) and Bangladesh on
the occasion of Durga Puja (week long
festivals to worship goddess Durga)
especially on the day of Bijayadasami (10th
or final day when idol of goddess Durga
is immersed in river Ichamati)

 Historical Background

 Place is historically connected with Mughal
period.

 Lasker Nagar and Mansingh Roads are two
important places telling the stories of Akbar
and Jahangir era.

 Natural Importance

 Mangrove trees are found. Mini Sundarban
(Tidal forest) as other greenery.

 Boating and rowing into the river Ichamati.

Except the above factors security, peace and
availability of cheap food and hotels are other
factors behind the development of tourism.

In this paper five major tourist spots viz., Taki
Chowrangee Market, Mansingh Road, Taki Ghat,
Taki Jora Mandir (Taki Twin Temple), and
Goalpata have been selected for study and their
potential as tourist spot. Five major indicators
viz., accessibility or connectivity, scenic beauty,
historical and cultural view, economic value and
degree of exploitation are calculated and
combined grades are determined to find out the
rank of different places.

Role of Accessibility: Accessibility and
connectivity are major factors for the
development of tourism in an area. Tourists
prefer to travel to that destination which is easily
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accessible and well connected. Taki town is well
connected with the road, rail and water ways
with Kolkata and other parts of West Bengal as
well as India. Taki relates to Kolkata by Kolkata-
Basirhat Road, NH12 (National High Way
Number 12) and Taki Road. The average
distance from Kolkata is about 70 km and time
is about 1 hour and 45 minutes. Taki relates to
Kolkata by Eastern Railway on Sealdah –
Hasanabad rail route. The total distance is about
72.97 km with 27 intermediate stations. It takes
about 1 hour 57 minutes to cover the distance.
Except the railway line, Taki is connected with
its surroundings and Kolkata by government and
private buses and local transports like Auto
Rickshaw, Battery Operated Rickshaw, Cycle
Rickshaw, Local car services etc. Highways are
wide up to more than 30 foot while local roads
are getting narrower towards river side. Both
locals and tourist prefer to ride Auto Rickshaw
and Battery Operated Rickshaw as major local
transport. A minor traffic congestion is observed
during school time, weekend and on holidays.

To assess the role of accessibility (availability
of transports, distance of major tourist spots,
extension of roads, permission of vehicle to
enter the threshold of spots, condition of road
etc.) different scores based on their importance
have been allotted. It is noticeable that Taki
Chowrangee Market and Mansingh Road are
higher. Good condition of road, its extension
and permission of vehicle to enter the spot are
reasons of such value. On the other hand
towards the Taki Ghat breadth of road is
reducing. Other criteria like condition and
permission of vehicle to enter are also not
favorable.  Therefore, Taki Ghat, Taki Jora
Mandir and Goalpata have moderate to low value

Role of scenic beauty: Scenic beauty has
insightful role in the development of tourist
spots. People chose scenic beauty as most
favorable criteria before selecting a place for
tourism. Places with scenic beauty are leading

places of tourists' interest throughout the world.
Taki situated on the bank of river Ichamati is
surrounded with natural beauties like beautiful
river bank, tidal forests and monuments
developed during medieval periods. To analyze
the potential of places factors like distance from
railway station, elevation, areal coverage, color
or tone has been included. Distance, height from
mean sea level or local relief, areal coverage or
area whether smaller or larger and tone of the
place in form of presence of greenery, varieties
of building, flora presence determine the beauty
of a place. Generally people give preferences
to a tourist place with more number of
viewpoints. Thus, value of a tourist place
increases with the number of view point and
vice versa. Tourists like to travel to those places
those are closer to any railway station, port,
and airport or bus depot. Value of a place in term
of its tourism potential decreases with its
distance from main communication center.
Elevation is one of the key factors which control
the tourism potential of a place. In physiographic
aspect value of a place as a place of tourist
interest increases with its elevation. Hence, a
high score has been allotted to a place occupying
higher elevation. Areal extension of a place is
also determining the tourism potential of a place.
Areal extension affects the infrastructural set
up and occupancy. Tone or color expression of a
place is determining factor of potentiality of
tourism of a place. Generally, an identical tone or
color has lower value in comparison to opposite one.

On the basis of above criteria  Mansingh Road
has highest tourism potential in terms of tourist
attraction. From the field survey it is found that
major hotels, resorts, picnic spots and temples
are located on or near this road. Durga Dalan
Temple, Taki Picnic Spot, Taki Eco Park, Hotel
Sonar Bangla, Ichamati tourist lodge and other
hotels etc. are located on this road. Taki Ghat
is another major destination which is famous
for Ichamati viewpoint and boating. It is the
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most crowded place on the day of Vijaya
Dasami or Dussehara. Third major destination
of Taki is Goalpata which is a natural mangrove
forest of smaller areal coverage. Other important
destinations are Taki Chowrangee Market and
Jora Mandir.

Historical and Cultural Values: Historical and
cultural values play important role in the
development of tourism. Taki is a place of
cultural and historical values. This area generally
shows the mixed culture of both India and
Bangladesh. Taki is famous for its cultural
festivals. During immersion of idols of Goddess
Durga  thousands of people gathered here to
witness the exchange of cultural values between
India and Bangladesh . It is the period of highest
tourist congregation at Taki.  Taki is famous
for its local sweet named Chaanar Malpoa.
Mansingh Road and Taki Jora Mandir (twin
temple) are leading places of tourist value in
terms of cultural and historical aspects.  Another
culturally important place is Taki Ghat which is
witness of thousands of devotees and visitors
throughout the year .During Durga Puja on  the
day of VijayaDasami (Farewell day /immersion
day of Goddess Durga) thousands of people
assembled to see the cultural practices of
Bangladesh and West Bengal. Even after partition
and formation of new nation of Bangladesh,
people of West Bengal (India) still emotionally
and culturally attached with the people of
Bangladesh. Another important place of historical
and cultural value is Taki Chowrangee Market
Area. Goalpata which is a natural forest has
hardly any cultural, Religious or historical
importance.

Economic Values: Economic significance is key
determinant in measuring the potentiality of a
tourist place. Factors like accessibility, natural
risk, annual number of visitors, official
protection and attraction etc. are factors which
determine the economic value of a tourist place.
Accessibility includes the distance of a tourist

spot from major transportation nodal points,
condition of roads in terms of its smoothness,
wideness, length etc. situated on the bank of
river Ichamati there is a risk of flooding. The
area is under the protection of West Bengal
Police administration. But, as it is a part of Indo-
Bangladesh border, the Border Security Force
(BSF) also helps to maintain peace in this area.
Taki Ghat is most important spot in terms of
economic value. Although it is under high natural
risk due to higher probability of flooding but
there are less number of such incidents that
recorded in recent past. Taki Ghat is a must
visit place for tourists. Beautiful riversides,
boating facilities, hotels, picnic spots, food stall
etc. attract tourists here.

Degree of Exploitation:  Degree of exploitation
of a place controlled by factors like use of
available surface, infrastructure, seasonal
occupancy, daily occupancy etc. These factors
determine the degree of use of a place for
tourism purpose. Higher values of exploitation
denote higher use of space of a place and vice
versa. Based on above factors we can make
comments that Mansingh Road has highest
tourism value than others. Location of major
hotels and lodges on this road make it most
important place. Mansingh Road with criteria
like historical importance, accessibility and
presence of infrastructural facilities like hotels,
parks and religious places inhabit maximum
importance .  Taki Ghat is the second important
place in terms of tourism potentiality. Taki Ghat
is important in terms of its scenic beauty and
cultural importance. The western bank of river
Ichamati is a center of attraction for daily visitor.
But it is more significant during Durga puja
especially on immersion day or Vijayadasami.
This is the period when highest number of
tourists visits the Taki. Taki Chowrangee Market
is third important place mainly due to its
accessibility, economic value and historical
importance. Location of markets, hotels and
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historical monuments increases its value as
tourist destination. Taki Jora temple is an old
monument with historical and archeological
importance, but its accessibility, economic values
and space coverage are less. Therefore, it is less
important than above mentioned place. Among
these places Goalpata has the least value of
tourist importance due to its poor accessibility, low
economic value, lack of historical or archeological
importance etc. it is important in terms of its
natural beauty and space as it is a tidal forest
located on the western bank of river Ichamati.

Major Findings:

1. Mansingh Road is the most important place
as most of the hotels and economic centers
are located there. Although Mansingh Road is
itself not a place of scenic beauty but other
factors such as accessibility, security, location
of major hotels and better transportation facility
increases its potential as major destination.

2. Taki Ghat is the most desirable and must
go place for every tourist. .It  is one of the
key weekend destinations near Kolkata.

3. Places of natural beauty should be
protected from environmental degradation.
Parking space, narrow roads are major issues
of tourism development.

4. Taki Municipality plays important role in the
development of tourism. Local youths and
women are active participants in the tourism
industry.

5. To increase the flow of tourists all through
the season there is need of development of more
hotels and associated infrastructure.

6. Handicraft item based big market and
rsturant Variety of food is require.

7. Tourism in Taki is a major source of
income and employment for local people.

Conclusion: This paper deals with the
assessment of value of different factors which
determine the importance of a tourist destination.

On the basis of data collected from the survey
and observation, it is found that various spots
under Taki has different potential but
simultaneously they support the development of
Taki as a major tourist destination particularly a
weekend destination for people of Kolkata and
neighboring districts throughout the year while
from various parts of the states and country
during Durgapuja. Tourism in Taki play important
role in sustainable growth of locals. It is also a
major source of income for local administration.
Development of tourism helps local by providing
source of income through their engagement in
tourism. Large numbers of people are engaged
in running local shops, hotels, restaurant,
handicraft items etc. In recent days number of
Toto vehicles are increased which is a major
source of income. Although Taki is a good
destination of tourism but it urgently require
huge support from government to develop
infrastructures. To maintain the sustainable
development of tourism bigger participation of
locals in tourism activity is required. There is a
big scope of women empowerment through
sustainable tourism in Taki.
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Abstract

The main emphasis behind MGNREGS is to
enhance livelihood security, to increase
consumption status, to guarantee employment
and to act as a growth engine for sustainable
agricultural development. There are a large
number works emphasising different aspects of
MGNREGS, environmental aspects remained
ignored. An attempt has been made  to show
environmental benefits rendered by MGNREGS
through its impact on Water Resources ,soil,
crop production, forests, plantation etc.

Key words :

MGNREGS, Afforestation, Desilting ,SOC

Introduction

The service led growth process witnessed in
India for several decades has meant that the
pattern of income generation has changed
considerably away from agriculture in favor of
services sector, yet agriculture and allied sectors
continue to employ close to half of the labour
force. While open unemployment rate is not
high, underemployment has prevailed extensively.
In order to spread the benefits of growth
process widely, several measures aimed at
generation of employment opportunities for the
rural poor and vulnerable groups have been
adopted by the Government. Named differently
under different regimes, these programmes have
primarily aimed at providing the rural poor with
wage employment opportunity through
community works. The programmes went
through a paradigm shift in early 2006 with the
National Rural Employment Guarantee Act
(NREGA or renamed later as MGNREGA after

Environmental Aspects of Mahatma Gandhi National Rural

Employment Guarantee Schemes  (MGNREGS )

Ekbal Hossain

Assistant Professor, Department of Economics, Basirhat College

Mahatma Gandhi) which had several legally
binding provisions including a guarantee up to
100 days of work a year on demand to every
rural household willing to do unskilled manual
work. Though there are  numerous research
works in this field environmental aspects of
MGNREGS remains ignored. Here an attempt
has been made to show environmental benefits
rendered by MGNREGS.

The Act also seeks to create durable assets to
augment land and water resources, improve
rural connectivity and strengthen the livelihood
resource base of the rural poor. The Mahatma
Gandhi National Rural Employment Guarantee
Scheme (MGNREGS) largely focused on land
and water resources, which include: water
harvesting and conservation, soil conservation
and protection, irrigation provisioning and
improvement, renovation of traditional water
bodies, land development and drought proofing.
These MGNREGS works has the potential to
generate environmental benefits such as ground
water recharge, soil, water and biodiversity
conservation, sustaining food production, halting
land degradation and building resilience to
current climate risks such as moisture stress,
delayed rainfall, droughts and floods.

1. Impact of MGNREGS on Water Resources

In this section, the impacts of MGNREGS
works such as water conservation and
harvesting works, drought proofing, irrigation
provisioning and improvement works, renovation
of traditional water bodies on -ground water
levels, irrigation water availability, incremental
area irrigated by bore wells/open wells, water
storage capacity of surface water bodies and
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drinking water availability for humans and
livestock are discussed.

1.1. Impact on ground water levels

MGNREGS works such as check dam
construction, pond works, percolation tank
construction and desilting of tanks are likely to
have an impact on checking surface water
runoff and soil erosion, and increase percolation
of water leading to increased ground water
recharge.

1.2. Impact on water availability and area
irrigated using ground water sources

MGNREGS works such as check dams,
percolation tanks and desilting of water bodies
lead to increase ground water recharge and
ultimately increased water availability in
borewells and open wells, leading to increase
in area irrigated.

1.3. Impact on water availability and area
irrigated using surface water

MGNREGS works such as desilting has the
potential to enhance water storage capacity of
existing surface water bodies such as tanks,
anicuts and ponds, leading to increase in area
irrigated within the water body's command area.
In addition, desilting of canals leads to
improvement in flow of water for Land
development works implemented under
MGNREGS are likely to have a direct impact
on different land categories. MGNREGS works
such as desilting of water bodies is implemented
along with utilization of silt for croplands.
Desilting and silt application to crop fields
contributes to not only increasing the water
storage capacity, leading to increased ground
water levels, but also improves the soil quality
through improved soil structure and organic
carbon enhancement, which contributes to
increased crop yields.

2. Impacts of MGNREGS on Land

Land development works implemented under

MGNREGS are likely to have a direct impact
on different land categories. MGNREGS works
such as desilting of water bodies is implemented
along with utilization of silt for croplands.
Desilting and silt application to crop fields
contributes to not only increasing the water
storage capacity, leading to increased ground
water levels, but also improves the soil quality
through improved soil structure and organic
carbon enhancement, which contributes to
increased crop yields.

2.1. Soil organic carbon

Soil Organic Matter or Soil Organic Carbon
(SOC) is a very important indicator of soil
fertility, land and crop productivity. MGNREGS
works has potential to increase in SOC content
which in turn leads to improve soil fertility and
crop productivity.

2.2. Soil erosion

MGNREGS works such as land terracing, and
contour/ graded and field bunding has the
potential to reduce soil erosion and thus help
maintain or increase soil productivity.

3. Impacts of MGNREGS on Crop Production

Systems

MGNREGS works has potential to contribute
directly and/or indirectly to increasing crop
production as well as reducing the risk of crop
failure. Water conservation and harvesting.

works implemented under MGNREGS lead to
increased water availability for irrigation. Land
development works such as land levelling,
terracing, bunding, silt application, etc., bring
degraded lands under cultivation and also
improve bio-physical properties of soil by
increasing SOC content, reducing soil erosion
and checking surface runoff from croplands,
thus increasing the productivity of lands. Such
activities could potentially lead to increased area
under cultivation, irrigation and cropping
intensity, ultimately leading to increased crop
production.
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4. Impacts of MGNREGS on Forests and

Plantations

Under  MGNREGS, drought proofing works
such as afforestation and reforestation, and
horticulture development are the activities carried
out for improving the vegetation cover and
biomass availability. MGNREGS  has potential
Biomass stock increase in the afforested areas.

5. Carbon Sequestration Potential under

MGNREGS

MGNREGS works such as drought proofing
works (afforestation, horticulture development,
pastureland development) potentially contribute
to mitigation of climate change through carbon
sequestration in biomass and soil, while land
development works (contour/field bunding, silt
application and terracing) lead to increase in soil
organic carbon.

6. Impacts of MGNREGS on Employment

and Migration

Implementation of all MGNREGS works
especially those related to land and water create

direct employment for those who participate and
indirect employment through increased irrigation
provisioning, increased area under crops,
increased crop production, etc. Increased
employment can potentially lead to reduction of
migration.

7. Conclusions

MGNREGS is one of the largest rural
development programmes implemented in India.
The MGNREGA is not only a labour act to
provide the employment the rural people; it is
the combination of the different schemes and
bearing the multi-dimensional action plan. Proper
implementation of  schemes can able to enhance
the socio-economic and environmental
sustainability of the rural areas. According to
studies such as Tiwari et al. (2011),Kareemulla
et al. (2009),MGNREGS activities have the
potential to reduce the vulnerability of
agricultural production, water resources and
livelihoods to uncertain and low rainfall, water
scarcity and poor soil fertility conditions.
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Abstract:

Knowledge society is a society that
generates shares and makes available to all
members of the society of knowledge that may
be used to improve the human condition. This
paper discusses the critical role of Academic
libraries in creating knowledge society by
providing equitable high quality cost effective
access to information and knowledge resources
to meet the needs of user's community. It also
help to the library authority to adopt the new
strategies and policy for improving their
collection building and providing more efficient
library services to the users.

Keywords: Information Society, Knowledge
Society, Knowledge communication, Information
Technology, College Libraries, National
Knowledge Commission(NKC).

Introduction:

A new society formed as a result of the
contemporary societal change pushed by
technological innovation and institutional
transformation, which is not only about
technological innovations, but also about human
beings, their personal growth and their individual
creativity, experience and participation in the
generation of knowledge. The primary role of
cities in a knowledge society is to ensure that
their knowledge sources are passed on and
advanced by each generation.

The growth of Information and communication
technology (ICT) has significantly increased the
world's capacity for creation of raw data and
the speed at which it is produced. The advent
of the internet delivered unheard of quantities
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of information to people. The evolution of the
internet from Web 1.0 to Web 2.0 offered
individuals tools to connect with each other
worldwide as well as become content users and
producers. Innovation in digital technologies and
mobile devices offers individuals a means to
connect anywhere anytime where digital
technologies are accessible. Tools of ICT have
the potential to transform education, training,
employment and access to life-sustaining
resources for all members of society.

Role of Libraries As the prime focus of NKC
is on five areas of knowledge paradigm Access
to knowledge, Knowledge concepts, Knowledge
creation, Knowledge application, development of
better Knowledge services. For knowledge
creation to take place, reflection is required to
create awareness, meaning and understanding.
The improvement of human circumstances
requires critical analysis of information to
develop the knowledge that assists humankind.

WHAT IS AN INFORMATION SOCIETY?

The most valuable commodity in this age
is information. Information provides awareness,
knowledge, and power. It has been a well
known fact since long time ago that “
information is power”. We live in a competitive
world and in any area of competition, friendly
or otherwise, the most informed party has the
upper hand. An informed person generally makes
the most appropriate decision. Information is
the key word in our age.

Definition:

According to WIKIPEDIA an information
society is a society where the creation,
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distribution, uses, integration and manipulation
of information is a significant economic,
political, and cultural activity. Its main drivers
are digital information and communication
technology, which have resulted in an
information explosion and are profoundly
changing all aspects of social organization,
including the economy [1], education, health,
warfare, government [2], and democracy [3].

According to Cawkell Information Society
can be defined as a society in which ultimately
most of the people are engaged in 'brain work'
rather than 'physical work'.

WHAT IS KNOWLEDGE SOCIETY?

Defination:

1. Knowledge society generates shares and
makes available to all members of the society
of knowledge that may be used to improve the
human condition. A knowledge society differs
from an information society in that the former
serves to transform information into resources
that allow society to take effective action while
the latter only creates and disseminates the raw
data.

2. It is a stage beyond information era.
Knowledge society is about
creating,using,applying and sharing of knowledge
for economic, social and spiritual,cultural and
other purposes. It is a society where knowledge
is the primary production resource instead of
capital and labour. Intensive utilization of
knowledge can create extensive wealth for
nation.

3. Knowledge Society is a society which had
institutions support in the form of R & D
institutions, schools, colleges, information
institutions,etc. It should be supported by
information society. So Information society is
a part of Knowledge society.

Martin and Webster have identified following
criteria for the development of information
society .

1.  Development of inf. Society Technological:
– Introduction of IT has provided an important
break-through in acquisition, processing, storage
and dissemination of information. Continuously
decreasing cost and increasing improvements in
technological devices have an added impact

2. Economic Knowledge:  Economic Knowledge
becomes key to economic power and success.
Growth of information (knowledge) industry has
resulted into five broad groups:

1. Education (e.g. schools, colleges, libraries).

2. Media of communication (e.g. radio, T V,
advertising).

3. Information machines (e.g. computers, fax
machines, mobile phones, etc).

4. Information services (e.g. law, insurance,
medicine).

5. Other information activities (e.g. R & D).

3.Informational Professional: Occupational 50%
population is involved in information work
leading to professional society where labour
market is dominated by knowledge workers
such as scientists, inventors, teachers, librarians,
authors, journalists Spatial Dissemination of
information by crossing all the geographical
boundaries to anyone, anywhere, anytime with
the help of networks

4. Cultural: It is a 'media-laden-society'.
Information, entertainment and educative
programmes on media are available round the
clock, helping an individual in self-development.
Social Information as an enhancer of quality of
life, creating greater information consciousness
among end-users. Political Freedom of
information leading to a political process
characterized by greater awareness about
democratic rights.

THE PLANNING COMMISSION OF INDIA

   The Planning Commission, Government of
India(2000), constituted a Task-force for
formulation strategy for transforming India into
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a knowledge society outline the following as
the characteristic features of 'knowledge society':

• It uses knowledge through all its
constituents and endeavours to empower
and enrich its people;

• It uses knowledge as a powerful tool to
drive societal transformation;

• It is a learning society committed to
innovation;

• It has the capacity to generate, absorb,
disseminate and protect knowledge and also
use it to create economic wealth and social
good for all its constituents;

• It enlightens its people to take an integrated
view of life as a fusion of mind, body and
spirit.

Further, Venkatasubramanian(2001)
encapsulated distinctive features of
knowledge society as under:

• Knowledge and information as a major
sources of creating value;

• Rapid changes in technology;

• Greater investment in research and
development;

• Greater use of information and
communication technologies;

• Growth of knowledge intensive business;

• Increased networking and working
together;

• Rising skill requirements.

National Knowledge Commission (NKC):

   The National Knowledge Commission (KNC)
has been set up by the Prime Minister in 2005
with the challenging mandate to transform India
of the 21st century into a knowledge society.
It is expected to advise the PM on matters
relating to knowledge creation, knowledge
dissemination and knowledge application within
the diversity of the Indian scenario. Acc. to the
PM “The time has come to create a second

wave of institution building, and of excellence,
in the fields of education, research and capacity
building so that we are better prepared for the
21s century”.

OBJECTIVES:

1. To build excellence in education system.

2. To promote creation of knowledge in S &
T institutions and laboratories.

3. To promote more knowledge applications.

4. To promote the use of knowledge
capabilities in making Government an
effective, transparent and accountable
service provider to the citizens.

5. To ensure equitable access to knowledge
cross all sections of society.

Focus of NKC:

NKC covers five focus areas of the knowledge
paradigm:

1. Access to Knowledge

2. Knowledge Concepts.

3. Creation of Knowledge.

4. Knowledge Application.

5. Delivery of Services.

Recommendations of NKC:-

1. Libraries should be included in the
Concurrent List of the Constitution of India by
an Act of   Parliament. This will facilitate the
coordinated development of libraries across
different sectors.

2. National Commission on Libraries: As an
interim measure, a National Mission on Libraries
should be set up for a period of three years
which should be converted into a permanent
Commission. The Commission-

3. National Census of Libraries: A national
census of all libraries should be prepared by
undertaking a nationwide survey. Collection of
census data on libraries would provide baseline
data for planning A survey of user needs and
reading habits should be conducted at the
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national level as part of the National Sample
Survey.

4. L&IS Education: The LIS education and
training (including in-service) should be revised
and revamped. The Mission on Libraries must
assess as soon as possible the manpower
requirements of the country in the area of LIS
management, and take necessary steps to meet
the country's requirement through LIS education
and training.

5. Promote Research: Necessary encouragement
should be given to research after evaluating the
research status in this field. A separate well
equipped Institution for Advanced Training and
Research in Library and Information Science
and Services should be set up. Indian Institute
of Library and Information Science

6. Finance /Funds: A specified percentage of
the Central and State education budgets must
be ear-marked for libraries. In addition, a Central
Library Fund should be instituted to take care
of upgrading existing libraries over a period of
3-5 years ( Initially 1000 crore rupees)

7. Re-assess staffing of libraries B.Lib.Sc (for
50 students) ProfessorI ReaderI Lecturer2 M
Lib.Sc(for 20 students) ProfessorI Reader2
Lecturer4

8. Promotion of ICT application In Libraries
Catalogues of all libraries on their websites.
Networking of libraries National repository for
Bibliographic records. Server to Central, State,
District and sub division level libraries Broad
band connectivity to block/village libraries

   9. Collection Development of Public Libraries:

  10. Greater Community Participation in Library
Management Community based Information
system. Involvement of local community to
conduct cultural and educational community
based programmes.

Role of Libraries:

1. Try to attain the prime focus of NKC is on

five areas of knowledge paradigm - Access to
knowledge, Knowledge concepts, Knowledge
creation, Knowledge application, and
Development of better Knowledge services

2. L & IS sector is committed to support the
knowledge society by providing equitable high
quality cost effective access to inf. and
knowledge resources to meet the institutional,
educational, recreational and cultural needs of
the community.

3. A key task in this initiative is to open doors
to knowledge, skills, imagination, and ideas
available or accessible to the people.

4. The libraries have to be established as a rich
repository and resources.

5. With the help of Networking and application
of modern ICT to assist in setting up more
facilities to preserve and provide access to
knowledge.

6. Involvement of local community to conduct
cultural and educational community based
programmes.

Key Challenges:

1.  Our virtual spaces – access to everything
online

2.  Our collections – It should be changing
needs of the user communities.

3.  Our skills – constant need to retrain and
need staff with new skills

4.  Our services – customers expect digital
experts, want it now, want it where they are.

CONCLUSION:

Now, we are in transition stage. So, it is the
high time that libraries and librarians have to
realize their critical

role in creating knowledge society by providing
equitable high quality cost effective access to
inf. and knowledge resources to meet the
institutional, educational, recreational and cultural
needs of the community. To attain this goal they
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have to change the present strategy of collection
and acquisition of knowledge to the strategy of
Knowledge access.
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K.P. Thomas) 
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Subjective)

 

‘He dreamt a dream of modern West Bengal

and it was a worth dream.' 
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Abstract

Democracy is the best political system in

the whole world and the soul of the democracy

lies in the interests of the public at large. Media,

now-a-days, has been considered as the fourth

pillar of democracy that plays a very crucial

role in safeguarding the democratic rights of

the highest body, that is public. Latest media

technologies increased the reach of the media

at a wider level, so it is necessary to analyse

the role and responsibilities of the media with

a newer perspective with changing time. For

the healthy functioning of any society,

journalism is an integral part of it.

The relationship between religion and media

is controversial and debated. The complex

connections between religion and media are

often influenced by different social, political

and cultural contexts within which they are

placed. In the case of Indian Journalism, as in

other parts of the world, it is a universal reality

that media and politics go together. They are

mutually interdependent for the rapid growth

and spread of each other. Indian media, both

print and television, are largely unbiased though

at certain times, media get aligned with certain

political hues and serve to be effective

instruments of communication of political

ideologies. In India, it is more difficult for

journalists to report on religion as there is

absence of a regulatory framework which can

protect the journalist from the anger of the

public. Neutral positions of Indian Journalism

face severe challenges while reporting on

religion-inspired communal violence. So, Indian

Journalism is now at crossroads where it faces a

serious crisis of credibility. If it does not reform

itself soon, it would find its greatest asset getting

rapidly devalued and eventually vanishing.

Against the backdrop, the present study

intends to critically evaluate the portrayal of

Secularism, limited though, in the mainstream

press in the aftermath of the destruction of

Buddhas at Bamiyan on 2nd March, 2001 and

its comparison with the demolition of Babri

Masjid at Ayodhya on 6th December, 1992. In

a nutshell, the pertinent question of my present

research paper is : If the day of the demolition

of Babri Masjid on 6th December could be

observed as ‘National Day of Shame’, then why

couldn’t the day of the destruction of the

monumental statues of Buddhas at Bamiyan on

2nd March, 2001 be observed as ‘International

Day of Shame’?

Key Words : Democracy, Media, Religion,

Violence, Secularism, Journalism.

Media has been generally regarded as the

fourth pillar of the democracy that plays a very

crucial role in safeguarding the democratic

rights of the public. However, the discussion

of the role of the fourth estate in India needs

to be in the context of other changes taking

place in the realm of the three other pillars of

Indian democracy - the legislature, the executive

and the judiciary. In the past three decades,

India has maintained her democratic system of

government, despite being ruled by chaotic

multiparty alliances. In the socio-cultural arena,

the country seems to take one step forward and

two steps backwards with the breakdown of

traditions and adaptation of new ways of life1.1

The dualism of Indian society, with a marked

contrast between the standard and style of living

of the creamy layer and the rest, is reflected in

a skewed pattern of newspaper readership and

contents. As the relationship between religion

and media is controversial, Indian journalism

often seem to lose the plot, going overboard in
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their coverage of some of the emotive stories

but ignoring other deep rooted factors of

injustice while reporting on religion-inspired

communal violence. There is an implicit

understanding amongst us about what good

journalism looks like, and often scholars lament

when they think the news media have deviated

from it. So the biased and debated outlook of

Indian news media, especially on the matters

of religion-inspired communal violence, is

questioned by critics who feel that there is a

paucity of honest journalists at present as the

frauds and dishonest are now the leading ones

! Though it may seem a bit exaggeration to a

few, but this evaluation of the Indian news

media coverage is not very far-off from the

reality of the changing role of Indian journalism.

In the 20th Century, news media are not

just another industry; they were articulated as

being  one of the important components for

the survival of democracy in a country. The

complex connections between religion and

media are often influenced by different social,

political, and cultural contexts within which they

are placed. In India, it is more difficult for

journalists to report on religion as there is

absence of a regulatory framework which can

protect the journalist from the anger of the

public. The media stance towards religion needs

to be understood in the context of cultural and

social pluralism as the well-established practice

in most newspapers of not reporting the

religious identity of those who participate in

religious violence has appeared as an example

of media sensitivity and restraint in reporting

on conflict. The religious identity and

investment of media executives along with the

reporter are significant in how media interpret

message about religion. As it is a universal

reality that media and politics go together, they

are mutually interdependent for the rapid growth

and spread. So Indian journalism is now at

crossroads where it faces a serious crisis of

credibility. How neutral is the Indian media

when reporting on any religion-inspired

communal violence ? Do media, politics, and

religion make for a “heady cocktail”? All these

sort of questions are likely to be addressed in

my present research paper which is intended to

critically analyse the portrayal of Secularism,

limited though, in the mainstream press in the

aftermath of the destruction of Buddhas at

Bamiyan on 2nd March, 2001 and its

comparison with the demolition of Babri Masjid

at Ayodhya on 6th December 1992. I firmly

believe that any act of religion-inspired

communal violence is a heinous, monstrous and

unpardonable crime for humanity and  public

in general. So naturally, the pertinent question

of my present paper is : If the day of the

demolition of Babri Masjid on 6th December,

1992 could be observed as ‘National day of

Shame`, then why couldn’t  the day of  the

destruction  of  the monumental statues of

Buddhas at Bamiyan on 2nd March, 2001  be

observed as ‘International Day of Shame’?

Never in the history of India perhaps is

there so much crescendo of discussion and

controversy centered around a word secularism,

which is a much sought after term, embedded

with the potential of an atom bomb, for all the

politicians, both the old and  new alike, to use

it for their self-serving political ends, as it is

witnessed in the last decade of 20th Century.2

Though the word secularism first appears in the

preamble of Indian Constitution as an imported

doctrine of defining the State (as contrasted with

the Church), following the 42nd amendment to

the Construction in 1976 during the prime

ministership of Indira Gandhi, as an imposition

on the rich values, cultures and traditions of

India for which it is known for thousands of

years, the repercussions of such an inclusion

began directing the collective conscience of the

country more strikingly in the early nineties,

mainly due to the aggressive politics pursued
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by several political parties exploiting the word

minorities vis-a-vis secularism for their vested

interests. In the famous book, ‘An Introduction

to Constitution of India, under the chapter of

the  ‘Philosophy of the Constitution`, Durga

Das Basu (1993) highlighted this matter as

follows :-

“It must be pointed out, in this context,

that both socialism and secularism are vague

words, and in the absence of any explanation

of these words in the Constitution, such

vagueness is liable to be capitalized by the

interested political groups and to create

confusion in the minds of masses of the

republic to instruct whom is one of the objects

of the preamble. The Janata Party sought to

offer such explanation by amending Article 366

of the Constitution by the 45th Amendment

Bill, 1976, which, however, was thwarted by

the Congress opposition in the Rajya Sabha. In

the absence of such explanation, it would remain

a matter of controversy whether the object of

socialism under the Indian Constitution simply

means ‘freedom from exploitation’ or State

Socialism or even Marxism.

Similarly, secularism might be used as

instruments of unrestrained communalism or

bigotry or even anti-religionism, as distinguished

from ‘equal respect for all religions’. Instead

of these words serving to elucidate the articles

of the Constitution, the meaning of these words

shall have to be gathered from the operative

provisions, which, in legal interpretation, cannot

be controlled by the Preamble.”3

The issue of Ayodhya Rama Janmabhoomi –

Babri Masjid shot into prominence the whole

controversies by far shrouding the character of

Indian Secularism. Unfortunately, the nation’s

political scenario started quickly changing with

the assassination of Indira Gandhi in 1984, and

the ascent of Rajiv Gandhi to the post of Prime

Minister. It was during this period when a clear

pro-Muslim posture of Congress emerged

enraging the feelings of even moderate Hindus

who till then did not align themselves with BJP,

though the latter was posing as if it was the

lone champion of the rights of the majority

Hindus. In 1984 elections held immediately

after Mrs. Indira Gandhi’s assassination, BJP

got only 2 seats in Parliament. It was only in

the next election held after 5 years of Rajiv’s

regime that BJP started gaining strength to

strength. In 1989 elections BJP’s strength rose

to 86, and in the elections held in 1991, its

strength further enhanced to 119 seats. Broadly,

five important decisions taken by Rajiv Gandhi

and his Cabinet Committee on Political affairs

(during 1985-1990) proved fatal to the Congress

and had unwillingly steered the course clear for

the BJP to score politically over the Congress

and other political groups by launching a

massive offence on the secular character of the

Congress :

(i) Banning  of the book ‘The Satanic Verses’

written by Salmon  Rushdie in India.

(ii) Reversal of the Supreme Court judgment

in Shah Bano’s  case related to Muslim women

right to obtain in alimony from the separating

spouse under Indian Civil laws.

(iii) Opening  of the doors of Babri Masjid in

early 1986.

(iv) Allowing Shilanyas in 1989 just before

launching election campaign in 1990.

(v) Holding discussions with  the  members of

Muslim Personal  Board and the Babri Masjid

Committee, both of which are fundamentalist

organizations.

Hence, tracing the historic developments

that led to the BJP’s offensive against the secular

character of Congress, Mr. Arun Nehru, who

was a Union Minister as well as a member of

the  Cabinet Committee on Political Affairs in

Rajiv Gandhi’s government, wrote an article in

Indian Express on January 3, 1993 immediately
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after the demolition of Babri Masjid on

December 6, 1992.4 In his article, he blamed

the Congress efforts to appease the Hindus, then

the Muslims and after that fundamentalists of

both hues. He blamed squarely Rajiv Gandhi

in directing Mr. Arif Mohd. Khan to speak in

Parliament in defense of the Supreme Court

judgment in the Shah Bano Case.5 Neither

Narasimha Rao nor V.P. Singh nor S.B. Chavan

opposed Rajiv Gandhi on this issue whereas the

entire nation was divided in this sensitive issue

of far reaching consequences. Arun Nehru

(1993)6 described the development as follows :

“When Rajiv started election campaign of

1989 by performing Shilanyas in Ayodhya, it

exposed the whole game. Irrespective of what

Rajiv did, the fact is, for whatever happened

between 1985 and 1989, all of us should share

the blame.”

Arun Nehru further added saying that when

Janata Dal won in the 1990 elections and V.P.

Singh became Prime Minister, he pursued the

line of encouraging the Muslim fundamentalism.

People like the Shahi Imam of Jama Masjid

and Shahbuddin, who by no stretch of

imagination could be called secular, were

pampered by V.P. Singh as Prime Minister,

“When the Prime Minister after taking the oath

visited the Imam in Jama Masjid and held

constant negotiations with him, the implications

were serious because it affected the balance.

That policy only made the BJP stronger. Now

the moderate Hindu is not going to put up with

this kind of appeasement’’,7 wrote Arun Nehru.

Echoing a similar voice, Mr. M.V. Kamat,

former editor of the Illustrated Weekly of India,

wrote an article in Free Press Journal on

December 17, 1992. “Let it be said even if it

hurts many secularists. In the last five years,

several temples have been demolished in

Kashmir without our hearing one word of

protest from them. There has been no hue and

cry made about such wanton destruction… We

are lectured to by Iran and some other Muslim

countries on our duties. Has Iran ever been ruled

by Hindu monarchs, and had its Masjids pulled

down to make place for temples to Shiva or

Vishnu ?... We should not bear the burden of

history. But neither should be constantly

pilloried. There has to be someway to heal past

wounds, but reviling the BJP on the VHP is

not the best way.’’8

As stated earlier, I have tried my best to

analyze the portrayal of secularism, limited

though, in Indian media in the aftermath of

the demolition of Babri Masjid at Ayodhya on

6th December, 1992 and its comparison with

the destruction of the monumental statues of

Buddhas at Bamiyan on 2nd March, 2001.

Undoubtedly, both the acts are of religion-

inspired communal violence, full with

cowardice. A critical analysis of the editorials

of the Indian Express and the Hindu, two

leading national newspapers, following the

demolition of Babri Masjid on December 6,

1992 shows that both the newspapers maintained

their usual refrain by condemning the

demolition of Babri Masjid and glorifying the

secular polity of India though they did not go

into details (i.e., theoretical aspects) encircling

the term secular. In the editorial written

immediately after the demolition of Babri

Masjid by the Hindu, aptly titled ‘Unforgivable’

on Monday, December 7, 1992, it stated that

“The shrill tenor of the Hindutva campaign, the

continual jibes at pseudo secular policies, the

inflammatory propaganda that minorities are

being appeased all served to present a dangerous

and false picture of Indian social reality to the

public, breeding the sort of ugly fanaticism that

surfaced in Ayodhya yesterday.”9 A statement

in the editorial of the Hindu, titled ‘Re-

establishing the fundamental values’, written on

December 12, 1992, goes to the extent of

questioning the allowing of BJP as a political

entity by saying, “Whether sectarian and
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communal parties ought to be allowed to bid

for power under the Constitution committed to

secularism and the equal protection of all

religions is a question that needs to be pondered

over”. Although with not so clear out opposition

to the BJP, but the editorial of the Indian

Express on December 8, 1992, titled ‘Healing

the Wound’, clearly condemn the demolition

of Babri Masjid as it wrote, “The message must

go out that nothing can be allowed to destroy

India’s secular polity, that Sunday’s

(December6, 1992 -  the  day the Babri Masjid

stood demolished for ever) deplorable event was

an act of national betrayal that will not be

allowed to be  repeated, and that the minorities

will be  able to live as freely and fearlessly as

members of the  majority community. Everyone

who wishes this country well and holds dear to

his or her heart the values of secularism and

humanism that inform its composite culture and

are enshrined in its Constitution must pledge to

exercise the evil of communalism from its life

stream. And nothing can symbolize this resolve

more eloquently than the  building at the site

of Sunday’s outrage, a massive national

monument  to communal harmony, to an

universalistic India which Tagore visualized, for

which Gandhiji died and Nehru labored”.10

Moreover, many scholars and famous

personalities like Achin Vanaik, Virendra

Kapoor, Asghar Ali Engineer, Rajni Kothari,

A.M. Kusro, L.K. Advani, Arun Nehru, Irfan

Habib, Krishna Mahajan, Salman Kursheed,

Sitaram Yachuri, Swapan Dasgupta, Bhaskar

Roy, Goutam Sen, etc. had contributed many

articles to  the Indian Express and the Hindu

after the demolition of the Babri  Masjid to

show their pro-congress, pro-BJP, pro-Left or

balanced (objective) view of the  whole issue.

However, the enthusiasm with which Indian

media covered the issue of the demolition of

Babri Masjid at Ayodhya that is hitherto very

rarely seen in the aftermath of the destruction

of the monumental statues of Buddhas at

Bamiyan on 2nd March, 2001. As said earlier,

I firmly believe that both these acts are heinous,

monstrous and unpardonable crime for

humanity. But Indian news media seems to have

different treatment for  equally deplorable event

otherwise destruction at Bamiyan would be

condemned vociferously as done in the case of

the demolition of Babri Masjid or elsewhere.

The problem is that we lack sane, neutral

journalists in Indian news media who condemns

all types of violence and polarization by every

religion alike. On February 26, 2001, Mullah

Umar, the supreme leader of the Taliban militia

ruling most of Afghanistan, ordered the

destruction of all statues in areas under Taliban

control. He issued a provocative statement for

the destruction of the monumental statues at

Bamiyan – “I ask the Afghans and the Muslims

of the world : Would you rather be the

smashers of idols or the sellers of idols?”11

Actually, the  Taliban first declared it would

dynamite the  Buddhas in 1997, but rescinded

the threat following an appeal by the U.N.

secretary general to political & military

commanders in Afghanistan to protect the

Buddhas. However, the threat re-emerged on

February 26, 2001, when Mullah Mohammed

Umar ordered the destruction of all statues in

Afghanistan that depicted living forms, which,

under the Taliban’s extreme interpretation of

the Koran, was forbidden. In response, UNESCO

Director General Koichiro Matsuura urged

Mullah Umar to reconsider the decision and

began preparations for sending a delegation of

Islamic leaders and law experts to Afghanistan

to consult with Umar and other Talibani leaders

on their strict interpretation of Koran. Even

U.N. Secretary General Kofi Annan held a last

minute meeting with a Taliban official, but all

in vain. Perhaps starting on March 1, the

Taliban embarked on an extended campaign,

carried out in stages. Initially, the statues were
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fixed using anti-aircraft guns and artillery. This

caused severe damage, but did not obliterate

them. As reported in the edition of the Indian

Express, dated March 1, 2001, the Indian Govt.

was outraged by the decision of Taliban  militia

to push ahead with the destruction of ancient

Buddhist statues and artifacts, despite  a global

outcry.12 Foreign Ministry spokesman Raminder

Jassal said in New Delhi,

“It is absolutely outrageous that the Taliban is

persisting with their obscurantist and medieval

programme in destroying valuable, cultural,

historic and archeological artifacts.”13 In  the

same article of the Indian Express, it is reported

that Taliban’s Information & Culture Minister,

Qudratullah Jamal  said the destruction of all

statues in the  country, including the world’s

tallest standing Buddha statue in the central

province of Bamiyan, had begun. Jamal told

AFP, “The work started about five hours ago

but I do not know how much of it (the

Bamiyan) has been destroyed….it will be

destroyed by every means.”14

Later, from March 2 onwards, the Taliban

militia started using dynamites, anti-tank mines

and other heavy explosives to destroy the two

best known pre-Islamic relics in the country,

the Buddha statues of Bamiyan. Their

construction (the taller statue at 55 meters and

the smaller at 38 meters approximately) began

in the second century C.E. under the Buddhist

King Kanishka and was probably completed in

the fifth century C.E. The obliteration of the

Bamiyan Buddhas was accompanied by the

destruction of most of the Buddhist figural art

left in Taliban – controlled Afghanistan after

two decades of looting and bombing in the war

against the Soviet Union and the subsequent civil

war. The six-week-long saga ended shortly after

the confirmation of their destruction on March

26. Their destruction was widely condemned

in the Western world, in countries with Buddhist

and Hindu populations, as well as in

neighbouring Islamic countries. No doubt, one

of the greatest wonders of the ancient world

was destroyed in the Talibani act of cultural

genocide on March 2, 2001. His holiness, the

Dalai Lama, on March 3, 2001, issued a

statement in news agency of Central Tibetan

Administration on the possible destruction of

statues of Buddha in Afghanistan. He said that

“I am deeply concerned about the possible

destruction of the Bamiyan statues of the

Buddha in Afghanistan at a time when there is

a closer understanding and better harmony

amongst different religious traditions of the

world. Even though the destruction of the

statues may be for religious reasons, I believe

they are of historical importance not only to

the people of Afghanistan but also to the world

at large. Finally, as a Buddhist, I feel it is

unfortunate that these objects of worship are

targets of destruction.”15

So after critically analyzing the two acts

of religion-inspired communal violence in

relation to Indian journalism, we could broadly

arrive at following suggestions to maintain the

neutral balance of the news media as well as to

safeguard the democratic rights of the public.

We have to keep in mind that the Indian

Constitution was primarily aimed at treating all

religions or faiths on similar lines with equal

regard termed as Sarvadharma Sambhava. We

must ensure the equal protection of all religions

in our society, whether it is a majority or a

minority, and hence withdraw from the politics

of appeasement. Most importantly, the portrayal

of Secularism in news media is in grave danger

if Indian journalism fails to perform its duty

well. While dealing with the events of religion-

inspired communal violence, like the demolition

of the Babri Masjid or the obliteration of the

Bamiyan Buddhas, the Indian news media have

to be more careful with absolutely no chance

of mistakes. As any religion-inspired communal

violence would be treated as a heinous,
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monstrous and unpardonable crime for

humanity, so Indian media should equally

condemn and lament upon the obliteration of

the monumental statues at Bamiyan as done in

the case of the demolition of the Babri Masjid

or elsewhere. If it does not reform itself soon,

it would find its greatest asset or creditability

getting rapidly devalued & eventually vanishing.

So in unequivocal terms, Indian journalism has

to play a major role as a linkage between

religion and secularism. And to achieve this

goal, India media have to make sure to spread

the news of communal violence with equal

concern for all religions and severe

condemnation of the divisive, communal forces,

whether it is RSS, VHP or Taliban ! Then only

we could judiciously present a pertinent question

to our society unambiguously : If the day of

the demolition of the Babri Masjid on 6th

December could be observed as ‘National Day

of Shame’, then why couldn’t the day of the

obliteration of the monumental statues of

Buddhas at Bamiyan on 2nd March, 2001 be

observed as  ‘International Day of Shame’?

Now, I would like to conclude my paper here

with a quotation ascribed to his holiness, the

Dalai Lama, “Everyone is free to choose

whether they pay religion any regard, but to

neglect compassion is a mistake because it is

the source of our own well-being.”
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Introduction :

Autistic Spectrum Disorder or ASD is a condition
related to brain development that impacts how a
person perceives and socializes with others ,
causing problems in social interaction and
communication. Fails to respond to his or her name
or appears not to hear you at times. Resists
cudding and holding , and seems to prefer playing
alone, retreating into her or her own world.
Children with autism spectrum disorder usually
show some signs of delayed development before
age 2 years. Autism is characterized by marked
difficulties in behaviour, social interaction,
communication and sensory sensitivities.
Autism Spectrum Disorder:
Autism Spectrum Disorder (ASD) is a neurological
and developmental disorder that begins early in
childhood and lasts throughout person's life. It
affects how a person acts and interacts with
others, communicates and learns. It includes what
used to be known as Asperger syndrome and
perceive developmental disorders.
Causes of Autism:

l Biological causes.
l Autism run in families.
l A link between the growing number of autism

causes and the standard childhood vaccine
for measles, mumps and rubella(MMR)

l Environmental factors such as viral
infections, metabolic imbalances and harmful
substances ingested during pregnancy.

The triad of impairments:

l Socialization

r Unable to share and direct attention.
r Have problem with limitation.
r Unable to recognize emotion.

l Imagination

r Lack spontaneous pretend or “symbolic

play”.
r Show little interest in fiction
r Great preference for facts.

Communication:

l Delay or lack of speech, without any
compensating gesture.

l Failure to respond to others speech.
l Failure to initiate or sustain conversation

normally.
l Semantic/ conceptual difficulties.
l Abnormal non-verbal communication.
Autism: Some facts and fiction

l It is a biological disorder.
l It is not confined to child.
l It is a developmental disorder which lasts

throughout life.
l It is found at all IQ levels, but is commonly

accompanied by general learning difficulties.
Prevalence:

l Most common development disability, 1 in
1,000 births.

l As many as 1.5 million Americans today are
believed to have some form of autism.

l Gender Ratio- 4 times more prevalent in boys
than girls.

l If a family has one child with autism, there is
5 to 10 percent chance that the family will
have another child with Autism.

Autism Teaching Strategies:

l Teach about Autism-> when students are
given information about students with autism
it's easier for them to understand sensory
sensitivity and communication differences.

l Provide opportunities for Breaks-> some
students with autism work more effectively
when they are allowed to take breaks between
tasks.

Help with Movement problems:
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l Touch-> when a students is unable to move,
give a touch cue to the part of the body that
seems “stalled”.

l Rhythm and music-> Music, chants, or
rhymes can facilitate movement.

l Modelling-> Some autistic students need to
seek a task performed before they can do it.

Give options for Expression:

l Writing can be stressful and challenging for
students with autism.

l Be encouraging when student attempts
written work, let them use computer for
some lessons.

l Peers, volunteers, teachers can act as scribes
in the classroom.

l Get to know the student –> Getting to know
the student personally and seeing them as an
individual helps the teacher develop effective
supports and recognize when the student is
showing his or her understanding.

Autism and Sensory Differences:

l The brain needs sensory information to
operate. It needs sound, vision, smell, taste,
touch and movement.

l The way our brain organizes this information
affects the way we learn and our behavior.

l Students with ASD usually have differences

in how they react to sensory input. They can
be:

Sensory Seeker

This is defined as highly interested
in movement, lights, colours, sounds,
smells and tastes that excite.

Sensory Avoiders

Sensory avoiders are typically
over responsive to sensory input.
they try to avoid input and are

often viewed as sensitive individuals. Sensory
avoiders often have difficulty with activities of
daily living as they avoid uncomfortable input
Conclusion:

Autism or Autism Spectrum Disorder is one of
many developmental disabilities that affect students
learning over the years, several teaching strategies
have been developed to help teachers to effectively
educate students with autism. Children with autism
will need support from both the general and special
education teachers in order to become successful
learners who are part of the school community.The
reading strategies designed for children with
autism can benefit all students, but the teacher
ensure must ample modelling is provided and that
responsibility is gradually released to students.
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Introduction:

Illiteracy is one of the most serious
problems in our country.  Literacy is most
important indicators of human development
index. The level of illiteracy in a society is
always measured by human development index
which constitutes; life expectancy, literacy,
education, and standards of living of a country.
Thus the illiteracy has been prevented the overall
development of any society. It also prevents the
cultural growth of a people. But illiteracy in our
country continues in a large scale. Even today
nearly 25% of Indian peoples are illiterate
(Census, 2011). It is reflected in our societies
that the illiterates are exploited by the rest in
the society. At this point, one may wonder as
to who is responsible for this unforgivable
violence and exploitation of illiterates. It is we
the literates, highly educated among us who
continue to eat the fruits of democracy by
vitiating human rights and dignity. But illiteracy
can be removed, if concerted efforts are made
both by private organizations and the states. In
this concern Gandhiji said that illiteracy is the
sin and shame of our country. A study
conducted by the World Statistics Institute
(WSI) shows that over 27% of the world
population are illiterates. Another study by the
same institute shows that the speed at which
illiteracy rate rises is 32%. These rates are
relatively important, as illiteracy has negative
effects on the society at large.

Definition:

Complete illiteracy means a person cannot
read or write at all. According to Census of
India (1991) “a person who can merely read

ILLITERACY: AN OVERVIEW

Tirtha Pratim Mal

Assistant Professor,

Shimurali Sachinandan College of Education

but cannot write is not literate. It is not
necessary that a person who is literate should
have received any formal education or should
have passed any minimum educational standard.”

The United Nations Educational, Scientific
and Cultural Organization (UNESCO) defined
literacy as "ability to identify, understand,
interpret, create, communicate and compute,
usingprinted and written materials associated
with varying contexts. Literacy involves a
continuum of learning in enabling individuals to
achieve their goals, to develop their knowledge
and potential, and to participate fully in their
community and wider society."

Causes of illiteracy:

The main causes of illiteracy are as follows:

Poverty: Povertyis a by-product of illiteracy,
which is why most underdeveloped countries
have the highest rate of illiteracy in the world.
Utimpedes social-economic development of any
society.There are closed relation between poverty
and illiteracy.

Gender: Gender disparities are the next
most serious problem for the illiteracy.In our
society, even today boy child are preferred.It is
reflected in census of India 2011, the male
literacy rate is as 82.14% and female literacy
rate is as 65.46%.

Religion: Religion also determines the
performance of literacy in our country. Some
religious dogma has been make obstacle for the
education of child.

Caste: Caste system also has reflected
through the literacy. The higher literacy has
been observed in the general caste and the
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lowest literacy has been recorded in the schedule
tribe population in India.

Geographical disparities: Geographical
disparities mean the rural and urban differences.
In generally lower literacy has been recorded
in the rural area than the urban due the lack of
work opportunities as well as the low income.

Lack of Infrastructure: Lack of
Infrastructure means the availability of school
and distance of school from the learner house
also influences the literacy.

Political disturbance: Political disturbance
and civil strike disturb the education. Schools
are destroyed and children are often suffered
from these type events.

Political will is most important to remove
the illiteracy of any country by promoting fund,
infrastructure as well as law. In this concern
Bertolt Brecht said that “the worst illiterate is
the political illiterate, he doesn't hear, doesn't
speak, nor participates in the political events.
He doesn't know the cost of life, the price of
the bean, of the fish, of the flour, of the rent,
of the shoes and of the medicine, all depends
on political decisions. The political illiterate is
so stupid that he is proud and swells his chest
saying that he hates politics. The imbecile
doesn't know that, from his political ignorance
is born the prostitute, the abandoned child, and
the worst thieves of all, the bad politician,
corrupted and flunky of the national and
multinational companies.”

Consequences: The World Declaration on
Education for All (Jomtien, 1990) states that
education begins at birth and continues
throughout life. Consequently, the social effects
of illiteracy are present throughout the entire
life cycle. During early childhood, the effects
of illiteracy can be seen within the family unit
and the primary socialization process. Later,
during adulthood, illiteracy affects an individual's
social position, income and cultural aspects.

Social Consequences of Illiteracy:Illiterate
persons face greater obstacles in terms of social
insertion, not only on a personal level (social
inclusion difficulties, precarious work, high rates
of disease, etc.), but also within the family
(child nutrition, hygiene, health and schooling,
among others) and at a societal level (lower
productivity, high health care costs).The social
consequences of adult illiteracy can be divided
into the following categories: health, education,
social integration and cohesion.

Effects on Health:It has also shown that
illiteracy limits knowledge and practices
necessary for self-care, particularly among
women. This has a negative impact on
household health, hygiene and nutrition .The
effects of illiteracy on health can be divided
into the following categories: consequences in
the home, consequences in the workplace and
consequences in sexual and reproductive
behaviour.

Health at home: Several studies have shown
the impact of illiteracy on the health awareness
of mothers. Indeed, illiterate persons, particularly
mothers, are more likely to adopt inadequate
nutritional and hygiene practices in their homes.
Literate women, or women who are participating
in literacy programmes, possess better skills and
follow better health practices than their illiterate
counterparts.

Occupational health: Illiterates suffer from a
high occupational accident rate since they do
not understand written instructions for the
operation of machinery which puts their own
health and that of co-workers at risk.Failure to
use safety equipment increases not only the risk
of accident, but also of work related illnesses.
This increases the need for medical services
(and the accompanying costs), on the one hand,
and causes job absenteeism, on the other. In
short, illiteracy raises the risk of inadequate
occupational hazard prevention practices.
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Sexual and reproductive health:

Disinformation is one of the most significant
problems of illiteracy. Among other things,
illiteracy increases the likelihood of high risk
sexual behavior, due to lack of awareness
regarding sexual and reproductive health, as well
as inadequate use of contraception. Schooling
helps prevent the spread of the disease,
providing reliable information on AIDS and
encouraging the adoption of protective practices
(Schenker, 2005). Unawareness of contraceptive
methods increases the likelihood of adult and
adolescent pregnancy.

Effectson Social Cohesion:The links between
education and society are strong and Literacy
enables them to actively promote the collective
rights which are essential to human
dignity.Illiterate persons suffer from low self-
esteem, are less independent and have less
ability for critical reflection (UNESCO, 2006).

Economic Consequencesof Illiteracy: Over the
last few decades, knowledge has become the
key ingredient of the new production paradigm,
and education has become an essential factor
in the modernization of production systems and
the economic behavior of individuals. If income
gaps are to be reduced, the coverage and quality
of educational systems must be improved.
Education is one of the key determinants of
individual income, not only because it naturally
improves or increases personal productivity, but
also because it improves the information
available to individuals regarding the challenges
they must face in society (the marketplace). It
also increases social mobility (Riveros, 2005).
Hence; education influences a worker's standing
in the occupational hierarchy and the ability to
find employment.

Remedies: Illiteracy is not natural, neither is it
inherent - it can be cured, reduced and
eradicated by universalizing primary and
secondary school education at a no cost. This

can be achieved by both private and
governmental institutions teaming up together to
provide supports, policies and finances.

Constitutional provisions to remove illiteracy-

1) Article 21 of our constitution has provided
the right to education all the children of our
nation.

2) Article 24 prohibits employment of children
below 14 years age group.

3) Article 29(2) No citizen shall be denied
admission into any educational institution
maintained by the State or receiving aid out of
State funds on grounds of only religion, caste,
language or any of them.

4) Article 30 Guarantees a right of minorities
to establish and manage any educational
institution of their choice. The state can not
deny grant in aid to such educational institutions
whether they are under the management of
minority, based on any religion or language.

5) Article 31(1) says whenever there is a
violation of a fundamental right any person can
move the court for and appropriate remedy.

6) Article 45 the constitution demands the
state to provide within a period of 10 years
from the commencement, for free and
compulsory education for all children until they
complete the age of 14 years.

Conclusion:

For the better economic development it is
more important to strengthen the pillar of
literacy. It requires strategic planning and
financial resources to facilitate the literacy
programs. The financial resources required for
the development of literacy programs may not
be considered as expense; in fact it is an
investment which gives fruitful results in future.
The strategic planning required for the
development of literacy programs is the part of
economic planning. The strong the economic
planning is the better the result will be. From
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an analytical point of view the economic
prosperity and literacy are the two directly

proportional procedures which have a great
influence on each other.
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Nand Kumar in his book "Indian English

Drama: A Study in Myths" mentioned the
importance of myth in human psychology:

“Myth has always had a very significant
position in human psychology and society from
its beginnings as primitive religious narrative to
its recent adaptation an aid in the exploration
of the unconscious mind. The word “myth” has
often suffered from a wrong connotation.In
general discourse,it stands for something false,
fictitious and far removed from reality and
history. However, the psychoanalytical
approaches to criticism have made it possible
to evaluate the concept of myth afresh.” (1-2)

Girish Karnad has re-worked on Indian
myths in his plays. His aim was to interpret
the plays on the theme of myths in our
contemporary reality. Myths help us to find out
a new meaning to enrich our life and society.
Myths are the literatures of our past. They help
us to recollect the past, reconcile the present
and reconstruct the future. He believes that past
provides inspiration to the people to live in the
present reality and act accordingly taking lessons
from the past. According to him myths are not
only primitive religious narratives but also play
a significant role in human psychology and
society.

In Naga mandala (1988),Karnad has very
skilfully woven together two oral tales which
he had heard several years before from his
friend and mentor, A.K.Ramanujan. The first
story is about the lamp flames that gather in a
village temple to gossip about the households
they inhabit and the second story is about the
woman who was visited by a king cobra in the
form of her husband Apanna. Karnad , by
mingling the two stories has tried to create an

USE OF MYTH IN GIRISH KARNAD'S NAGAMANDALA
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amalgamation of human, abstract and magical
elements, thematically and philosophically more
simpler than Hayavadana, but more appealing
and imaginative. The theme of  Nagamandala is
gender-bias and the subjection of women in
Indian orthodox society. Karnad has borrowed
the main plot of the story of Rani from “The
Serpent Lover” which he had heard long ago
from Professor A.K.Ramanujan (1929-1993).
This tale was later published as a collection of
tales in 1997 posthumously titled 'A Flowering
Tree and Other Oral Tales'. In an interview with
Tutun Mukherjee Karnad has said, “I thought
of it first as 'naga bandha' but that sounded
rather clumsy and my friends said that there
are already too many “bandhs”! 'Nagamandala'
had the right sound, you know, strongly
evocative of the coils of the snake.”(Girish
Karnad'sPlays:Performance and Critical
Perspectives: 42-43). The folk beliefs and the
myth of Cobra lend a romantic charm to the
story. Being a Kannadiga, Karnad is very familiar
with the local culture where Naga worship is
very prominent. Jose George writing about
Nagamandala says that there is a strong
undercurrent of a mythical sub- text of belief.
The process of transformation of Naga into a
human being is derived from such a sub- text
of belief.

Naga-Mandala is the story of Rani, a young
village girl married to a wealthy village boy
Appanna. Appanna does not treat Rani well and
spends most of his time with another woman
and comes home only for lunch. Rani wants to
win the love and affection of her. She tries to
mix love root in her husband's curry to win
his love but like a typical Indian woman is afraid
that it might harm her husband and pours the
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entire curry on an anthill and a Cobra consumes
it. This brings a great change in Rani's life as
the cobra falls in love with Rani and visits her
every night in the guise of her husband. At this
point of the play we are reminded of
Shakespeare's A Midsummer Night's Dream

when Puck squeezes the flower on Lysander's
eyelids, instead of Demetrius, making Lysander
fall in love with Helena whom he first sees after
waking up from sleep. This was under the spell
of the charmed flower. The prevalent belief is
that the charm of the flower casts its magic
on the one who consumes it.

Similarly in Karnad's play, the Naga under
the anthill consumes it and feels attracted
towards Rani. He assumes the disguise of
Appanna and begins to visit her every night,
Rani is innocent and totally unaware of the fact
and thinks that her husband becomes a changed
man at night. Her life changes completely for
the good and soon she becomes pregnant.
Appanna accuses her of adultery when he
comes to know the news and refers the matter
to the village elders. They ask Rani to prove
her innocence by going through the snake
ordeal. She has to prove her fidelity by putting
her hand in the snake burrow and taking a vow
that she has not committed adultery as it is
believed that  if anybody tells a lie holding a
snake, he or she will be killed instantly by the
snake God. Rani passes the ordeal and is
declared chaste by the village Panchayat. At the
end Appanna realizes his mistake and accepts
Rani along with the child and remains her slave
for the rest of his life.

The play also has a connection with the
Ahalya myth. In Valmiki's Ramayana, Ahalya
commits adultery in her senses but the folk mind
cannot accept her to be unchaste and sinful.
So Indra, like Zeus committed a fraud by
appearing in the guise of Gautama, her husband.
Rani too is innocent as she considers Naga as
her husband and bears her husband's child. She

does not suspect the identity of Naga till the
end. It is the fertility rite which makes Naga
her husband. Through the Naga myth Karnad
wanted to explore the cultural and philosophical
concerns giving them a new meaning. Rani lives
in a patriarchal world where she has to maintain
the conventions, cultural taboos—an indirect
conspiracy to marginalize women and derogate
her position in the society. Her story is the story
of every Indian woman who struggles every
moment for existence, to prove her identity as
a woman, as a mother and as a wife. Karnad
through his play wants to convey the message
to all women that they should not accept defeat
and continue their struggle for existence.

The serpent motif is very common in
folklores of India. In coastal Karnataka, the idol
of Nageshvara is worshipped for health, wealth
and progeny. This ritual is known as
Nagamandala or the serpent-circle. Rani's
pregnancy is also associated with the fertility-
cult which is associated with the worship of
Naga. Her pregnancy turns out to be a curse
rather than a blessing because her husband kicks
her and assaults her the moment he hears the
news. Appanna treated her as a maid-servant
and kept her locked the whole day but inspite
of that she got pregnant by somebody else
hurts his male ego. His masculinity was hurt
and so he accuses her to be unchaste and
adulterous. This is one of the reasons why
Karnad aptly named it and through his play tried
to demonstrate how Naga entered into the life
of Rani.

Appanna lives in a remote village and is
less educated He tortures his newly-wed wife
physically and mentally, behaves like a male
chauvinist. He does not care for the feelings of
his wife and wants her to carry out his orders
like a servant--

“Keep my lunch ready. I shall eat and
go…Look I don't like idle chatter. Do as you
are told, you understand? ... I'll be back
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tomorrow for lunch.” (CP:254-255)

His treatment towards her is very inhuman
and she becomes a victim of patriarchal culture.
He thinks that since he is a man he has the
birth right to violate, exploit and enjoy the
female. He keeps his wife locked up in a room
and goes to visit another woman every night.
He does not hesitate to and kick and beat her
when she is pregnant. When Appanna comes
to know that Rani is pregnant pushes her on
the floor and kicks her saying---

“Aren't you ashamed to admit it, you
harlot? I locked you in, and yet you managed
to find a lover?”

He beats her and says—

“I swear to you I am not my father's son,
if I don't abort that bastard! Smash it into dust!
Right now.”

He drags her into the street,and tries to
kill her illegitimate child to be born with a stone.

He only expects Rani to serve him lunch
at the right time and to keep the food ready
and will not ask any single question about his
negligent behaviour. In traditional Indian families,
it is often seen that newlywed couples behave
like strangers during day and behave as husband
and wife only behind closed doors at night. Rani
is locked up to be all alone the whole day with
her dreams, desires and sufferings—

“I feel frightened – alone at night—I'm
bored to death. There is no one to talk to…”

Her loneliness is also felt when she says
to Kurudavva—

“I am so frightened at night, I can't sleep
a wink. At home, I sleep between Father and
Mother. But here, alone—Will you ask them to
free me and take me home?”

When Appanna goes to his concubine every
night it is not questioned by anybody. But when
the turn of Rani's purity comes, the whole
village goes against her. She has to prove her

fidelity through an ordeal. The whole village
gathers to see her plight as if it was something
amusing and entertaining.  Here we can draw a
parallel of Rani with the plight of Sita in the
Ramayana when she was asked to undergo the
fire test to prove her chastity. For ages it is
only the woman who is proving herself to exist.
The Indian patriarchal society allows a man to
have another woman, but on the part of the
woman, she is labeled as a whore, if she has
an extra-marital relationship. Her character is
blamed but nobody raises finger at her male
counterpart. The patriarchal codes demand the
faithfulness of a woman to her husband but
not that of a husband to his wife.

Appanna has an extra-marital affair but
expects his wife to have no social relationship.
And here he gets the support of the patriarchal
society who asks for a village trial of Rani's
purity. It is Naga who comes to her rescue.
The whole village gathers to see her plight but
nobody comes to help or support her. He
supports Rani while interrogation. She states—

“Since coming to this village, I have held
by this hand, only two…Yes my husband and
this King Cobra. Except for these two, I have
not touched any one of the male sex. Nor have
I allowed any other male to touch me. If I lie,
let the Cobra bite me.” (CP:39)

The Naga is actually a dream transformation
of Rani. The snake is the outcome of Rani's
suppressed desires who enters through the
bathroom drain every night. Rani remains
isolated the whole day and wishes her husband
to return back at night as a completely changed
person and make love to her--

“You talk so nicely at night. But during the
day I only have to open my mouth and you
hiss like a …stupid snake.” (CP:271)

Her loneliness and helplessness makes her
feel alienated and her husband appears as a
stranger to him.Rani is a true victim of an
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uncaring husband and wants a company who
will fulfill her psychic needs and is in search
of a love-life. Naga gives Rani comfort,and
fulfills her suppressed desires. She is a bride, a
wife who is deprived of familial pleasures, love
and sympathy. She is very alone and it is Naga,
the Cobra who fulfills her husband's needs and
makes love with her. Although Rani's relationship
with Naga is unnatural, it symbolizes the
rejuvenation and fulfillment of long cherished
dreams. She craves for love and affection
which Naga gives her in the guise of her
husband—

“Locked up in the house all day… You
must be missing your parents… I know you
want to see your parents, don't you? All right
I'll arrange that.” (CP:268)

“Don't be afraid. Put your head against my
shoulder.” (CP:269)

Rani is the queen of her parents as she is
their only daughter and they loved her very
much. “Queen of the whole wide world. Queen
of the long tresses. For when her hair was tied
up to a knot, it was as though a black King
Cobra lay curled on the nape of her neck, coil
upon glistening coil.” (CP:253)

With the Naga, Rani feels herself to be the
queen of her Master. However, she cannot
understand the reason why her husband
becomes so rude during the day. At the end of
the play, Rani becomes the Queen or master of
Appanna and reigns over her. Her transformation
into a matured, confident and courageous Rani
from the weak, submissive and innocent one is
only because of the love of Naga. Her journey
of struggle to achieve honour and identity in
society, from her childhood to motherhood is a
journey from innocence to experience. At every
phase of life, she is tormented, tortured and
suppressed by male power. Although her parents
named her Rani, but she is not allowed to even
share her feelings with other women. But as
soon as Naga comes to her life, she gains

courage and confidence. This is evident when
she says to Naga—

“I shall do what you will tell me. Scowls
in the day. Embraces at night. The snarl in the
morning unrelated to the caress at night. But
one motto does not change: Don't ask questions.
Do as I tell you.”

“I was a stupid ignorant girl when you
brought me here. But now I am a woman, a
wife, and I am going to be a mother. I am not
a parrot. Not a cat or a sparrow… Why do
you change like a chameleon from day to
night?”

Her transformation from a naïve, innocent,
simple village girl to a strong woman is a long
journey from innocence to experience. And this
transformation and change in Rani's character
is due to Naga who helped a small bud to bloom
into a beautiful flower watering it with love and
affection. The positions of Rani and Appanna
are changed due to Naga's intervention in their
life. Rani becomes the queen of Appanna's house
only after the snake-ordeal. The ending of the
play has two different types. One ending shows
the death of cobra and Rani's son performs the
last funeral rites. In another ending, Naga hids
himself in the long hair of Rani. The ending is
relevant to the beginning of the play where
Karnad very beautifully describes the long
tresses of Rani.

The title of the play is the name of a snake
and not a human character. “We are forced to
believe that there exists a theory that the
mothers of great men in history such as Scipio,
Alexander the great, and Augustus Ceasar were
all impregnated by serpents”(CP:276)Snake
myths are widely found in Brahmanism,
Buddhism, Lamaistic and Japanese writing. In
Naga Mandala, the story of the cobra implies
a deeper meaning at various levels. The folk-
tale element of the Naga Mandala and the
magical power remind the audience at every
juncture that they are only watching a play. The
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journey from childhood to adolescence and then
into adult roles has, in India, very different
stages and psychological and cultural
relationships are very different from other less
tradition-bound societies. The is the growth of
two individuals—male and female into maturity
and their adjustment with the roles which the
traditional Indian society has appointed for
them.Myths and folk tales in a patriarchal
society are patriarchal constructs and male-
oriented. In these stories the women's wishes,
feelings, desires are not given importance. They
do not probe much light on women's fears,
anxieties and psychological problems. Karnad's
adaptation of this male-oriented folk tale is a
representation of the experience of man and
woman in the psychologically transitional phase.
In the folk tale, a magician or snake who
assumes the form of the Prince. He then enters
the palace and woes the beautiful Princess who
is locked up in the palace. When the Prince
comes to know this, he gets the snake or
magician killed and the Princess then sets him
a riddle. If he can't answer the riddle he has to
die. This existential crisis is treated in the folk
tale in different ways.

In Karnad's play, the story takes a happy
turn at the end when Rani passes the cobra
ordeal and Appanna remains his slave for the
rest of his life adjusting to the family and
community in a socially useful manner. Although
Rani achieves success at the end she had to
achieve this at a very high cost when her
character and fidelity is being questioned by
everybody in the village. It is very unfortunate
that values like chastity and purity are always
asked from a woman and the same has been
mocked in the story. Appanna goes to his
concubine every night for which he is never
guilty or questioned by anyone, but when Rani's
turn comes she receives violent behaviour from
her husband and is also beaten up very badly.
The villagers also act as mute audience because

they are also part of the patriarchal system
where a woman is always considered guilty.As
long as Rani was the wife of Appanna, a newly
wedded young bride, she felt very helpless, and
a sense of fear engulfed her. She had tried her
best to adjust to her situation and husband and
for that she had endured all the tortures that
were inflicted upon her.

But the feeling of a would be mother gave
her an invisible strength and courage to fight
back and prove her innocence because she did
not want her child to be born in such a world
where her mother's identity is at stake and
character is questioned.This stage of Rani's
social integration brings her a new sense of
respect and her own worth. This is another
significant aspect of the Indian social and
cultural life in its treatment of women. In
Kiranth's words, “… an Indian woman knows
that motherhood confers upon her a purpose
and identity that nothing else in her culture
can”((p.57).At the end of the story, Rani is seen
to be in command of the household with
authority and she is the decision maker of her
family. Appanna even agrees to her rather
strange demand that their son should perform
an annual “pinda-daan” in the memory of the
dead snake. In Karanad's play Nagamandala, the
snake does not die in the end. It is allowed by
Rani to live in her dark, long and cool tresses.
The lover is always present; he lives with her,
within the family. Rani plays the role of a dutiful
wife  observing the social, moral code entirely
and performs her responsibility which society
demands from her but the cobra continues to
reside in the inner core of her heart as the
perfect lover who had given her first emotional
and erotic experiences. These desires may haunt
her or lie dormant within. Rani has gone through
these new desires, the day dreaming and
fantasizing about love and she understands their
power over the social and moral duties.

Karnad's characters are born in an Indian
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scenario which is full of traditions, caste
discriminations, gender inequality, social injustice
etc. His works are mainly written to bring about
a change in society. His works can also be
viewed as a kind of solution or remedy to any
problem or how Karnad tries to eradicate them
from the society. His plays are a message to
the society. Naga-Mandala is an work of art
which is based on contradictions—it portrays a
woman's experiences of desire, and the modes
of self expression available to her within existing

discourses. Naga-Mandala is a good example
of post-modern sensibility of the late twentieth
century. Traditional myths are given a
contemporary touch from a woman's perspective
by Karnad as a solution to age old patriarchy.
The play incorporates the Hindu myths within
the orthodoxy of Indian epic texts.It lays much
importance on the cultural context of the Indian
woman of today who seeks to fulfil her needs,
desires and aspirations.
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Abstract: 20th century African American poetry
is an unparallel collection of poems written by
the most influential African American poets of
20th century. From the early years of Harlem
Renaissance poets like James Weldon Johnson,
Georgia Douglas Camp Johnson, Claude McKay
appeared in the literary scene and began the
experiments in writing poetry that is distinct
both in subject matter and style. The aim was
to shape a black identity that is not coloured
by white prejudice. Then emerged the most
prominent poets of the Harlem Renaissance:
Langston Hughes, Jean Toomer, Arna Bontemps
and Sterling Brown. A more dignified and a
mystic quality characterise the poetry of this
generation of poets. And finally the emergence
of the “Black Art Movement” (1960) gave the
20th century African American poetry a different
dimension. They adopted street dialect, wrote
poems on diverse subject matters and
contributed significantly in the formation of
black identity that is different from white
perceptions. The call for freedom, the demand
for equality and justice and social-political rights
and the value of solidarity amongst the “black”
communities within the United States and abroad
mark the poems of this period. The 20th
century African American poetry deals heavily
with the ideas of identity, race and what it
means to be a “black” in the white dominated
American society. It significantly changes how
the world perceives “black” subjects and “black
experience”. It is the beginning for the
oppressed race to claim justice and freedom
from both physical and psychological bondage.

Keywords: Poetry, 20th century, African
American, “black” identity.
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“Mob voices: (Snarling)

Quick! Quick! Death there!

The chair! The electric chair!

8th Boy:

No chair!

Too long have my hands been idle.

Too long have my brain been dumb.

Now new Red Negro will come.

That's me!”

_ Langston Hughes

“Scottsboro Limited”

  The new, revolutionary African American
voice emerges in the literary scene in 20th
Century America. The African American
literature of this period primarily revolves around
the creation of a “Black Identity” and
representation of “Black Experience”. The poets
of this era contribute significantly in the
formation of a black identity that is more than
being a slave. But the experience of being a
slave shaped much of the psyche of these poets
and in turn plays a vital role in how they
conceived the essential black identity. The most
notable of poets who play a vital role in shaping
what constitutes as “Black” are Brooks, Brown,
Cullen, Hayden, and Hughes. They figure
prominently in any canon of African American
literature. These poets have used motifs, symbols
and poetic devices that give their poems a
distinctive mood and poetic structure. The
emphasis is on the need for solidarity amongst
all black communities in the world to overcome
the obstacles and to create a black identity that
is not coloured by white supremacy. They also
focus on the inadequacy of the great American
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Dream to give the African populace what they
wanted most: freedom and equality.

The first African American voices slowly
emerge in literature during the civil right
movements. It is the late 19th century that we
begin to see writers representing their experience
in the slave narratives. These narratives
primarily focus on the depiction of their
struggles, their oppression in the hands of their
white masters and the discrimination they faced
in a predominantly white society. But the
emergence of a self confident and assertive
black identity take place in the literature
produced in the 20th century. It is a movement
known as the New Negro Movement that aims
to construct a strong and assertive black
identity.  The poets of the movement reclaimed
their identity and racial pride in defiance of
widespread prejudice and discrimination.
Langston Hughes, James Weldon Johnson,
Claude McKay, Countee Cullen, Jean Toomer,
Jessie Redom Faust, Georgia Douglas Johnson,
Anne Spencer, Helene Johnson, Alice Dunbar
Nelson and many more literary figures, artists,
critics and musicians contribute and inspire the
movement greatly. The “black” representation,
their struggles and the revival of the “black”
identity are the focal points of discussion and
exploration in the poems of the 20th African
American poets. It starts with the Harlem
Renaissance of the 1920s and early 1930s. This
period is important as it conceives what would
be an African American identity. Then comes
the post Renaissance poetry of 1940s and
1950s. This period sees the revival of African
American verse. And finally there emerges
another significant art movement that we know
as “Black Art Movement” of 1960s and
1970s.This movement shapes what is known
as “Black Aesthetics.”. These three stages of
20th century African American poetry and its
development advocate separate issues of black
existence in America, demand rights and

recognitions and adopt distinct styles of self
expression. But whatever be the medium and
style the poems produced in the 20th century
they all express the beauty and pain of being a
black in a white society and define themselves
outside white stereotypes.

The first major explosion of African
American creativity takes place in Harlem, New
York. This is known as the “Harlem
Renaissance”. This movement was initiated by
a large scale migration of black people from
the south to the densely populated north of
America. The dwindling social, economic
opportunities force them to move out from
south. This huge influx of black people result
in a formation of a group of talented writers,
poets, artists, and musicians who start to
express themselves and the black experience in
predominantly artistic forms. “New Negro” is
a term that is coined during the Harlem
renaissance. The term denotes the shaping of
an African American identity that has emerged
out of a struggle that labelled them as a slave.
To understand the “New Negro” identity one
must search for the process that shapes it. This
calls for an understanding of the “Old Negro”
identity. The systems of slavery in America
shape this stereotypical presentation of the
blacks. George P. Rawick in his book The
American Slave: A Complete Autobiography-
From Sundown to Sunup- The Making of the
Black Community stresses upon this process
through which the blacks have to go to create
an identity that is unprejudiced. In the section
named “The Sociology of Slavery in the United
States” he writes about the master- slave
equation that becomes a deciding factior in
formation of an earlier black identity. He writes:

“American Negro slavery was a human
institution, albeit an exceedingly inhuman one.
Yet rarely has the discussion of slavery in North
America proceeded from this premise. Rather,
almost all historians have presented the black
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slave as dehumanised victims, without culture,
history, community, change or development.”
(3)

The presentation of the “black identity” as
just a slave without the history or culture is
the politics of presentation in a white dominated
culture. The depiction of the “black” as a victim
without a history is at its heart elitist and
untenable. What emerges from this is the notion
that the liberation of the black slave is possible
only by those who have been oppressing them.
The fact is the “black” which the white culture
traditionally sees as someone devoid of history
and culture has a root, a past and they are part
of a high and rich culture that compel them to
refuse to accept the stereotypical presentation
as just a 'slave'. Rawick further writes:

“But if the slave had a history, then his
behaviour changed over time as he learned from
the past and met new experience. Men,
however, do not move in their own behalf or
make revolutions for light and transient reasons.
Only when they no longer can stand the
contradictions in their own personality do they
move in a sharp and decisive fashion. This
victim is always in the process of becoming
the rebel, because the contradiction demands
this resolution.” (3)

This process of becoming the rebel
encompasses the desire to proclaim their racial
identity, a proud “black” identity. The slave state
is a state of contradiction. The contradiction
arises out of the paradox of being a slave on
one hand and on the other the consciousness
of being one from a rich culture. For many the
slavery appears as just. The greatest of all
abolitionist leaders Frederick Douglas writes in
his autobiography, Narrative of the life of
Frederick Douglas:  An American Slave writes:

“Slaves when inquired of as to their condition
and the character of their masters, almost
universally say they are contented and that their
masters are kind.” (16)

So the psychological imprisonment also
results from a long period of suppression. And
the liberation from a physical as well as the
psychological imprisonment one needs to assert
one's own identity as an independent human
being, a rightful citizen of the country. This
sense of self is offered by the poets of the
“New Negro Movement”. It focuses upon
issues of racial pride, self-reliance, full rights
for blacks and a social integration. The Harlem
Renaissance that initiated the “New Negro
Movement” takes place in Harlem district of
Upper Manhattan. The promises of self-
determination, of racial pride, a cultural identity
all find expression in the literary productions
and artistic endeavours of this period. Writers
like Paul Lawrence Dunbar and James Weldon
Johnson try to break the traditional
representation of black identity and presents
something new- a renewed and assertive black
identity. Dunbar writes in his “Ode to Ethiopia”
(Majors and Minors, 1896)

“O Mother Race! To thee I bring

This pledge of faith unwavering,

This tribute to thy glory.

I know the pangs which thou didst feel,

When slavery crushed thee with its heel,

With thy dear blood all gory.”

In “A Negro Love Song” Dunbar writes:

“Seen my lady home las' night,

Jump back, honey , jump back.

Hel' hun' han' an' sque'z it tight,

Jump back, honey jump back.

Hyeahd huh sigh a little sigh,

Seen a light gleam f'om huh eye,

An'a smile go flittin' by-

Jump back, honey, jump back.”

The change in expression is apparent. Both
thematically and stylistically the New poets of
the decade are contributing in creating a new ,
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distinct voice for black experience. In the first
poem “Ode to Ethiopia” we have a strong
assertive voice that sings a song for the mother
race, the black race. It is tribute to the black
struggle that they faced for many decades. This
signifies an assertion in their racial pride. The
second poem, “A Negro Love Song” the
innovative style, language and a playful tone also
signify the shaping of a discourse and diction
suitable for a black expression. The “dialect
poetry” is the new kind of poetry that came
unto being during this period. This is an
acceptance of their own past, a sense of pride
in their “blackness” that help to construct the
new expressions in art and poetry.

Langston Hughes also believed that poetry
can be the solution for the weakening self
esteem and he stresses on the importance of
staying in tune with one's own culture. The
conglomeration of the hugely talented black
American artists makes Harlem the centre of
African American culture.  Christopher Beach
writes in The Cambridge Introduction of 20th
Century American Poetry:

“By 1920, Harlem had become a self-
contained community of over 100,000 blacks;
it was a City of Refuge from the racist attitudes
of white America and from the threat of racial
violence which was a constant presence in
Southern states.” (116)

But within 1930 to 1935 the Renaissance
is over. The reason for the decreasing effects
of the Renaissance ideal is the arrival of
modernism in the literary scene. Poets such as
Ezra Pound and T.S Eliot influence the poets
of the second phase of the 20th century African
American poetry. Along with the arrival of
modernism the growing discontent in the socio-
political scenario that results from the Great
Depression changes the poetic expressions of
the time. The Renaissance may end but the
proclamation of black identity does not end. The
poets are now trying to create a distinct poetic

sensibility by drawing inspiration of the famous
modernist poets of America. There is definitely
a change in tone and expression. Poets like
Melvin, Tolson, Robert Hayden and Gwendolyn
are not trying to constitute a renaissance or a
movement; it is at least an important revival of
poetry by Americans. In a speech delivered by
Tolson in 1949 he explicitly distanced himself
from the Harlem Renaissance declaring that the
time has come to create “New Negro poetry
for the New Negro”. In “Dark Symphony” he
writes:

Allegro Moderato

Black Crispus Attucks taught

Us how to die

Before white Patrick Henry's Bugle breath

Uttered the vertical

Transmitting cry:

“Yea, give me liberty, or give m death”.

And from that day to this

Men black and strong

For justice and democracy have stood

Steeled in the faith that Right

Will conquer Wrong

And Time will usher in one brotherhood.”

The unique metaphors, the use of Latin,
high rhetoric, the tone, the structure everything
about this poem reminds us of Eliot's Waste
Land.  The impressions of experimental
modernism are clearly discernible in this piece
of poetry. Modernism serves as a powerful
influence over the poets of this generation. Like
Tolso the poems of Haydon too began his career
as a modernist poet. His most important work
is “Middle Passage”, a poem written in a form
of epic. It is a story of Cinquez, a captive
African prince. The stories are divided in three
parts and it primarily serves as a reflection on
the history of black slavery in America. Starting
from the crossing over of the Atlantic to their
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settlements in the continent the epic poem
covers it all.

The adaptation of the modernist style and
diction proved successful in creating a different
poetic sensibility but the essence of what is
“black”, the acceptance of their unique style
and rendition become necessary to focus on.
The result is the “Black Art Movement”. Now
the demand is to form a new aesthetics, the
“Black Aesthetics”. It is in fact a revival of the
fierce, proud African voice that emerged during
the Harlem Renaissance. The “Black Art
Movement” is another Renaissance that the
African American population needs to
reemphasise the importance of solidarity
amongst black communities for their survival
and the acceptance of their own distinct tone.
The movement began in the mid 1960s and
lasted, in its most intense phase, until the mid-
1970s. There is a shift in attitude that marks
the literary production of this decade. An almost
militant attitude surfaces in the major literary
pieces of this time. The effects can be seen in
the social scene as well. Phrases like “Black is
Beautiful”, “Black power”, “Black pride” come
to existence in popular culture and in the psyche
of the black community. It is a moment of
liberation; from a slave state to a reassuring,
strong call for individual identity that is
unburdened by white projections. This new
Black movement is characterised by a sense of
racial pride, and a great feeling of solidarity with
the rest of the world that is black. Christopher
Beach writes:

“The pressure on African American poets
was greater than it had ever been to produce
work that was explicitly political in nature and
that addressed issues of race and racial
oppression. “The Black Arts Movement” was
strongly associated with the Black Power
Movement and its brand of radical or
revolutionary politics.” (130)

This pressure forces the young poets to

move away from the methods of the previous
decade when poets were following the
modernists. These new poets embraced the
language of the street. Poets like Nikki Giovanni,
Don L. Lee, Etheridge Knight, David Henderson,
June Jordan, Ishmael Reed help to give the black
identity a new temperament, a new confident
voice. The poetry produced during the “Black
Art Movement” is distinct thematically,
structurally and in its appeal to the black
community.

These poems primarily deal with the notion
of liberation: liberation that can be achieved by
accepting one's own culture and also by
refusing to hold onto the idea of development
and progress that the Great American Dream
promises. The American Dream proves to be a
failure in uplifting the lives of the African
American populace. It fails to integrate the
blacks within the social paradigm without
prejudice. The demand now is to have political
opportunity. Besides this there is another aspect
that marks the movement as separate from other
movements. The regeneration of their spiritual
self is instrumental in forming a separate, strong
and positive black identity. Musical forms such
as blues, jazz and hymns primarily invoke the
spiritual sensibility of the black community. By
adopting the colloquial speech, the distinct
rhythmic style the poets reaffirms their
individuality. Nikki Giovanni's poem “Just A New
York Poem” can be mentioned here. The style,
the rendition and the temperament everything
about this poem is unique.

“Beautiful Black Men.

I wanta say just gotta say something

bout those beautiful beautiful outasight

black men

with thy afros

walking down the street

is the same of danger

but a brand new pleasure.”
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This distinct voice of a woman African
American poet presents so much more than a
presentation of “black”. In thought, in execution
these poems of the era are different and
important in diverse aspects: black cultural
identity, a female voice amidst the male, the
evolution of the black feminism etc.

The 20th century African American poetry
primarily aims towards the creation of black
cultural identity and presentation of black
experience. The whites have looked upon the
blacks as subjects without history, culture and
capability of creative and meaningful
endeavours. The extent of this false notion about
the black subject is presented by Jules Rawick
when he mentions a portion of American
Heritage magazine where Peter Chew writes:

“A subjugated people, reduced to and held
in a condition little better than that of domestic
animals, is not likely to make much history. As
uneducated slaves, blacks were obviously in no
position to lead noteworthy careers: they could
not become doctors, lawyers, military leaders,
architects, engineers, statesmen” (xiv,

Introduction)

The poets, artists, musicians and great
“black” leaders have proved this white mindset
as utterly wrong. The 20th century literary
productions have influenced generations that
includes the whites too. These poets adopted
diverse poetic styles, varied poetic symbols yet
the aim has always been the truthful depiction
of the “black” subject. They have emphasised
primarily over the formation of a proud “black”
identity that would enable them to demand civil
rights. With their unique renditions they have
broken the traditional methods of writing poetry.
20th century African American poetry is
distinctly theirs in its style, rhythm and
language. They have hugely influenced the
“black” population, given them a voice that
enables them to tell their stories of struggle, of
oppression in the hands of the whites and
subsequent demand for social, political rights.
The works of these poets mark significance of
literature as an effective tool of social
reformation and creation of independent cultural
identity.



( 108 )April 2017 - December 2017 Volume 7

ISSN - 2249-331X CHARCHAPROKASHISSN - 2249-331X CHARCHAPROKASH



( 109 )April 2017 - December 2017 Volume 7

ISSN - 2249-331X CHARCHAPROKASHISSN - 2249-331XCHARCHAPROKASH



( 110 )April 2017 - December 2017 Volume 7

ISSN - 2249-331X CHARCHAPROKASHISSN - 2249-331X CHARCHAPROKASH



( 111 )April 2017 - December 2017 Volume 7

ISSN - 2249-331X CHARCHAPROKASHISSN - 2249-331XCHARCHAPROKASH

Goutam Nyaya-Sutra — editd by Ganaganath Jha, vol–I, II, Motilal Banarsisdass Publisher Private

Limited, Delhi-1999.

RadhaKrishnan, Indian Philosophy, Vol-I, II New York, The Macmillan Co., London, George

Allen and Unwin Ltd.

Tarka Samgraha-Dipika on Tarka Samgraha, Annambhatta, Translated and Elucidated by

Gopinath Bhattacharya, Progressive Publisher – 1983.



( 112 )April 2017 - December 2017 Volume 7

ISSN - 2249-331X CHARCHAPROKASH

‘sadness profoundity

Emotional sadness 
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‘ultimate

emptiness’ 
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by-product
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‘Research work’ 
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Feelings 

personality 

“starting from speculations the

beginning of life and from bilogical

parallels, I drew the conclusion that

besides that instict to preserve living

substance and to join it into ever larger

units, there must exist another contrary

instinct seeking to dissolve those units and

to bring them back to their prinaeual

inorganic state. That is to say, as well as

Eros there was an instinct of death.....it
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might be assumed that the death instinct

operated silently within the organism

towards its dissolution, but that, of course,

was no proof. A more fruitful idea was that

a portion of the instinct it diverted towards

the external world and comes to light as

an instinct of aggressiveness and

destructiveness.” [Civilization and its

Discontents,S.Freud, page 55-56]

association

super Ego 

generation gap

association
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“At present those persons are thought to
speak this compound idiom with the most
elengance who mix with pure Indian verbs the

greatest number of Persian and Arabic nouns.”
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“18th Century behind us we feel the presnce in
the literature vegion of a Certain Spirit of deca-

dence.”
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Western influence in Bengali literature-P.R.Sen. page-12, Saraswati library, Calcutta-1947.
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‘Modern Review’

‘Modern Review’ 

‘The

independent journal of opinion’ ‘Modern

Review’ 
“Modern Review was the stablemate of Prabasi,
which was published in Bengali and catered
exclusively to one linguistic group. As a vehicle
for bilinguals from all parts of the subcontinent
Modern Review appeared, narurally, in English.
While being broadly nationalistic it did not hold a
brief for any particular political party. The first
feature meant that it could act as a genuinely all-
India forum; the second that it stood apart from
party journals concurrently run by the Congress,
the Communists, the Muslim League, the Hindu
Mahasabha and the Scheduled Castes Federation.
In both respects it had only one real competitor,

the Indian Social Reformer.”

‘Modern

Review’ 
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(‘which was published in Bengali by local press in
1931. This Book attracted little public attention and
consequently no notice of it was taken by

Government”)
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(Passive) 

(active) region study, (Tretyakov
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Gallery) 
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(Park) 

Moscow Park of Education and Recreation 

creche 

(pavilion) 
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