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PREFACE

Research is an important part of the academic development of faculty and students of a
college. To inculcate research interests among students of under-graduate and post-graduate
classes, students of various Departments of MES’ Abasaheb Garware College conduct
research projects. During the academic year, students performed various projects or research
activities under the guidance of related faculty. Further, to document the research of the
students and also to motivate the students college has established a Research Journal
Committee for Science faculty (including Physical and Biological science) as well as for arts
faculty. The committee not only publishes the research work but also makes the students

aware of the methodology of publication of any research paper in a peer reviewed journal.

The aim of the journal is to provide a platform to under-graduate and post-graduate students
to publish their original work in the field of science and arts. It also aims to follow standard
practices in paper selection, reviewing, editing, proof reading and production as per the latest

methodology and standards.

We are happy to present the first issue of the Student Research Journal of Arts and
Science for the year 2017-18. It includes research work of students in physical and biological
sciences as well as from the arts faculty. Our research journal has separate subject expert
committee and Advisory committee, which looks into the plagiarism of papers. Only the

selected papers are published in the research journal.

I congratulate the research students and committee members for their commendable work.

[ hope that it will be a good read.

Dr. Muktaja Mathkari
Principal
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Synthesis of Silver Nanoparticles by Chemical and Biological Method
and Study of Seed Germination

Komal Katare *Akash Barik *, N.A. Ghayal” , M.V. Biware **
a. Post Graduate and Research Center, Department of Chemistry, MES Abasaheb Garware
College, Pune
b. Department of Botany, MES Abasaheb Garware College, Pune

ABSTRACT

Invasive weeds dominate native plants by affecting alleopathic potential of plants.
Nanotechnology has wide range of applications in various fields. Silver nanoparticles (AgNP)
were synthesized by chemical as well as biological reduction method using aqueous plant extract
(Altenanthera, ALT and Euphorbia, EUG). The allelopathic potential of synthesized silver
nanoparticles was screened for seed germination bioassay that indicates the seed germination
assay, root and shoot length root-shoot ratio for moongbean for different concentrations.

Keyword: AgNP, Altenanthera, Euphorbia, Seed germination

1. INTRODUCTION

Nanotechnology has a large scope of applications in various fields such as
biotechnology, agriculture, chemical medicine etc, because of their unique
physicochemical properties. The nanoparticles exert effect on plant growth and
development. Different chemical and physical processes are widely used for their
synthesis.[1-3] However, these methods are usually expensive and are affecting the
environment, so cost effective environmentally safe methods are required for synthesis
of nanoparticles. Many biological systems are used for green synthesis of nanoparticles.
The plant biomolecules reduce metal salt during Np synthesis.[4-5]

In the present work silver nanoparticles (AgNP) were synthesized by chemical and
biological reduction methods. The synthesized AgNP were screened for their impact on
seed germination assay on moongbean.[6]

2. EXPERIMENTAL

Chemical synthesis

Silver nitrate solution was prepared in conductivity water,which was then used for
reduction of silver ions. Sodium citrate solution was added drop by drop to silver nitrate
solution with constant stirring. This solution was then heated for 1 hr. A clear solution
turns golden yellow indicating formation of silver nanoparticles.

Biological synthesis

Dried plant powder was added to 20 ml conductivity water, boiled for 5 minutes.
Silver nitrate solution was prepared and to this plant extract was added drop wise with
constant stirring. Reddish brown color was observed indicating the formation of
nanoparticles.

Seed Germination Assay

Healthy moognbean seeds were used for seed germination assay. Chemically and
biologically synthesized AgNP’s were examined on moongbean. From the stock solution
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of synthesized AgNP’s solutions with various concentrations were prepared and used for
assay with water as control.The seeds of moognbeans were thoroughly washed with
conductivitywater. Sterilized petri-plates lined with germination papers were used. Root,
shoot length and percent seed germination was measured on 2" and 3™ day.

3. RESULTS AND DISCUSSION

Silver nanoparticles (AgNP) were chemically and biologically synthesized.
Synthesised AgNP’s were characterized by XRD,TEM and FESEM.UV-Vis
spectroscopy revealed the presence of silver nanoparticles.

The seed germination was examined on 3™ day. Root and shoot length was
measured. It was estimated that 50% seeds were germinated by the control while low
concentration ie. 2 ppm of all three solutions of chemically synthesized and
biosynthesized AgNPs on moognbean seeds resulted high Percentage of seed
germination than that of the control. All the results had beenestimated on 3™ day. Results
of the same are presented in figure 1 and 2 and Table 1. Results showed that AgNPs at
lower concentration acts as growth promoter, while at higher concentration they are toxic
to plants.

Table 1: Effect of biological and chemical synthesized AgNP on moognbean seed
germination assay.

Alternanthera Euphorbia chemical Synthesis
Control
2ppm | 4ppm | 8ppm | 2ppm | 4ppm | 8ppm | 2ppm | 4ppm | 8ppm
Root Length | 4.6 6.9 5.7 4.6 4.2 4.1 5.1 4.1 4.9 4
Shoot
9.1 10.4 | 8.4 6.4 8.5 9.1 109 | 8.1 8.3 7.8
Leanth
%
o 50 50 40 30 70 50 50 60 60 40
germination
70 -
60 1
50 T T T
40 A M Root Length
301 Shoot Leanth
20 - M Shoot Leant
10 - j_- g . l I 3 I n % germination

0 .
2ppm{4ppm|8ppm|2ppm|dppm|8ppm|2ppm|dppm|8ppm

Zontro|| Alternanthera | Euphorbia | chemical Syn |

Figure 1: Effect of biological and chemical synthesized AgNP on moongbean seed
germination assay.
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Figure 2: Seed germination with 1.chemical synthesized 2.Altenenthera 3.Euphorbia
synthesized AgNP’s.

4. CONCLUSIONS

A simple, fast and efficient method was adopted for synthesizing silver
nanoparticles in an eco-friendly manner.Chemically synthesized AgNPs were produced
using sodium citrate by chemical reduction of Ag(I) ions to Ag(0). Bio-reduction of
Ag(I) to Ag(0) was done using plant extract of individual plants Alternanthera tenella
and Euphorbia geniculata.Low concentration of bio-synthesized and chemically
synthesized AgNPs promoted seed germination than that of the control while high
concentration of AgNPs inhibit seed germination and might be toxic to seeds.

ACKNOWLEDGEMENTS:

Authors are thankful to the Principal, MES, Abasaheb Garware College and Head,
Department of Chemistry for providing infrastructural support.

REFERENCES

1. Kirti Wani, Amit Choudhar, Rajeev Chikate and Ruchika Kaul-Ghanekar, Synthesis and
characterization of gold naoparticles using Ficus religiosa extractCarbon — Sci. Tech. 5/1 (2013) 203 —
210
2. Goutam Brahmachari, Sajal Sarkar, Ranjan Ghosh, et al, Organic and Medicinal Chemistry
Letters, Vol. 4:18, 2014

3. Maribel G. Guzman, Jean Dille, Stephan Godet, International Journal of Chemical and
Biomolecular Engineering, Vol 2: 3, 2009

4. Amrut S. Lanje , Satish J. Sharma and Ramchandra B. Pode, Journal of Chemical and
Pharmaceutical Research, Vol. 2(3), 2010, p. 478-48

5. K.Mallikarjuna, G.Narasimha, G.R.Dillip, B.Praveen, Digest Journal of Nanomaterials and
Biostructures, Vol. 6, 2011, p. 181-186

6. N. A Ghayal, M.V Biware and K.N Dhumal, International Journal of Agriculture and Science,
Vol. 3(4), 2014, p. 141-148

[MES Abasaheb Garware College, Pune] Page 4



Student Research Journal of Arts and Science 2017-18

Chitosan and Pva Composite Films for Cr (Vi) Uptake from Aqueous
Solutions

Sanket Dixit, Parlee Parab, Preeti Kulkarni”
Postgraduate and Research Centre, Department of Chemistry, MES, Abasaheb Garware
College, Pune.

ABSTRACT-

The objective of this study is to evaluate the mechanical strength, Quality of the Chitosan-PVA
film and adsorption capability of Cr (VI). The ratio of Chitosan: PVA was varied and the films
were tested for extraction of Cr(VI) from aqueous solution It was found that 1.5g Chitosan
combined with 0.5g of PVA were showing better quality of C+P Film. This composite shows
better capability and good mechanical strength. Hence, concluded that specified film was
beneficial in extraction of Chromium metal.

1. INTRODUCTION

Chitosan is an essential polymer used in preparation of edible films. Chitosan
is derived from chitin by deacetylation in presence of NaOH. Pure chitosan films are
biodegradable, biocompatible, non toxic, adsorptive but they lack mechanical strength.

CHa0H CH2OH

H NH2 H NH» n

Poly vinyl alcohol is a synthetic polymer. It is prepared first by polymerizing
vinyl acetate and resulting poly vinyl acetate is converted to poly vinyl alcohol. PVA is
water soluble, white and odourless material.

*
% n

OH

2. EXPERIMENTAL

Reagents- All reagents were of analytical grade. Chitosan- (70%), 5% PVA soln (20
ml), 3% Acetic acid solution (100 ml), 1M NaOH (100 ml), Chromium (VI) solution
(1000 ppm), 0.1N H,SO4(100 ml), Di-Phenyl Carbazide (DPC), Acetone.

APPARATUS- UV-visible Spectrophotometer (LabIndia T-60), Hot-air oven, pH
meter, Micro meter screw gauge, Beakers, Petri plates, volumetric flasks, stirrer.

2.1. PREPARATION OF FILM

0.5g chitosan is kept constant and PVA amount is varied as -0.25g, 0.5g, 1.0g, 1.5g,
2.0g.

Procedure- Take 0.5g Chitosan and dissolved in 25ml 3% acetic acid. Take
appropriate quantity of PVA and dissolved in hot distilled water. Mix both solutions
and heat until a clear solution is obtained. Place petri plate in oven and pour solution.
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Keep oven temperature at 35-40°C for 4 to 5 hours. Remove film using 1M NaOH. Rinse
using distilled water, dry and cut into pieces.

2.2. Compositions of Chitosan-PVA films

0.5g PVA is kept constant and chitosan amount is varied as — 0.25g, 0.5g 1.0g, 1.5g,
2.0g.

Procedure- Take appropriate quantity of Chitosan and dissolved in 25ml 3% acetic
acid. Take 0.5g PVA and dissolved in hot distilled water. Mix both solutions and heat
until clear solution is obtained. Place petri plate in oven and pour solution. Keep oven
temperature at 35-40°C for 4 to 5 hours. Remove film using 1M NaOH. Rinse using
distilled water, dry and cut into pieces. Average thickness of films was measured using

micrometer screw gauge.

2.3 Adsorption of Cr (VI)

50 ppm solution of chromium was prepared using 1000ppm chromium solution. And
its pH was adjusted to 2. Pieces of above films were dipped in 20ml chromium pH 2

solutions.

And its

spectrophotometer.

absorbance

was

recorded at

542nm wusing UV-visible

Table 1 : Physical characteristics of Chitosan and Poly Vinyl Alcohol films

Sr. .\ Transparen Drying Temp.( Colour
No. Composition oy Time °C)
Off
IS 521',5\%? o Transparen | 4 35-40 white
. Faint
0.5gC + slight
z2 1os gPVA transparency 4h 35-40 brown
slight Off
3 0.5gC+1.0gPVA 4 h 35-40 white
transparency
slight Off
4 0.5gC+1.5gPVA 5h 45-50 white
transparency
o Off
5 0.5gC+2.0gPVA 5-6h 35-40 white
transparency
. Off
6 A 0.25gC+0.5gPV slight 4t 35.40 white
transparency
7 1.0gC+0.5gPVA no 4h 30-40 Brown
transparency
8 1.5¢C+0.5gPVA ho 5-6h 40-45 Brown
transparency
9 2.0¢C+0.5¢PVA ho 5-6h 45-50 Brown
transparency
[MES Abasaheb Garware College, Pune] Page 6
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3. RESULTS AND DISCUSION

Following parameters were listed for the prepared film:

1. Transperancy

2. Mechanical strength

3. Thickness

4. Cr(VI) adsorption capacity

A) The prepared films were checked for their transparency. Films with fixed
quantity of Chitosan showed good transparency as compared to films with varying
quantity of Chitosan. Transparency of a film is highly important as helps in visual
detection of chromium uptake. The temperature of oven was maintained at particular
value until film was completed dried. Care was taken that films obtained are paled
coloured rather than dark. Films with increasing concentration of Chitosan lacked
mechanical strength and were difficult to handle. While those with increasing
concentration of PVA were with good mechanical strength and also smooth anduniform
textured. When concentration of PVA is increased, films took more time and
temperature to dry as compared to Chitosan varying films.

B) 1000ppm Chromium solution was prepared using Potassium dichromate. 50ppm
solution was prepared. All dilutions were made using distilled water. The pH was
adjusted to 2.25ml of this solution was taken in each flask and pieces of were added,
absorbance was noted after 24 hours. Films with approximately same thickness were
used to carry out replicate analysis. While taking absorbance 0.1N H,SO4 DPC solution
was used. DPC solution was prepared using analytical grade acetone. As the time
proceeds, colour of chromium solution pales out. film. As the time proceed, efficiency
of the films also increases. Films with increasing concentration of Chitosan were thick
but it did not have any mechanical strength and started dissolving as the time passed and
hence readings were not possible after 72 hours. Films with 1.5g, 2.0g were quite thin
and easily breakable.

Composition Thickness Time (h) | Absorbance Efficiency (%)
0.5gC+0.25gPVA | 0.025-0.029 24 0.894 10.07
48 0.6 39.64
0.5gC+0.5gPVA 0.033-0.035 24 0.391 60.67
48 0.352 64.59
0.5gC+1.0gPVA 0.031-0.039 24 0.596 36.49
48 0.247 75.16
0.5gC+1.5gPVA 0.071-0.080 24 0.429 56.84
48 0.289 70.05
0.5gC+2gPVA 0.049-0.055 24 0.498 49.90
48 0.255 74.35
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0.25gC+0.5gPVA 0.024-0.029 24 0.676 32.00
48 0.537 45.98

1.0gC+0.5gPVA .054-0.059 24 0.195 80.39
48 0.34 65.8

1.5gC+0.5gPVA 0.071-0.079 24 0.117 88.23
48 0.235 76.36

2gC+0.5gPVA 0.105-0.110 24 0.196 80.29
48 0.325 67.31

4. CONCLUSIONS

After 96 hours of observation it was concluded that the film with composition of
0.5g C and 1.0g PVA had good strength, good quality and it neither broke nor dissolved
throughout the analysis. The efficiency of the film increased with proceeding time and
was maintained. And it was found that the film can be reused after thorough washing.

ACKNOWLEDGEMENTS

Authors sincerely thank the Principal, MES Abasaheb Garware College and The
Head, Department of Chemistry for constant encouragement and providing basic
infrastructural facilities.
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Modeling, Simulation and experimental studies of refractometric fiber
optic sensor

Megha Hande and Supriya Patil
'Department of Electronic Science, Abasaheb Garware College, Pune, Maharashtra, India

Abstract:

Refractometric fiber optic sensors have number of application in industry due advantages like
remote sensing ability, compact size, easy to fit etc. This paper describes the importance of
mathematical modeling of this sensor. Analytical approach and ray tracing approach models are
used. A refractometric sensor contains a pair of parallel fibers and a gap between the sensor
probe and reflector, wherein the liquid whose refractive index is to measured is filled. As per the
application requirement, range of refractive index over which it has to be operated varies. A key
parameter for making the sensor sensitive over the expected range is gap distance. Mathematical
modeling is useful tool to optimize the gap distance for a range. The model is developed and
analyzed rigorously considering adulteration of diesel by kerosene where refractive index varies
from 1.44 to 1.46. Simulation experiments are carried out to optimized the gap distance which is
found to be 6.8 mm using both models. Experiments are carried out where sensor probe is
fabricated and results are analyzed. It is observed that for suggested gap distance sensor output
varies almost linear over the entire range.

1. INTRODUCTION:

Fiber-based refractive index (RI) sensors have been widely used.They can be very
compact in size, need only a small sample volume,can be used in remote sensing, for
liquids or polymer compositesand can be adapted as chemical sensors.An optical fiber
reflectionsensor which was developed for measurement of therefractive index of liquid
solutions. The principles offiber optic displacement sensors were applied. In
thereflection sensor the input light is launched onto themirror through the incoming fiber
and part of thereflected light is detected by the outgoing fiber and thephotodiode[1].
Forthe multi-wavelength study a novel probe is developedwhich consists of outer ring of
illuminating fibers and centerread fiber. Various configurations of FOS based on
theprinciple of reflective intensity modulation are earliest tobecome commercial and
practical because of their effectivecost performance. Extrinsic FOS was developed by
Choudhari et.al[2] for the measurement of refractive index of liquids based onthe
reflective intensity modulation.

This paper gives detailed theoretical analysis of refractometric fiber optics sensors,
especially extrinsic type fiber optic sensors was presented. A mathematical model was
developed based on the reported analytical method and a novel ray tracing method[3]. It
consists of two parallel fibers, one transmitting and other receiving fiber, thus forming a
sensor probe with a reflector at a distance. The gap between the sensor probe and
reflector is filled with liquid whose refractive index is to be measured. The gap distance
is the key parameter which decides the detection ability of the sensor i.e. sensitivity.

Experimental trials are found to be useful in determining gap distance. But it is
necessary to get an idea of actual value of this distance before fabrication of sensor. This
is possible by defining the transfer function or mathematical model of the of the sensor.
Geometrical consideration of model using analytical technique helps in determination of
the distance. The ray tracing approach is also used for modeling and optimizing the gap
distance value. The results are verified experimentally for sensor probe detecting
adulteration of diesel by kerosene.

[MES Abasaheb Garware College, Pune] Page 9
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2. MATHEMATICAL MODELING AND SIMULATION

Geometry and operating principal of refractometric fiber optic sensor is as shown in
Figure 1.

Operating Principle

Figure 1: Basic Principle of Refractometric Fiber

As shown in the Figure 1 two parallel fibers having identical dimensions are placed
at a distance from the reflector i.e. mirror. A light is launched through transmitting fibers
which expands in a conical shape and enters into the liquid. An incident ray of light
entering into the liquid get reflected back from the reflector and bends more or less
depending upon the refractive index of the liquid. Reflected light is then collected by the
receiving fiber for further processing.

The cone of emission from this fiber depends on numerical aperture (NA) of the
fiber given by equation (1)

6 ,=in" NA (1)
nl

Where Oy is a cone of emission, NA is is the numerical aperture, nl is the refractive
index of the medium. For a fixed distance ‘z’ between the fiber end face and the
reflector, amount of light reflected from the reflector depends on the refractive index of
the medium between the fiber sensor probe and the reflector. The reflected light is
collected by the receiving fiber. The output of the receiving fiber varies in accordance
with the refractive index nl of the medium.

The region between the fiber end faces and the reflector is filled with liquid having
refractive indices nl and n2 where n1>n2. Using equation (1), Ona @< Ona @m2). With
medium having refractive index nl, emitted light energy density is more than that for the
medium having refractive index n2. Thus received light intensity after reflection is more
with medium having refractive index nl than for the medium having refractive index n2.
Hence received light intensity is directly proportional to the change in refractive index of
medium.
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As explained earlier, gap distance is the most important parameter in refractometric
type of fiber optic sensors. A mathematical model is to be developed considering two
methods or approaches viz geometrical approach and ray tracing approach.

3. MATHEMATICAL MODEL USING ANALYTICAL APPROACH:
The intensity of light emitted by the transmitting fiber is modeled as[4,5,6]

12 = 2P exp(c 2
o z) o z)
-(2)

Where I(r,z) is transmitted light intensity, Pg total power irradiated by the
transmitting fiber, w, radius of core of transmitting and receiving fibers,w(z) is beam
width and r is radius of cone of emission.

Put r=2wa then

2P, 8
10r,2) = ——oxp(- =)
0w z) o z)
-(3)
Power collected by receiving fiber is given as
2P 8
P(r,z) = % exp(- ~=)
O z) ® z)
~(4)
From the geometry of the sensor, cone of emission 6, is given by
9 = Siﬂil (JV—A\l —_—
’ \ nl)
-(5)

Where NA is numerical aperture of fiber and nl is the refractive index of liquid
filled in the gap.

® )=ztan@ =zsin‘1.(N—A\.

\ nl)
-—(6)

Substituting this in equation (4) we get,
2P, wa2

w,

P(z)=

exp( )

i () 2 (]Zf))z

(7

P(z) is function of the refractive index nl of the medium between the fiber end faces
and reflector. The sensitivity of sensor is evaluated by taking the differential of P(z)
w.r.t. nlat constant z.

Sensitivity Analysis

Sensitivity of sensor is calculated by taking derivative of the P(z) w.r.t. nl keeping Z
constant.
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1Pl) _ o 1)(NA — 6w’ + 2z (sin” (7))

5= dnl 12
" 2 (sin” (f))\/

®)
For S=0, the minimum value of Z can be calculated. This is the value of Z from
which we get the change in the received light intensity as a function of refractive index

nl.
;8w ©)
lim it NA
sin” (—-)
nl

Mathematical modeling using Ray tracing approach:

The beam of light emitted by the source is constituted by number of rays which are
incident on different angles on the reflector. One can say the light reflected from the
reflector is coming from the image of the source and fiber. Rays emitted by this image
can be traced and its point of intersection with the receiving fiber plane can be computed.
This is possible for any orientation of source and receiving fiber. This is called ray
tracing technique. The technique is useful as mathematical expression is modulated as
per the sensor geometry. The expression specifically includes the co-ordinates of the
transmitting and receiving fibers along with the point of intersections of individual rays
on the reflector.

Steps for developing mathematical model for calculating intensity of received light
using ray tracing method:

1. The co-ordinates of apparent point source of transmitting fiber S’(Xs, Zs) is given

by equations:

Xy= - fd))cos(a + —1 —)sin(ar — - 9)
t (gﬂ)
2
Zo= = Lysin(a = — % yeosta - (Z+ f,sin(ar )
s = ‘ T d ‘ (10)
2 tan(—4)
2
where ‘fg ¢ diameter of transmitting fiber as well as receiving fiber;

s’, lateral distance between transmitting and receiving fiber;
‘NA’, cone of emission of transmitting fiber;
‘al’ angle of inclination of transmitting fiber;
a’, radius of core of transmitting fiber ;
‘Z', distance of mirror from end faces of transmitting and receiving fiber
plane.

2. The co-ordinates of point of intersection of line drawn apparent source of image
of transmitting fiber to the plane of receiving fiber A (Xi, Zi) are given by the equations:

f cosQa _a sin(2¢
X, == i) ( 3 + — ( +
2 cosa + ana sn« tan ( cosa + ana sina
2(Z+ “,sna tana s(l-— ana (11)
1+ ana tan o I+ ana tana (12)
Z = 'tna — (,tana
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where ‘02’ angle of inclination of receiving fiber and
‘Z’ is distance between reflector and sensor probe.
Measure of asymmetry B is given by the equation:

b=o —x2 (13)

If al =02 then f=0 and al#02 then B is having some positive/negative value.
3. Effective distance Zeff between the image of transmitting fiber and receiving
plane is given by

Zy = \/(XS - X))+ Zg— 7))’ cosf

(14)

4. Let Xp and Yp be the X and Y co-ordinates of rays reflected rays from point
apparent source of the image of transmitting fiber. The co-ordinates of these rays are
given by the expressions as

v = Zeﬁ. (15)
" (- inOcospsin B+ :080cosf)
. . (
X, =,(sinfcosgcosf+ :0sfsin f) (16)
Y, =, sin0Osing (17)

Finally received intensity is calculated by considering only those rays whichenters
the receiving fiber after reflection. The amount of light reflected from the reflector
depends on the properties of reflector viz. reflectivity (R) and surface roughness (c). The
reflector with 100% reflectivity and negligible surface roughness are said to have
specular reflection of incident light from the surface and the reflector is called specular
reflector. There are other reflectors such as metals or non metals having different
reflectivities and surface surface roughness. The light reflected from such surface has
multiple reflections due to roughness and hence known to have diffused reflection. The
light intensity received by receiving fibers with diffused reflector is a function of
reflectivity and surface roughness of reflector..

Sensitivity Analysis:

In order to find the sensitivity of sensor using ray tracing approach, the sensor
responses are plotted as shown in Figure 3. For the refractometric fiber optic sensor, the
received intensity is the function of the refractive index, if it is operated on the non linear
region of retro-reflective fiber optic sensor as shown in the Figure 4.A remarkable
change in the received intensity is observed if this sensor is operated in non linear region
of the sensor curve for detection of refractive index of liquid. As the refractive index of
the liquid increases the light energy density is concentrated within the small cone of light
which increases the received light intensity. The rate of overlap of the reflected light
cone with the receiving fiber depends on emitted cone of transmitting fiber which in turn
depends on the refractive index of the medium. Larger is cone of emittance, light is
spread over the larger area and hence rate of change in the received light intensity is
more for smaller values of Z assuming that Z is greater than the peak position value on
the sensor curve.

Variation in the sensor response curve for the refractive index of liquid in the gap
from 1.0 to 1.5 is as shown in Figure 5. One can observe that as the refractive index
increases peak is shifted towards higher values of Z. This is obvious as effective NA 1is
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reduced which in turn makes the total overlap at higher values of Z. In refractometric
fiber optic sensors, gap distance is fixed so in order to get better sensitivity gap distance
has to be optimized. The developed model is thus analyzed for sensitivity by taking
differential of the equation(8) and optimized distance Zopt given by equation(9).

Figure 6 shows the graphical representation of variation in sensitivity for different
values of Z for n varying from 1.0 to 1.5. A non linear exponentially decreasing curve
depicts that the exponential term in the equation(8) is dominating for sensitivity.

Received intensity

Sensitivity

: e : e : : e : :
1 1.05 1.1 116 12 125 13 135 14 145 15
Refractive index

Figure 6 Sensitivity curves for Z =4.0 mm to 10.0 mm

Generally, in case of detection of refractive index for a particular application viz.
measuring purity or concentration etc, the refractive index variation is very small.
Considering the small span of variation, the variation in the sensitivity is very much
linear. Figure 7 shows sensor response for n=1.44 to 1.46 (pure diesel to pure kerosene)
and Figure 8 shows linear increase in the sensor output for the range of refractive index.
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From the values in the graph shown in Figure 8, one can consider this to be almost
constant over the entire range.

In order to optimize the distance for particular set of values one has to calculate the
sensitivity values at each distance and then maximum value of sensitivity is to be found.
The value of Z at which maximum sensitivity is obtained should be considered as
optimized distance Z opt.

Figure 9 shows the sensitivity values for different Z(4 to 10mm) values for n=1.44
to n=1.46. From the graph it is observed that Z=6.8 mm is the gap distance at which
maximum sensitivity is obtained. Thus for linear detection of variation in refractive
index from 1.44 to 1.46 a gap distance of 6.8 mm is optimized.
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[ [—
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0.01
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_0'02 r r r r
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Figure 9 Getting optimized Z value for maximum sensitivity
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4. SIMULATION:

Developed mathematical models are simulated for parallel fiber geometry having
following parameters:

Type of fiber: Multimode and plastic

Core radii in mm: 0.488

Cladding thickness in mm: 0.612

Numerical Aperture: 0.47

For analysis, refractive index variation for pure diesel to pure kerosene is considered
from 1.44 to 1.46.

Simulation experiments are repeated for mathematical model using geometrical
approach and ray tracing approach and results are analyzed for value of optimized
distance.

Optimization of gap distance using ray tracing method is as shown in Figure 11.

Optimization of parameters for the Fiber Optic Chemical Sensor(Parallel single pair geometry)

Optimized Distance Analysis

=
=)
=

j j — Fiber sensor Parameters
0.05F R Core radius | (. 488 mm
Cladding
= 0.04f ] i Thickness | 0.612 THTE
= -]
@ ] NA A7
5 0.03 u Source
u intensity 1.0 Lux
0.02 =
|
0ol . ‘ . ‘ .
4 6 T 8 9 10 L. .
TEsTer T Em Refractive index of medium——
n1 1.44
Optimized Distance in mm 6.8
n2 1.46
Step Size 0.001
Distance Sensitivity
1 4 0.0122 ~
2 4.4000 0.0127 Distance in mm
3 45000  0.0178 i 1
4 4.6000 0.0225
5 47000 0.0268 e 10
6 4.8000 0.0307 Step Size 01 Close
7 4.9000 0.0342
] 5 0.0374
9 5.1000 0.0403 v

Figure 10 Optimization of gap distance using ray tracing model

As observed from Figure 9 and Figure 10,the value of optimized distance obtained
using geometrical approach and ray tracing approach is found to be same i.e. exactly
6.8mm.

5. EXPERIMENTAL SETUP:

Experiments are set to verify the simulated models for measuring the adulteration of
diesel by kerosene. Figure 11 shows block diagram of instrument along with sensor
probe[7-13]. It consists of light source and its driving circuit, photo- detector and its
driving circuit, sensor probe and chemical cell. The experiment was carried out for fixed

[MES Abasaheb Garware College, Pune] Page 16



Student Research Journal of Arts and Science 2017-18

optimized distance between probeand reflector as 6.8 mm. The sensor probe consists of
two multimode plastic fibers each of diameter 488 micrometer. Photo detector is a
phototransistor and its driving circuit which consists of buffer. Differential amplifier is
used to amplify difference between detector output and the reference voltage. This
reference voltage is meant for zero-adjust of instrument for pure water. Non-inverting
amplifier is used to further amplify the difference with adjustable gain (span adjustment).

Detector
LED with » Differential
driving » amplifier
v circiit
LED ¥
. Zero Non-Inverting LCD
Driver ) o >
adjust amplifier
Display
v
Gain
Reflector adjust

Figure 11. Block diagram of instrument

The experiment was carried out for 0% adulteration (pure diesel) up to 100%
adulteration in pure diesel in interval 10% adulteration level. Sensor probe is dipped into
sample of fuel under test. The amount of reflected light received by receiving fiber
depends on the refractive index of the fuel and distance between sensor probe and
reflector. Keeping the distance constant, we get output proportional to refractive index of
fuel depending upon its adulteration level by kerosene. The experimental measurements
were carried out with variation in adulteration level of diesel by kerosene. Different
quantities of kerosene such as 0%(10ml pure diesel), 10%(9ml diesel+1ml
kerosene),20%(8 ml diesel + 2 ml kerosene) up to 100%(pure kerosene) are added in
diesel to create different adulteration levels. The ZERO adjust potentiometer is adjusted
for pure diesel thus making the output voltage zero, indicating 0% adulteration. The span
adjustment is done for 100% adulteration i.e only kerosene. Purpose of using micro-
controller is to collect and store the data from different fuel pumping stations and
compare them with the standard values. Analytical methods are very tedious and may
take hours to conduct different tests in the laboratories for detecting adulteration levels
and also these methods are not in-situ. Hence such adulteration detector is not only
useful for keeping health of the society but also useful for technical persons which are
interested in data analysis.
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Figure 12 Experimental Results

Repeatability of the sensor is the ability of the sensor to maintain the output for
repetitive situations. Fiber optic sensor for adulteration level detection is subjected to
repeatability test by recording the 60 readings in the experiments for a particular
adulteration level. Figurel2 shows mean output voltage variation with increasing
adulteration of diesel by kerosene. Though the observations are performed for 0-100%
range of kerosene the adulteration of diesel will have significance on lower
(approximately upto 30%) kerosene concentration side. It is observed that the output
voltage of the probe almost shows linear variation in this range.

6. CONCLUSION:

Extrinsic refractometric fiber optic sensor is modeled mathematically using
geometrical Gaussian approach and ray tracing approach. The models are analyzed for
designing the key parameter of these type sensor i.e. gap distance. The differentiation of
mathematical model with reference to refractive index is carried out in order to get
optimized gap distance. Considering a variation in the refractive index gap lengths are
optimized using the linear variation in the received light intensity. It is observed that for
refractive index variation of 1.44 to 1.46 the gap length is optimized to 6.8 mm. The
results are matching for both models. The simulation results are validated by performing
experiments using the adulteration of diesel by kerosene for pure diesel to pure kerosene
in steps of 10% adulteration. Remarkable variation in the sensor output is observed along
with consistant output for optimized distance designed by simulation models.
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On line defect detection of aluminum coating using fiber optic
sensor
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Abstract:

Aluminum Metallization using sprayed coating for exhaust MS pipes of tractors is a standard
practice for avoiding rusting. Patches of thin metal coats are prone to rusting and are thus
considered defects in the surface coating. This paper reports a novel configuration of fiber optic
sensor for on line checking the aluminum metallization uniformity and hence defect
detection.Optimally chosen high bright 440nm BLUE LED launches light into a transmitting
fiber inclined at angle 60° to the surface under inspection placed adequately. Reflected light is
transported by a receiving fiber to a blue enhanced photo detector. Metallization thickness on the
coated surface results in visually observable variation in the gray shades. The Coated pipe is
spirally inspected by a combination of linear and rotary motion. The sensor output is signal
conditioned and monitored using RISHUBH DAS. Experimental results show good repeatability
in the defect detection and coating non-uniformity measurement.

Keywords: Fiber optic sensors, on line defect detection, aluminum coating, corrosion resistance,

color detection

1. INTRODUCTION

Untreated aluminum has very good corrosion resistance in most environments. This
is primarily because aluminum spontaneously forms a thin but effective oxide layer that
prevents further oxidation.Aluminum oxide is impermeable and, unlike the oxide layers
on many other metals, it adheres strongly to the parent metal. If damaged mechanically,
aluminum’s oxide layer repairs itself immediately. This oxide layer is one of the main
reasons for aluminum’s good corrosion properties. A semi-empirical approach using the
root-mean-square roughness, oy, and correlation length of surface heights, L., showed
that gloss of coated samples is proportional to (L./ 6,°)". The exponent ‘n’ was found to
depend on the angle of illumination [1]. Thus Aluminum coating on the surface shows
significant change in the surface characteristics such as surface roughness, color etc.
Number of techniques is used for coating the surface of material such as exhaust pipes of
vehicles to avoid the corrosion. Spray coating with aluminum is most commonly used
technique. This technique has the disadvantage of uneven coating thickness on the pipe.
This causes the corrosion of the pipe over the period of time. To avoid this it is necessary
to detect the uniformity of the coating thickness over the pipe before actual installation
on the vehicle. With the development of modern industry, measuring and testing
techniques is improved continuously. With thatadvanced measuring technologies welling
up continuously, to ensure that the surface to be measured is undamaged,measuring
equipments must avoid contact with the object detect during test process in the area of
surface elaboratemeasurement[2]. And then the appearance of laser makes testing
methods more flexible and convenient. Realization ofcontactless measurement of object
by optical technique is an important part of modern measuring techniques. Bycontactless
measurement, measuring speed can be improved greatly. It also has many other
advantages, such as highaccuracy of measurement, little ambient electromagnetic
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interference, broad operation scope, favorable to expandmeasurement range and avoid
collisions during measurement[3,4]. Surface coating uniformity is very important
indexthat cannot be ignored in modern surface manufacturing.

In the paper,retro reflective fiber optic sensor is proposed for on line uniformity
detection of the aluminum coating on the exhaust pipes of the vehicle. The uniformity of
the coating is inspected as the variation in the gray shades of the surface. It is modeled
mathematically on the basis of the diffused reflection phenomenon due to surface.
Selection of LED for the gray shade detection, sensing distance (Z) and current through
the LED are optimized by performing experimentation. The sensor is fabricated and
tested on the surfaces with different aluminum coating thickness using the data
acquisition system. The Coated pipe is spirally inspected by a combination of linear and
rotary motion. The sensor output is signal conditioned and monitored using NI DAS.
Experimental results show good repeatability in the defect detection and coating non-
uniformity measurement.

2. MODELING RELATIONSHIP BETWEEN THE INTENSITY OF
REFLECTED LIGHT AND COATING UNIFORMITY

When a beam illuminates the object surface to be detected, according to the law of
reflection, the scotch light relates tothe incident angle and surface reflectivity. If the
object to be detected is opaque and its surface is coarse, then thereflection at the surface
can be taken as diffuse reflection. If the surface of the object to be detected is an ideal
mirrorplate, then the reflection occurs at the surface is ideal diffuse reflection which
obeys to the law of reflection, and theincident angle equals to the reflected angle[5]. The
intensity of reflected light can be expressed as

1(0)=KIocos0 1 (1)

Where, 7 (0 ) is the intensity at a point that the inclination of reflected light and the
normal is 0 , and K;is diffusedreflectance, Ipis intensity of incident light.In fact the
surface of object to be detected is not mirror plate, so at the surface both diffuse
reflection and normalreflection occur at the same time. The intensity of reflected light
can be expressed as[6]

I()=Kalo(cosp)" (2)

Where, 7 (¢ ) is the intensity at a point that the inclination of reflected light and the
normal is @ , K5is diffusedreflectance, n is the rough coefficient of the object surface, and
the smoother the surface, the bigger the value of n .Reflection models in two different
cases are showed in figure 1 and figure 2 respectively.

normal

incident light

reflection

light

surface to be

measured

i A

Figure 1:model of ideal diffuse reflection
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normal
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incident light

surface to be

measured

Figure 2:model of nonideal diffuse reflection

Uniformity is a physical quantity to reflect the object smoothness. It is similar to the
roughness of the metal surface, butonly that the textures of the materials are different.
Relatively, light absorption of a sorter material is bigger than that of astiffer one[7].
Uniformity is depended on the diameter of the particles of the surface material, which
behaves as thevariance of the coating thickness at the same surface. When a beam
illuminates the surface of object to be measured as a

certain angle, most of the beam will be reflected and scattered. The smoother the
surface, that is to say, the smaller coating particles, the larger the reflection proportion.
When the diameter of the coating particle is lager thanA , thewavelength of incident
beam, scattered light plays a predominant role, and the scattered intensity is a
Gaussiandistribution as a variable of space angle. Also correspondingly the distribution
of beam incident angle has a relation withthe smoothness of the surface[8]. In practical
measurement, because of the randomicity of the surface to be measured, thescattered
light is random too. The spatial distribution of scattering light field will be varied with
the difference of theincident angle, and consequently the received power changed.

Scattering light field reflects the uniformity of the surface coating, which can be
represented by an eigenvalueP [9-10].The relation among B , reflecting light field and
scattering light field is

— 3)

Where E;,;..r1s the received energy at the center of the reflected light spot, and E,.,is
the received energy at theband of scattered. According to the scattering statistical theory,
the coating uniformity y can be expressed as

— 4)

Where M is a proportionality coefficient determined by the relative position of the
surface to be measured, light sourceand received plane as well as the wavelength of the
light source adopted, onis the root mean square deviation ofsurface height.

Einner = KIoq%, Eouter =KoY%, ¥> + q° = 1, such that

— = )
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Seen from the analyses above, B is not affected by the intensity of incident light,
Ipand coating reflectivity K , butrelates toy , ¢ andM . That is to say, B is relates to the
surface uniformity and geometric shape only[11].

For opaque materials most of the incident light is reflected. Color is seen in the
diffused reflection and gloss is seen in the specular reflection. The reflection at the
specular angle is generally the greatest amount of light reflected at the single angle.
However, the specular reflection only represents less than 4% of the total reflected light.
The remaining reflection of the light is in the diffused reflection.

When one looks at the surface having same color but different surface
characteristics, apparent color seen is different for each. Glossy surfaces appear darker
compared to matte finished or textured surfaces. The increase in the surface roughness
dilutes the pigment of the color and hence it appears lighter and less saturated. This is
because of increase diffused reflection due to more scattering of the light. Figure 3
shows the light distribution from different types of surfaces

Texutred Surface Semi glossy High glossy

Figure 3 Reflection from different type of surfaces

There are two types of geometries which can be used to detect the color variation
namely 60°/0° or 0°/60°. This refers to the orientation of the source with reference to the

detector. The 60°/0° geometry is chosen for the sensor prototype as shown in the Figure
4.

(a) 60°/0° Geometry (b) 0°/60° Geometry

Figure 4 Geometry of the sensor for detection of the gray shades

3. EXPERIMENTAL SETUP

Optimally chosen high bright 440nm BLUE LED launches light into a transmitting
fiber inclined at angle 60" to the surface under inspection placed adequately as shown in
the Figure 5. The current through the LED is optimized to 100mA for getting good
sensitivity. Reflected light is transported by a receiving fiber to a blue enhanced photo
detector UDT 10. The distance between the fiber end faces and the surface under the
inspection is optimized to 3.5 cm. The aluminum coated surfaces with different
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thickness are inspected by the developed sensor probe. The sensor output is signal
conditioned and monitored using RISHUBH DAS as shown in the Figure 6. The sensor
probe if fabricated with optimized specifications in Bakelite material. The lower
cylindrical section of 3.6 cm is added to make the sensor immune to stray light.

‘\“l” yr

Figure 5 Experimental Setup

Figure 7 Defect detection using Data acquisition system for the sensor (a) Photograph on
line monitoring of the defect using the DAS and sensor probe(b) pipe with non uniform
coating (c) Defect monitoring using NI and LABVIEW
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Field Test

The developed sensor probe with optimized parameters is then used to detect the
uniformity defect on the rotating aluminum metalized pipe. The sensor probe is scanning
the rotating pipe laterally as shown in the Figure 7(a). The sensor output is monitored
using the NI card for defect inspection as shown in Figure 7(b) and 7(c¢).

4.RESULTS AND DISCUSSION

Before doing actual on line testing, laboratory tests are performed in order to
optimize parameters associated with the sensor such as

e Wavelength used for the detection

e Sensing distance(Z)

e Current flowing through the LED

Selection of the wavelength:

RED, GREEN and BLUE LEDs are used to optimize the wavelength of the light in
order to detect coating uniformity defects in terms of variation in the gray shades of the
coated surface. Figure 8 shows the photographs of four different samples used for the
experimentation.

Sample 1 (y=tl)Sample 2(y=t2)
Sample 3(y=1t3) Sample 4 (y=1t4)

Figure 8 Photographs of the samples of the surfaces having different aluminum coating
thickness y( t1<t2<t3<t4)

These samples are coated with aluminum using the spray metallization technique for
different time intervals which results into different gray shades of the surfaces. Here
Sample 1 is surface without aluminum coating with i.e. y=t1 only M. S. surface. Sample
2 is surface with low aluminum metallization/coating (y= t2) as it is processed for less
time. Sample 3 is surface with medium aluminum metallization (y= t3) and Sample 4 is
surface with high degree of aluminum metallization (y= t4). Experiments are carried out
with only RED, only GREEN and only BLUE LED as well as their combination for
fixed distance Z =3.5 cm between the sensor probe and the surface. The results are as
shown in the Figure 9.1t is observed from the graph shown in the Figure 9 that the sensor
output shows significant variation of 200mV for successive change in the type of the
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sample surface from type 1 to type 4 for BLUE LED. Hence one can conclude that the
BLUE LED is to be chosen for detection of variation in the aluminum coating on the
surface.As the white color is the merge of the entire visible spectrum of colors, it was
found that the lesswhite light reflection a surface produces, the less blue color
wavelength is present on themeasured spectrum of the reflected light of such surface
[12]. Then it was necessary tofind light sources and sensors that have its working range
on blue colour wavelength.
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Optimization of the distance ‘Z’:

As explained earlier the fiber optic displacement sensor has three significant regions
such as blind region, linear region and non linear region[13]. Sensitivity of the sensor
depends on the region over which it is operated. In order to get maximum sensitivity of
the sensor, it must be operated over the linear region. The sensor fabricated for the
detection of coating defect is a extrinsic type fiber optic displacement sensor having
fixed distance ‘Z’ between the sensor probe and the surface under test. This surface acts
as a reflector. Thus it is necessary to optimize the ‘Z’ for getting better performance of
the sensor. The optimization is done by performing number of experiments for different
values of fixed ‘Z’ considering BLUE LED as a source. Figure 10 shows the results of
the experiments performed.Thus from the graphs one can conclude that the Z =35mm is
most suitable distance for getting better sensitivity of the sensor.
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Optimization of current through LED:

The current through the BLUE LED is varied from 10mA to 40mA in order to find
out maximum response of the sensor for the optimized distance of Z=35mm.
Experimentation is carried out in order to get better sensor performance. Figure 11 shows
the variation in the sensor output for different values of current flowing through the
LED.

Figure 11 shows significant variation in the sensor output for the [=40mA. For
smaller values of current through LED, no significant variation in the sensor output is
observed because the intensity of the light incident on the surface is less. This causes less
sensitivity of the sensor for variations in the coating on the surface. As current through
this increases the intensity of light emitted by the LED increases which in turn increase
the sensitivity of the sensor.

4
3s I=20mA

3 I=30mA
2.5 I=40mA

Sensor output in Volts

2
15
1 r
0.5
1 2 3 4

Sample surface
Figure 11 Optimization of current
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Figure 12 Sensor output using optimized parameters

The maximum value of the current flowing through the LED is limited by the
maximum current rating mentioned in the datasheet. One has to operate the LED in the
middle range of the current rating to improve the life of the LED. In this way by carrying
out the experiments wavelength of the light(BLUE LED), ‘d’=35mm and the source
current =40mA is optimized for maximum sensitivity of the sensor. The sensor acts as a
metallization detector which is useful in detecting the coating defects on the surface.The
figure 12 shows the data acquired by DAS RISHUBH showing defects in coating on the
surface.
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5. CONCLUSION:

The sensor is developed for detecting the uniformity defects on the aluminum coated
exhaust pipes of vehicles. The sensor parameters are optimized by performing
experimentation with the specially coated surfaces having different coating thickness.
The sensor data is monitored using the data acquisition system in laboratory. The field
test is carried out by laterally scanning the rotating pipe and monitoring the sensor output
on the LABVIEW platform. Experimental results show good repeatability in the defect

detection and coating non-uniformity measurement.
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Abstract

Fiber optic displacement sensors are widely used in industry. These sensors however, have a
limited linear operating range. A typical sensor constructed with 1 mm core diameter fibers has
linear operating range of about 2-3 mm. Moreover, output of these sensors depends on the
source intensity, reflector properties and fiber losses. Self referenced configurations of fiber
optic displacement sensors are generally used to make the sensor immune to variation in source
intensity or reflectivity of reflector etc. This paper reports a new fiber optic displacement sensor
configuration which is similar to the self referencing arrangement and has wider operating
range.

During the experimentation with different arrangements of this type of sensor configuration, it is
observed that different asymmetries have effect on the sensor performance parameters Viz.
sensitivity and linear operating range. Simulations are also carried out for these different
configurations using the reported mathematical model. It is revealed from the theoretical
analysis that a combination of asymmetries viz. different core radii of two receiving fibers and
unequal horizontal offset leads to improvement in the sensor performance while maintaining the
immunity advantage. A sensor probe is fabricated having transmitting fibers with 0.488 mm
radius and two receiving fibers with 0.488mm and 0.7 5mm radius placed at distance of Omm and
Smm respectively from the transmitting fiber is fabricated with movable mirror at a distance. The
whole assembly is enclosed to get rid of stray light. Experiments are carried out using the
developed sensor probe and proper signal conditioning circuit. Linearity of the Fiber optic
displacement sensor is experimentally confirmed over the distance of 20mm. Thus it is said to
have large stroke of 20mm and can act as a substitute for commercial transducer like LVDT.

Keywords: self referenced fiber configuration, large stroke measurement, fiber optic
sensor

1. INTRODUCTION:

The fiber optic sensors (FOSs), with the characteristics of immunity to
electromagnetic interference, noncontact sensing method and easy integration, have
attracted the attention of many researchers over the past decades.Fiber-optic
displacement sensors will play an increasingly larger role in a broad range of industrial,
military, and medical applications.The accuracy of the fiber-optic displacement sensor
based on single-mode fiber as a sensing probe is very high, but its detection range is
limited to a few millimeters due to large divergence angle of the output beam.Several
studies measuring the linear displacements have been done, particularly those based on
optical sensors. Perhaps, the most known methods are the interferometer methods, such
as Michelson, which is in wide use. This kind of interferometer reaches nanometer
resolution and a long-range measurement, but after interpolation. The SIOS Me_technik
GmbH Company developed an interferometer based on Michelson technique, which has
a resolution of 0.Inm and a 5m range. By using the Fabry—Perot interferometer a
resolution of 50pmrms can be reached but for a small measurement range. In the study],
the speckle interferometer technique is used and 1 nmof resolution on a 100pmrange is
obtained. For two-d imension measurement, a second interferometer is necessary, which
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makes the device bigger. In an interferometer based on the optical configuration and
heterodyne interferometry was developed, a resolution about 0.5nm within 250um
displacement can be achieved.The optical encoder allows also the measurement of the
linear displacements. For example, the Olympus society [8,9] developed amicro-encoder
with a VCSEL laser. This sensor has a resolution of 100nm after interpolation. By using
a double-head reading, a resolution of 2 nm is reached [10]. The study shown in [11]
describes a double pass surface encoder, composed of a 2D sinusoidal grid and an optical
sensor, a resolution higher than 5 nm was achieved. Another study used CMOS
technology to develop an encoder that has a resolution of 125nm without interpolation
[12]. The use of this measurement technique requires another device for the second
measurement axis and in the majority of the cases the interpolation is necessary to reach
a nanometer resolution. A direct measurement method in two-dimension based on
inductive encoder was developed in [13] and a resolution of 10_m was obtained. Other
techniques are used for the measurement of linear displacements. In the study [14], three
VCSEL lasers and three photodiodes are used to measure the displacements of a mirror
in two dimensions. Resolutions of 20nm and 40nm on 0.4mm and 1.8mm range are
reached, respectively. Team [15] developed a micro-optical probe sensor (MOPS), which
includes diode laser source, optical probe generation system and photo-detector. This
sensor achieved a resolution measured of 0.4 m and the accuracy of 0.8 m. Two-
dimensional capacitive sensor was developed in [16], the principle used the capacitance
of parallel plate electrodes which depends on their mutual area of overlap, a resolution of
approximately 1.2 m has been achieved and is limited by the electronics used. Fiber
optic sensors are also used, 0.5nm resolution on a 30 _m range is measured [17] by the
use of one emission and one reception fiber, but the measurement is realized only in one
dimension. Study [18] used microfabrication techniques to reduce the size of the optical
sensor. The performances are given as follows: resolution of 9 nm and 100nm for a range
of 10_m and 80_m, respectively. Team [19] proposes a fiber optic sensor that consists of
one emission fiber with amicro-lens and eight reception fibers. Experiments in two
dimensions were realized and the result gives an accuracy of 15 m for Imm range.
Another study [20] has used a fiber optic sensor based on intensity modulation technique
to measure small distances. A very good linearity was shown over a range of 0.05—
0.35mm with sensitivity of 168.8mV/mm and over a range of 1.05-2.20mm with
sensitivity of 29.8mV/mm. As a summary, some of the sensors use interpolation to reach
good limit of resolution, others have too big size when two dimensional measurements is
needed and most of the sensors have small measurement range when nanometer limit of
resolution is required.The fiber optic sensor which measures displacements in one
dimension on a long-range is described in [21]. It is based on two fiber optic probes and
a reflecting light silicon grating, used together the long-range linear measurements are
obtained. The fiber collimator is one of the important passive devices, which has been
widely used to improve the coupling efficiency in the field of optical communication,
such as the optical switch, attenuators, isolators and the multiplexer/demultiplexer, etc.
Compared with the normal single-mode fiber, the divergence angle of the collimatoris
much smaller, which makes it applicable to longdistance measurement such as the liquid
level measurement.Some previous researches focused on a graded index-lens collimator
to measure the displacement but in a small-distance range.7, 8A simple long-distance
fiber collimator-based displacement sensor. The fiber bundle configurations are also used
to improve the linear operating range. Hemispherical configuration of fiber optic sensor
found to be optimized configuration for getting the linear operating range of the order of
10 mm. But it requires specific arrangement of fibers and output of the sensor is affected
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by improper coupling, stray light effects etc. Another configuration of fiber bundle with
asymmetric core radii for transmitting and receiving fibers are also useful in improving
the linear operating range of the order of 0.8 mm.

This paper proposes a novel configuration of fiber optic sensor for measuring the
larger stroke of distance. It uses arrangement of three fibers, one transmitting fiber and
two receiving fibers having asymmetric dimensions and placements. The output of the
sensor is taken as the ratio of the outputs of the two receiving fibers. This technique is
similar to self referencing configurations generally used for making the fiber optic sensor
immune to variations in source intensity and reflectivity of the reflector. The next section
describes the mathematical modeling of this fiber optic sensor. The succeeding sections
describe basic principle, development of sensor prototype, actual experimental setup and
results and discussion.

2. MATHEMATICAL MODELING OF THE FIBER OPTIC SENSOR

A theoretical model of the sensor can be established by first considering the two
fiber model, with one transmitting fiber and one receiving fiber. The intensity of the
light emitted by from the transmitting fiber is described with a Gaussian distribution, as
shown in equation (1). The light intensity decays exponentially as it moves radially away
from the centre of the light circle.

27t
w(2)

2P,
I(r,z) = E_exp(— )

7 (2)

--(1)
Where r is the radial co-ordinate,z is the longitudinal co-ordinate from the light
origin, w(z) is the beam radius which is also a function of z and

w(z) = w», f1+ i)2
Zg

~-(2)

The waist radius wy and Rayleigh range zgr are the important parameters in the
Gaussian beam function.

The light power collected by the receiving fiber can be evaluated by using the
integral as shown in equation(3)

P(z) = [I(r,z)dSr

-(3)

However, the exact integration is tedious and impossible. Therefore, assumptions

and approximations were used to solve the integration. For points situated in the far-
field, z>>zR the following relations with the divergence angle can be obtained.

wz) w A

) B z z T

I

-(4)

Figure 1 shows the geometry of fiber optic sensor consisting of three optical fibers,
one transmitting and two receiving fibers. The configuraiton is specifically used to make
the sensor immune to variations in source light intensity and reflectivity of reflector due
to aging. The sensor output is self referenced by taking the ratio of the outputs of
receiving fiber 2 and receiving fiber 1. The transmitting fiber and receiving fiber 1 has
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same core radii w,1 . Receiving fiber 1 is placed at a distance S1 from transmitting fiber.
Receiving fiber 2 has core radii w,2 (w,2>w,1) compared to receiving fiber 1 and is
placed at a distance S2 (S2>S1) from the transmitting fiber.

fﬁ

:ﬁ-—
/7
/
/
/7

Receiving fiber 1

|

Reflector

Transmitting fiber |

Receiving fiber 2

Figure 2 shows cross sectional view of the sensor geometry for fixed distance
between the fiber end faces and reflector. It shows how the receiving fiber 1 and
receiving fiber 2 has overlap with the reflected cone of light.

Reflected cone of light

Receiving fiber 1 ~ Transmitting fiber Receiving fiber 2

Figure 2 Cross sectional view of the fiber sensor geometry

Let radii of transmitting fiber, receiving fiber 1 and receiving fiber 2 be wal and

wa2. From the equation(3) power collected by receiving fiber 1(R1) is given by
V., 2

P, - r
P, (r,z)= —t—ex x ral’
Rl( ) T )2 (Z) p( W2 (Z))
-(5)
From the figure, substitue =2wal+s1 in the equation(5)
WP.wial - (Qwal+ 1)°
P, (r,z)= —£ X
Rl( ) W2 (Z) p( Wz (Z) ) B -
-(6)

Similarly for receiving fiber 2(R2)
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2P.wa2
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Py, (r,z) = Wz(z)
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The self referenced output of the sensor is considered as the ratio of the outputs of
receiving fiber 2 to receiving fiber 1 as given by

DRZ = ),( @\,

) exp(— ‘wa2+ 2)° + wal+ 1)’

w?(z2)

PTOTAL -

P, \ wal

)
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Sensor structure
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Figure 3 Large stroke fiber optic displacement sensor structure

Figure 3 shows the actual structure of the sensor with large stroke of measurement.
The sensor consists of one transmitting fiber with fiber diameter as Imm and two
receiving fibers with diameters of Imm and 1.5 mm placed at distance of Imm and 7mm
from the transmitting fiber respectively. A mirror is attached to the long spindle which
moves the reflector in linear fashion over the distance of 100mm. It is fabricated in
backelite and enclosed in the pipe structure to avoid the effects of stray light on the
sensor output. Light is launched into the transmitting fiber using the RED LED. Two
photo detectors L.14G3 are used to detect the light reflected from the mirror coupled to
the receiving fibers.

3. EXPERIMENTAL SETUP

Figure 4 shows experimental setup for testing the larger stroke fiber optic
displacement sensor. Experiment is carried out by varying the distance from Omm to 100
mm and sensor output is recorded as the ratio of the receiving fiber outputs R2/R1.
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Abstract

This study is regarding the most famous and biggest ocean disaster RMS Titanic. In this paper
,we studied various factors related to individual passenger on Titanic such as passenger class,
gender, fare, age and surviving result. Hence we obtained rescuing pattern of passengers as well
as chance of survival of passenger etc.

Keywords :Logistic regression, AIC, BIC, Odds ratio, R software.

1. INTRODUCTION

RMS Titanic was a British passenger liner that sank in the North Atlantic
Ocean in the early morning hours of 15 April 1912, after it collided with an iceberg
during its maiden voyage from Southampton to New York City. There were an estimated
2,224 passengers and crew aboard the ship, and more than 1,500 died, making it one of
the deadliest commercial peacetime maritime disasters in modern history. The RMS
Titanic was the largest ship afloat at the time it entered service and was the second of
three Olympic-class ocean liners operated by the White Star Line. The Titanic was built
by the Harland and Wolff shipyard in Belfast. Thomas Andrews, her architect, died in
the disaster.

Titanic was under the command of Edward Smith, who also went down with
the ship. The ocean liner carried some of the wealthiest people in the world, as well as
hundreds of emigrants from Great Britain and Ireland, Scandinavia and elsewhere
throughout Europe who were seeking a new life in the United States. The first-class
accommodation was designed to be the pinnacle of comfort and luxury, with an on-board
gymnasium, swimming pool, libraries, high-class restaurants and opulent cabins. Titanic
only carried enough lifeboats for 1,178 people—slightly more than half of the number on
board, and one third of her total capacity. The ship carried a total of 16 lifeboat davits
which could lower three lifeboats each, for a total of 48 boats. However, Titanic carried
only a total of 20 lifeboats, four of which were collapsible and proved to be hard to
launch during the sinking.

The disaster was met with worldwide shock and outrage at the huge loss of life
and the regulatory and operational failures that had led to it. Public inquiries in Britain
and the United States led to major improvements in maritime safety. One of their most
important legacies was the establishment in 1914 of the International Convention for the
Safety of Life at Sea (SOLAS), which still governs maritime safety today. Additionally,
several new wireless regulations were passed around the world in an effort to learn from
the many missteps in wireless communications—which could have saved many more
passengers[1].

Logistic regression- logistic regression is a statistical tool of establishing a relation
between regressor and binary response.

AIC (Akaike Information Criteria) and BIC (Bayesian Information criteria) are
measures of relative quality of statistical models for a given set of data. Smaller value of
AIC and BIC is preferred.™”

Odds ratio- It is a measure of association between regressors and response[2].
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Sr.N Models Deviance AIC BIC Value
0.. (Null-Residual) Value

1 S 313 1101 1111.36
2 P 107 1307 1317.055
3 F 73 1341 1351.176
4 A 3 1411 1420.417
5 S+A 313 1103 1117.58
6 A+F 86 1330 1345.15
7 A+P 156 1260 1274.854
8 P+F 115 1301 1316.077
9 P+S 399 1017 1032.185
10 S+F 347 1069 1083.806
11 S+F+P 399 1019 1038.597
12 F+S+A 351 1067 1086.376
13 P+F+A 162 1256 1276.279
14 S+P+A 429.6 988.4 1008.22
15 S+P+F+A 429.7 990.3 1050.035

R Software- Is computer software used for statistical analysis.

2. METHODOLOGY

The data we used for this study is with factors of individual passengers such as
passenger class , gender, fare, age and surviving result. We use multi variable logistic
regression with binary response surviving result with four regressors [3]. Using R
software we fit logistic regression model.

Multiple logistic regression model,

Response(Y): Survived (Binary), Where Success is Passenger is Survived and
Failure is Passenger is died;

Regressors: 1. Pclass(P); 2. Sex (S); 3. Age (A); 4. Fare (F),

Hence the model is given by, Y= +€

Fitting Of Logistic Regression Using R
> fit=glm(survived~pclass+sex+age+fare,family="binomial")
>glm(formula = survived ~ pclass + sex + age + fare, family = "binomial")

Here in this fitted model four regressors are used, for finding the best fitted
regression model we established all the combinations of the regressors. For the validity
of the model we use three criterias’ viz. AIC, BIC, Deviance

Akaike information criteria(AIC)= 2*K-2*InL ; K=number of regressors+1 ;
L=maximized value of likelihood function.

Bayesian information criteria(BIC)= -2*InL+ K*In(n) ;n=number of observations.

Deviance = Null deviance - Residual deviance.

3. RESULTS
The fitted logistic model is,

Y= +€ \Where 0<Y<1 € is error
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The best model selection-

4.DISCUSSION

For this study we preferred the logistic regression because we want to study
the surviving probability of each passenger hence our response is binary and for binary
response logistic regression is most suitable technique.

5. CONCLUSION

1-The rescuing pattern of RMS Titanic is found to be ‘Ladies and Children First’,
that is more adult male passengers have lost their life in this accident. Illustration-

= 0.9668

if age of a passenger increased by a unit then chance of survival is decreased by
96.68%.

2- The best selected model from table is with regressors gender, passenger class and
age of the passenger hence the fare for the passengers is insignificant.

3- Maximum number of passengers travelling on titanic was from passenger class 3.

4- Titanic had more passengers from age group 20-40(in years).
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Study of Earning of Pmpml

Varad Apte, Manasi Kulkarni, Sayali Thorat and Abhishek Das

Abstract:

This study was based on PMPML('Pune Mahanagar Parivahan Mahamandal Limited') which is
public bus transport in Pune city.In order to increase the quality of public transport,it was
necessary to maximize earning .Data used for analysis consisted of factors related to earning of
PMPML such as no of trips,cost per trip,count of passengers.Methodology used for analysis
includes use of simple linear regression model,multiple linear regression model and time series
and other tools used includes MS-Excel and R-Software. Simple linear regression analysis helps
to determine the best model which is useful to maximize the earning for each factor
individually.Multiple regression analysis gives idea to determine the maximum earning using all
the factors simultaneously.Time series is used to see the trend of increase in passenger with
respect to time.

Keywords:

Graphical Analysis, Simple linear regression, multiple linear regression, time series

INTRODUCTION:

Pune, a city in Maharashtra, India, with population above 30lakh .It has been found
that around 700 vehicles are purchased daily in the city( Hidustan times July 29, 2017)
which is leading to high congestion on roads and increase in pollution, and hence a good
public transport is required in the city to overcome this problem.

Walk with the time, Pune city is developing and extending with a great rate due to
migration of people from rural places and urbanization of nearby small towns. This all is
making inconvenience to travel from one place to another in Pune.

Preferring public transport is the need of the time. The 'keyword' for this is
'PMPML' i.e. 'Pune Mahanagar Parivahan Mahamandal Limited' is the public transport
service provider for all city of Pune & Pune Metropolitan region, which includes areas
surrounding Pune & Pimpri-Chinchwad.

At present, the PMPML has a fleet of 1600 buses, transporting about 80 thousand
commuters daily. The organization runs buses in routes across the Pune metropolitan
limits, and has 13 bus depots and 20 major bus stations. PMPML has a staff of 8610.

RATIONALE:

As all of our members in the group travel daily by PMPML buses 'bus frequency' is
a common term nowadays in our conversations, that inspires our thought of studying
statistics used in day to day life When we decided to make a project on day to day life
applications we couldn't think of a better topic than PMPML, as we thought that it is
required to have a good public transport, which is only provided by PMPML, in order to
reduce traffic congestion on roads. To increase quality of public transport, their earning
should be increased, and hence we decided to work on earning of PMPML.

When we studied deeper we got to know that there is a lot of hidden statistics than
we ever expected. Everything from ticket printing to bus routing depends upon
statistics. That increased our curiosity about all the management, bus route determination,
ticket sale, ticket distribution etc. This is how we came across this topic as Real life
situations are the best applications of statistics.
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METHODOLOGY:

The data is Secondary data which we have collected from each bus depot in Pune
which consists of following factors such as cost of each route, number of trips, number
of buses, number of passengers of each route. We got the legal permission from LPRO
Department in Swargate to collect information from other depots. The data consist of,
balance sheets of years 2014-2016, daily passenger count, number of trips per route per
day, income per route per day, cost per trip and pass count of different categories from
their depots.

Statistical tools:

Tools used for analysis are as follows:
1. MS Excel:
® Data Tabulation
® Graphical Analysis
® Moving Averages

2. R software
® Regression
® Plots
® Smoothing
ANALYSIS:

1.Graphical analysis:

A] Total available buses and Actual Bus on road per depot [2]
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The number of buses on roads is lesser than the total number of available buses. [2]
There i1s need of around 3000 buses, but available buses are only 1600. [2]
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B] Earning Per Depot

Earning per Depot
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From the box plot, we can conclude that depots namely Balewadi, Pune Station,
and Market Yard, though having more buses have comparatively less earning. Besides
thatSadgurunagar depot earns more.

2. Regression analysis:

In regression analysis as the assumptions of normality was not satisfied, hence we
used different transformations [1]. The transformations we tried were boxcox
transformation, trigonometric transformations and logarithmic transformation. Most
appropriate transformation which satisfied assumptions was Logarithmic transformation.

Simple Linear Regression Model:

Errors are randomly distributed.

Normality Assumption satisfied.

Here we also estimated 2nd degree equation for this model but we got
approximately equalto R2. So it doesn’t improve the regression model
much.[1]

Earningl = 0.221+1.039*Cost1...[1][2]

(Adjusted R2 :0.9248)
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Multiple Linear Regression Model:
® Response:-Earning
® Regressors: Cost, Passengers, Buses
® Error variance is constant and randomly distributed.[2]
® Normality assumption is satisfied.
® Farningl =2.5905+0.6231*Cost1+0.1640*Passenger1+
0.3220*Buses1(Adjusted R2: 0.9459)[1]
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® For better forecasting we go for HoltWinters method of forecasting[2][3]
® Values are over estimated.
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Holt-Winters filtering
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Conclusion:

® Best multiple linear regression model

® Earningl=2.5905+0.6231*Cost1+0.1640*Passenger1+0.3220*Buses1
(Adjusted R2: 0.9459)

® Best simple linear regression model
Earningl = 0.221+1.039*Cost1
(Adjusted R2 :0.9248)

® Cost is best regressor to predict Earning among all the four regressors:
Number of Passengers, No. of Buses and No. of Trips.

® Triple Exponential Smoothing is the best smoothing process to forecast
Earning.

Uses:

® PMPML can use these regression models to increase their profit.

® These models will help PMPML to regulate bus frequencies of various places
considering number of passengers, route distance & can minimize wastage of
fuel.

® This will indirectly affect people’s interest towards use of PMPML transport.

® This model will help PMPML to use available buses efficiently on required
routes.

® PMPML can forecast income using time series model for future plans.

Future scope:

The regression models in this study faces problems of multicollinearity, by
diagnosing it, better results can be obtained.

We have used earnings only as response variable in this paper, but other
regression model with ‘profit’ as response and No. of passengers, No. of
Trips, No. of Buses as explanatory variables can also be obtained.

Here we use log transformation for constant error variance, but instead of
using this transformation we can use advance technique to normalize data
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from Beta distribution. (By using Easy Fit Software), we come to know that
our data follows Beta distribution.

® [ ogistic regression is also applicable in this project.

® Our data consists of only Pune Depot routes (E-ticket), but by performing the
survey on transportation companies, different regression model can be
obtained.

® Network diagram can be drawn of individual routes as well as critical paths
can be calculated by considering kilometers, signal timings & traffic time.

® The effect of latest scheme of Rs.50 PMPML Pass with respect to other
tickets as well as passes can be shown using DOE.

® We can draw Fishbone Chart & Pareto Chart on public opinion regarding
PMPML’s service.
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Abstract

In recent years there has been an increase in the amount of natural forest being brought under
landscaping by the construction of Resorts and Hotels (Thullen, 1996). Resort develoment causes
architectural pollution leading to degradation of the natural habitats (Thullen, 1996). In 2012,
the IUCN developed a number of principles to be followed for siting and construction of hotels in
the Caribbean islands. The main aim of their study was to address the biodiversity and social
impacts of tourism in hotel and resort development (Building and operating biodiversity-friendly
hotels in the Caribbean. Gland, Switzerland: IUCN. 24pp.). With the development of tourism
around the country, open forest lands are under constant pressure of being turned into a resort
or a hotel. Our study investigated the diversity and abundance of Birds, Butterflies, Amphibians
and Odonates of a landscaped area and its surrounding forest in order to check if such
architectured habitats support similar biodiversity to that of the natural habitat.

MATERIAL AND METHODS

The study was conducted at the Empower Activity Camp in Kolad(Dist. Raigad,
Maharashtra.)[18° 24’ 14.00”N, 73° 19’ 13”E] and its surrounding forest from May 2016
to April 2017. Four transects were laid out, two in the campsite and two outside the
campsite for assessment of Birds, Butterflies and Odonates for 11 months (6 seasons:
Summer — April to May, Early Monsoon — June to July, Late Monsoon — August to
September, Early Winter — October to Novmber, Late Winter — December to January,
Spring — February to March), whereas, water bodies inside and outside the campsite were
studied to assess Amphibian diversity during monsoon(3 seasons: Early Monsoon — June
to July, Monsoon - August and Late Monsoon - September). Alpha and Beta diveristy
indices were used to measure the diversity of birds, butterflies, odonates and amphibians
inside and outside the campsite. Abundances of all four taxa were measured across six
seasons(Padhye et. al., 2007. Canonical Correspondence Analysis was done for Birds
using 6 seasons and for Amphibians using 3 seasons as variables. EstimateS 9.10
software was used to calculate species estimate, Alpha diversity and Evenness of birds,
butterflies, odonates and amphibians. § — Diversity of the two sites was calculate using
Sorenson Similarity and Dissimilarity indices (Krebs, 2014).

RESULTS AND DISCUSSION

The Sorensen Similarity index revealed 0.66, 0.60, 0.69 and 0.89 similarities of
Birds, Butterflies, Odonates and Amphibians respectively between the campsite and its
neighbouring forest. The total number of species recorded diring the study were 121
species of Birds, 44 species of Butterflies, 21 species of Odonates and 10 species of
Amphibians. Some of the interesting species recorded during the study include two
species Gyps. Vultures, Black redstart, Common kestral; Scheduled butterfly species
such as Danaid Eggfly, Dakhan Baron and Common Pierrot, Dragonflies such as
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Wandering Glider were seen in large numbers along with species like Fulvous Forest
Skimmer; Amphibians recorded include Fejervarya rufescens, Microhyla ornata,
Sphaerotheca paschima etc.

Table 1: No. of Orders, Families, Genera and Species observed during the study.

Number | Number | Number | Number
Taxa of of of of
Orders | Families | Genera | Species
Aves 13 47 96 121
Butterflies 1 6 36 44
Amphibians 1 6 9 11
Odonates 1 4 13 21

Incorporation of native trees and plants during landscaping may have played an
important role in attracting bird and butterfly species to the the campsite. Artificial ponds
and other seasonal water bodies supported healthy numbers of Amphibians and
Odonates. A number of frog species were recorded to be breeding in these artificial
ponds. While worldwide efforts are being mae to integrate biodiversity into tourism, our
this study showed that retaining patches of natural habitats while landscaping and using
native plants for the same can help sustain a healthy diversity. However, more such
studies will be required to come up with a set of principles and policies that can be used
for future developmental projects. If studies further, these landscaping methods can also
be extended to industrial and urban setups.
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ABSTRACT

Ants are the major protagonists in the Plant — ant interactions, they play a major role in the
survival of plant by deterring herbivore and increasing plant health and growth which inturn
increases the fitness of the plant. To get the better insights of the interaction the ant species
Crematogasterroghenoferi occupied Clerodendrumchinense a perennial shrub’s inflorescence
with extra floral nectaries on its sepals was monitored for six months with the hypothesis stating
if the presence of ants reduces insect herbivore and increase in the number of flowers is taking
place. Seventeen Inflorescences were used as control and other 17 were treated with antibarrier
glue to restrict the ants visit to the inflorescence bunch. By using Students T-test the study
revealed the facultative behaviour of ants. The De-anted population showed presence of
herbivory and increase in total budding and blooming flowering whereas Anting-continued
population also showed presence of herbivory but as compared to the de-anted it showed less
number of total budding and blooming.

Keywords — Clerodendrumchinense,Crematogasterroghenoferi,extrafloralnectaries,
facultative behaviour.

INTRODUCTION

Ant and Plant mutualisms are of great interests in the ecological research field. Ants
are social insects and they dominate the environment in most terrestrial habitats. They
forage at every level of the forest, humus and soil and in many cases show a mutualistic
relationships (Bronstein etal., 1998). Ant-plant associations have aroused independently
in many plant taxa, and are often thought to represent good examples of coevolution,
even if not, they provide dramatic examples of species mutualism and adaptation.Some
plants attract ants via extrafloralnectaries which act as sources of sugars for protection
against insect herbivore (Strong et al., 1984). Ants are by far the most common visitors
to EFN-bearing plants both in temperate and tropical habitats (Oliveira andBrandao,
1991) Such plant species are termed as myrmecophytic. “Myrmecophyte” a dominant
plant form in many tropical ecosystems are plants that provide dwellings that is, domatia,
for ants in the form of swollen hollow internodes, thorns, stipules, leaf pouches or
chambers within epiphytic tubers (Davidson and McKey 1993). The ants live in domatia
(hollow twigs and shoots, see FialaandMaschwitz 1992) and collect socalled food bodies,
modified trichomes with high contents of lipid and protein that are specifically adapted
to meet the ants’ nutritional requirements (Heil et al. 1998). The ants effectively protect
their host plant from herbivores (Fiala et al.,, 1989, Heil et al., 2001a).
Extrafloralnectaries (EFNs) are nectar secreting organs not directly involved in
pollination which are found virtually only above ground-plant parts (Bently, 1977 and
Koptur, 1998), EFNs attract a variety of nectar-feeding insects (Koptur, 1992) which also
attracts Insect herbivores that plays an important role in several factors of host plant
fitness ( Maron et.al 1998). a number of experimental field studies demonstrated that ant
visitation to EFNs may increase plant fitness by deterring bud or flower herbivores
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(Schemske, 1980; Rico-GrayandThien, 1989,0liveira 1997). Phenology, an important
component of plant defence strategies, has been virtually ignored in studies of the
defence systems of myrmecophytes.

Ants can be very efficient in reducing insect herbivory in several plant species which
in turn increases the fitness level of the said plant species (Bentley et.al 1977).
Interactions between plants with extrafloralnectaries and ants can be facultative (Speight
et al. 1999). To get more insights about the facultative behaviour of the ants
Clerodendrumchinense a perennial shrub was examined for six months.The shrub was
observed in a clump distribution, with one set which was devoid of ants and another
where ants were allowed to forage, the ants were identified as
Crematogasterroghenoferi which is an arboreal ant species, both the sets were monitored
for insect herbivory and number of budding and blooming from the inflorescence bunch.

MATERIALS AND METHODS
Study Area

Field work was conducted between June-August and January-February when the
flowering was in full swing, in a Biodiversity Park (Devbagh) in Mumbai city,
Mabharashtra. The park is surrounded by The Times of India hill on the one side and
western express highway on the otherside (19719°98.39”N; 72°86°18.86” E) and
comprise of more than 150 native and exotic species of plants, shrubs and trees, the
vegetation on the hill is mainly mixed deciduous and was also a part of Sanjay Gandhi
National Park before getting separated into a separate hill by Anthropogenic activities.

Ant sampling during the morning and afternoon periods was conducted by direct
observation, and each plant was observed for five minutes.

The identification of the plant Clerodendrumchinense was done using key from (C
Leeratiwong etal., 2011) and identification of ant species was carried out using the key
(Holldobler and Wilson, 1990)

Sampling unit —

To measure the two dependent variables (flowering Buds and Insect herbivores)
systematic random sampling was used, the flowering buds were labelled as De-anted and
Anting-continued systematically on (odd-even method) where every alternate flower
buds was labelled as De-anted, Insect herbivores were collected (a maximum of 3
individuals form the inflorescence bunch and were identified till order level using (Scott
Schell and Alex Latchininsky key, 2007)

FIELD SAMPLING

A total of 17 samplings were generated of 32 visits during the period between June —
February. Visits were done every weekend mostly on Sundays. Temperature, humidity
and other abiotic biological factors were noted. A clump of 8 shrubs were selected out of
11 for sampling which were mature and healthier and individual ramets from the clumps
were selected for De-anting and anting procedure. The pilot study was done for the last
18 months before actual initiation of the project.

Insect herbivore sampling was carried out within a fixed time range of 9-10 am
where chances of occurring herbivore was more. The herbivores were scanned visually
for the presence in the inflorescence bunch. After the flowers had reached its maturity
the bud was cut and dropped inverted into the a bucket full of water and the herbivores
were seen to be floating in the water which were recorded and preserved in 70% ethanol
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( insects were ascertained to be herbivores if they were found to be feeding/damaging
the plant).

De — Anting procedure was carried out with a sticky glue made with Vaseline
(Unilever products) and peppermint oil 10 ml (Dr. Jain’s forest herbal Pvt. Ltd). The
chosen ramets were wrapped with a plastic film with a 15cm distance from the
inflorescence buds and overlayed with the ant barrier glue with a success rate of 11 days.

The shrubs were monitored for production of buds and were labelled as De-
anted/Anting-continued on systematic random sampling basis (odd and even method). As
soon as the productions of flower buds were seen, the aroused buds were monitored
every seven days for a period of one hour for presence of herbivores till the maturation
period. The De-anted shrubs were reapplied with the De-anting glue every 11 days
(according to success rate). When the flowers got matured they were spliced and inverted
into a bucket full of water to reveal the herbivores hiding inside, the floating herbivores
which were collected in 70% ethanol were identified according to order level. For buds
bloomed and didn’t bloom the inflorescence bunch was pruned to reveal individual
bloomed flowers and the flowers which didnot bloom. The difference between the
bloomed and not bloom was noted along with the height of the shrub and the insect
herbivores presence.

RESULTS

De-anted and Anting-continued flower-sets visiting ants were never observed
attacking the insect herbivores and seemed to ignore them hence the data set of total
buddings was put through a Student t test data analysis method. It was found that data
sets differed significantly at P value = 0.0031, stating that there is a clear difference
between the Anting-continued bunch and De-anted bunch, the de-anted bunch. They
showed more no of flowerings than the Anting-continued bunch.

The total number of flower budding is at the highest peak at 37 in the De-anted
bunch whereas the lowest is at 0 in the Anting-continued bunch.

Total Budding

35
30
25

20

10

1

Il De-anted [l Anting Continued

Figure 1. — Density of Total Flowering buds in De-anted and Anting-continuedFig 1
depicts that distribution of number of flower budsBox plot helps us to understand
distributional characteristics of dataset

In the De-Anted bunch budding is more in second quartile with maximum value at
38 buds and less in the first quartile with minimum value at 14 buds with median at 26
buds and mean of 26.35. Anting-continued bunch has maximum number of species in
second quartiles with the value of 28 buds and less in the first quartile with lowest value
at 6 buds along with median at 16.5 and mean of 17.2
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Figure 2 — The difference between the amount of bloomed buds

In the De-Anted bunch (A) blooming is more in first quartile with minimum value at
9 buds and less in the second quartile with maximum value at 22 buds with median at 17
and mean of 16.23. Anting-continued bunch (B) has maximum number of species in first
quartiles with theminimum value of 0 buds and less in the second quartile with
maximum value at 20 buds along with median at 10 and mean of 9.82.

De-anting and Anting-continued differ significantly in blooming P value=0.002
from each other, Stating that there is less blooming in the presence of ants and more
blooming in the absence of ants Hence rejecting the null hypothesis.

Herbivore Diversity
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Araneae
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29%

INSECT ORDERS

Figure 3 — No. of orders of insect herbivores recorded from C.chinense

Insect herbivore diversity — Through the current sampling, a total of 11 insect
herbivores were identified according to their order level of which hemipterans (4) and
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Coleopterans (4) were the most abundant followed by, orthopteran (1) , Lepidopterans
(3), and the last Ballatodea (1). The herbivore diversity was checked by using Shannon
Diversity index.

P value =
0.61

(8]
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Figure 6 — Herbivore diversity

Maturation Period P value =0.08
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Figure 5 — Maturation difference.

Anting-continued and De-anted shrubs of C. Chinense were equally infested by
herbivores throughout the field experiment. The student t test showed that the herbivore
data set does not differs significantly P value= 0.61, stating that the herbivore was at an
equal rate in both De-anted and Anting-continued flowersets, the total herbivore taxa
were found 11, with Shannon diversity index = 1.278, visiting ants were never observed
attacking the insect herbivores and seemed to ignore them.
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The effect of De-anting procedure (application of ant barrier glue) did not showed
any significance difference between the Maturation period of the De-anting and Anting-
continued flower sets P value=0.08, Stating that the newly made ant barrier glue did not
affect the maturity of the Flower buds hence the maturation period was equal in both the
cases

DISCUSSION

Extrafloral nectary is regarded as a general ant reward capable of attracting to the
plant ants with wide diversity (Beattie 1985). The species of ant found on the shrub was
identified as (Crematogaster rogenhoferi Mayr, 1879) an arboreal species very common
to the Indian sub-continent. They forage for several types of plant-derived food resources
,including floral and extrafloral nectar from many plant species as well as homopterans
and lepidopterans secretions The current study involving C.chinense visiting ants and
insect herbivores extends earlier reports by other authors by providing a more precise
picture of the species intersections within the system through ant-exclusion experiments
.The field observations and experiments in the biodiversity park of Mumbai
demonstrated the visits of ants to EFNs ofC.chinense’s. They did not show any effect on
the herbivores , damage to the flowering of shrub was more where ants were allowed to
forage for EFN. On the contrary it was less where the shrubs were De-anted. Anting-
continued and De-anted procedure was carried out on shrubs all under natural conditions
with all abiotic factors were constant for both De-anting and Anting-continued, the sets
the higher level of ant visitation to the shrub was shown to be negatively affecting the
flowering stage and herbivore as nullified. Somewhat similar results were obtained in
other EFN-mediated ant-plant systems (Speight et al 1999). This is the first
demonstration of ant visitation leading to decreased flower set in C.chinense under
natural conditions.

The results from the De-anting experiments further compared with other studies
showing that the null effects of ant on herbivore may be related to several factors

e Some herbivores may possess mechanisms to overcome ant predation and can
feed on the plant despite the presence of ants (Horvitz andSchemske 1984)

e Variation in the abundance, aggressiveness or size of ant visitors can affect their
protective abilities against a herbivore species (Bentley 1977)

Foraging ants were known to attack and dislodge bud/fruit feeding hemipterans on
plant bearing EFNs near reproductive structures (Oliveira 1997). Pickett and Clark
(1979) reported that Crematogasteropuntiae ants attack/kill captive Chelinideasp and
Sucking bugs on O.acanthcarpa. the observations of (Blom and clark 1988) on
Ferocactusgracilis showed similar results compared to this study that the ant do not
attack the herbivores on the shrub.

The results from the De-anting and Anting-continued experiments on C.chinense
clearly confirms the effects of ants on insect herbivores and on the shrub’s flowersets
where the De-anting set showed the same level of herbivore as the Anting-continued and
the no of total budding and blooming was more in the De-anted and the number of total
budding and blooming was reduced where ants were allowed to forage.

CONCLUSION

The present study with C.chinense has shown the ant activity at the EFNs can
subsequently increase in damage to the shrubs flowering structures and reduce the shrubs
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reproductive output. The negative effect of ants towards deterrence of insect herbivores
of C. chinense may be a result of several factors. But it is most likely that any possession
of mechanism to overcome ant predation and feeding on the plant despite the presence of
ants (Horvitz andSchemske 1984). This study clearly shows how the association of EFNs
with Vulnerable reproductive plant organs can result in a direct ant-derived loss to fitness
of shrubs.
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A Study on Local Administration of Afghanistan

Mawluddin Radfar

Abstract

Afghanistan is a country which has centralized administrative structure, due to a
complicated historical process, government agreed that all the political powers are
centralized in Kabul; it means that giving and taking authorities and administrative
authority in the provincial and district level is initiated from Kabul. But, the new Afghan
constitution, which was approved by Loya Jirga in 2004, explicitly admitted the
measures of decentralized government. According to provision of article 137 of Afghan
constitution ”The government, in preserving the principles of centralism, shall transfer
necessary powers, in accordance with the law, to local administrations in order to
accelerate and improve economic, social as well as cultural matters, and foster peoples’
participation in developing national life”.

Key words: Local Administration, Province, Districts, Villages, Challenges

INTRODUCTION

A local government is a form of public administration which, in a majority of
contexts, exists as the lowest tier of administration within a given state. The term is used
to contrast with offices at state level, which are referred to as the central government,
national government, or (where appropriate) federal government and also to
supranational government which deals with governing institutions between states. Local
governments generally act within powers delegated to them by legislation or directives
of the higher level of government. In federal states, local government generally
comprises the third (or sometimes fourth) tier of government, whereas in unitary states,
local government usually occupies the second or third tier of government, often with
greater powers than higher-level administrative divisions.

The question of municipal autonomy is a key question of public administration and
governance. The institutions of local government vary greatly between countries, and
even where similar arrangements exist, the terminology often varies. Common names for
local government entities include state, province, region, department, county, prefecture,
district, city, township, town, borough, parish, municipality, shire, village, and local
service district.

India and Afghanistan are building a partnership between the world’s largest and
most recent democracies. These countries are composed of myriad traditions and are
joined together by history and civilisational contacts.

Our close relations are based on cultural affinities, the shared values of multi
ethnicity and pluralism and the common quest of our peoples for peace and

development. India has been one of Afghanistan’s foremost development partners
since end-2001.

India shares the collective commitment of the international community to the unity,
integrity and prosperity of Afghanistan. A peaceful and stable Afghanistan is in India’s
interest, as also the interests of the region and the World. The trauma and the destruction
Afghanistan faced in the 1990s requires a comprehensive effort to rebuild and
reconstruct a war torn society and economy. India as a close neighbour and friend has
sought to play its role in this effort.

MES Abasaheb Garware College, Pune Page 54


https://en.wikipedia.org/wiki/Public_administration
https://en.wikipedia.org/wiki/Sovereign_state
https://en.wikipedia.org/wiki/Central_government
https://en.wikipedia.org/wiki/Federal_government
https://en.wikipedia.org/wiki/Supranational
https://en.wikipedia.org/wiki/Federation
https://en.wikipedia.org/wiki/Unitary_state
https://en.wikipedia.org/wiki/Municipal_autonomy
https://en.wikipedia.org/wiki/Public_administration
https://en.wikipedia.org/wiki/Governance
https://en.wikipedia.org/wiki/Province
https://en.wikipedia.org/wiki/Region
https://en.wikipedia.org/wiki/Department_(subnational_entity)
https://en.wikipedia.org/wiki/County
https://en.wikipedia.org/wiki/Prefecture
https://en.wikipedia.org/wiki/District
https://en.wikipedia.org/wiki/City
https://en.wikipedia.org/wiki/Township
https://en.wikipedia.org/wiki/Town
https://en.wikipedia.org/wiki/Borough
https://en.wikipedia.org/wiki/Parish_(administrative_division)
https://en.wikipedia.org/wiki/Municipality
https://en.wikipedia.org/wiki/Shire
https://en.wikipedia.org/wiki/Village
https://en.wikipedia.org/wiki/Local_service_district
https://en.wikipedia.org/wiki/Local_service_district

Student Research Journalof Arts and Science 2017-18

India’s expanding partnership with Afghanistan has grown into multi-sectoral
activities in all parts of Afghanistan. India’s reconstruction and developmental
programmes in Afghanistan follow priorities of the Afghan Government and people.

These encompass education, medical services, transport, telecommunications, civil
aviation, agriculture, irrigation, power generation, industry, and rural development. India
is building in Afghanistan structures frompublic toilets to transmission lines. A strong
political relationship underwrites this partnership.

InAfghanistan provinces has very weak role in their internal affairs such as
recruitment, planning, load of work, infrastructures and structure. Provincial governors
can approve 6th degree employees in the provincial level.

Municipals are the only local administration, which is independent in implementing
their budget. The Ministry of the Interior controls the budget and the staff of
municipalities. Afghanistan is a country which was victim of three decades of war and
conflicts and has been damaged especially in its administrative part which has urgent
need for reconstruction.

In order to achieve good local governance, Afghanistan and the international
community implemented lots of approaches such as: establishment of independent local
administration in 2007 and approval of the Afghanistan local administration policy in
2010. The aim of this policy was to change the structure of local governance and their
services till 2014 but still the initiative could not fulfill the expectation.

Today, local governance in Afghanistan has lots of problems which band the
implementation of its programs such as corruption, lack of academic cadre,
irresponsibility’s of staff and, lack of access of employees to sophisticated equipment.
All the above-mentioned problems make local administration not implement their
policies and programs in the expected way.

The communities of post-conflict societies need reconstruction and rehabilitation of
the administrative system. Established administrative systems, based on the criteria of
democracy and social rights, make progress and prosperity possible. In most post-
conflict societies, local governance can be built by creating bureaucracies, which
contribute to solve their major problems and establish significant progress. Afghanistan
is one of the countries that have experienced many years of war, destruction, lack of
good governance and civil service. Thus, creating an experienced bureaucratic system in
Afghanistan is essential. The creation of local government can reduce problems of
central government and help people to participate in the social, economic and political
activities. The aid of the international community was useful after the Bonn Agreement
to improve and strengthen local governance in Afghanistan, because the efforts of the
Islamic republic of Afghanistan were not able to address all deficiencies. In addition
there are still numerous challenges (i.e. corruption, illiteracy, poverty, unemployment,
abuse of law, and lack of strategic planning, etc.), which are the comprehensive causes of
inefficiencies in local administration and dissatisfaction with local government.

Villages-level governance entities

Villages council | Community development councils

Civil society

Shuras and councils | Media

Informal governance entities

Qumandan and

Malik Arbab Qaryadare Khan Rishsafid Malik guzar .
communities
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. Roles and responsibilities of governmental agencies in the province, district and
villages level according to Afghan local policy

Local government policy in Afghanistan list roles and responsibilities of local
authorities that includes the following:

1. Securing, stability and peace

2. Rule of law

3. Protect and promote the human rights of Afghan citizens

4. Development of cultural, social, economy and education affairs

5. Services to people

6. Ensure the implementation of good governance principles

7. Reduce poverty and disease and implementation of the millennium development
goals (MDG)

8. Struggle with natural disaster (disaster management)

9. Elimination of poppy cultivation and related issues

10. Preservation of environmental issues

11. Support of Islamic values

4. ACCOUNTABILITY:

Governmental organizations and local councils are responsible to the people,
because the councils arise via election and direct vote by the people and also these
councils must contact with people. But governmental organizations are accountable to
the people via the provincial council.

Table (1) shows the accountability of local institutions to the people

Possession Accountable to
Provincial _ o )
- Accountable to people via provincial council
authorities
Mumsipality _ o )
. Accountable to people via provincial council
authorities
Dastrict authorities Accountable to people via district council
Village Accountable to people via Village council
authorities
Local councils Accountable direct to people
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. Main problems and challenges

Despite the efforts that have been made in improving local governance in
Afghanistan like establishing the Independent Directorate of Local Governance, Afghan
local policy and assistance of international community, still there are many challenges
and problems that prevent the strengthening of local governance and service delivery.
For this reason local government has not favorably improve.

>

According to the central structure, developing planning and budgeting do not
exist at the provincial level. Therefore, this problem makes local departments to
not take necessary action on the development sections.

The policy of public services commission is facilitating activities of public
departments as follows: making a practical framework including recruitment
planning, evaluation and supervision on the process of educational programs.
Though, this creativity faces the shortage of resources; on the other hand the
educational programs of staff do not have sufficient centralization. Lack of
discipline and consideration of law in recruiting staff still has to become a norm
not an exception.

The transition of responsibility from the central government to the local
directorate of the government in 2007 establishes an accountability relation
between provinces and central government as well as accelerated the process of
making decision. In addition, this directorate played a vital role in planning of
policies, establishing coordination among ministries and educational service
providers. Because this directorate reports directly to the presidential office, it
becomes somehow a political organization. It means that instead of decreasing
the control of central government, the action of this directorate make the central
government to apply its power. Corruption exists as a major problem all over the
local government and mainly includes the high officials. Bribery exists in every
aspect and influence of powerful people and other supportive networks exist in
every part of the country.

Election process in Afghan does not have transparency that is why people do not
usually trust in votes. The single non-transferable voting system has weakened
the political development of parties. Therefore this method of voting facilitated
the selling of votes among people.

Establishment of provincial council in 2006 was the first approach in making
representative government in the local government, but still this council plays an
advisory role and they have limitation in practical areas that they could easily
fulfill their responsibilities. Although the facilities and resources of the provincial
councils are getting better, but the provincial representatives do not have
sufficient facilities while they are travelling and doing their jobs. There is not a
specific policy defining the representation at the district levels and which officials
have responsibilities. Lack of coordination among donors and competitive aids
create lots of conflicts.

District representation model in the electoral system, which is used in Helmand
province, is a good alternative in local government. This model is a structured
and practical approach, which created a good relation between state and local
councils. .

Corruption is one of the important problems that prevent service delivery for
citizens in local levels. Corruption is one of the challenges that slow down the
process of development and having good governance, also the government
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authorities accept this ordinance. As Mr. Shamsullah Jawid head of the Anti-
Corruption Unit of northern Afghanistan told me: Corruption in local
administrations has many faces like delayed job, usurp the people’s ownerships,
bribe, embezzle, mistreatment with people, low capacity and civil service
knowledge.

Also he noted the reasons for corruption in local levels like:

» Low paid employees; it is not enough for their family dependency.

» Luck of confidence in the country’s political future; because of that they want to

give benefit from their work place.

» Luck of job security for employees; they don’t have confidence for their future

and continue their work.

» Unemployment; in a beg family just one person work with low money and the

others are jobless.

According to Ahmad Zia Feroozpor Expert in public Relations and Media in Balkh
Province Office via United Nation Local Governance Program: There are problems in
leadership, management, monitoring, reporting, implement projects, dealing with clients
on the local levels. The most of policies and programs that have been copied from
western ideas are not compatible with social conditions, culture and history of
Afghanistan. They can be good experiences for western countries, but it can face
implementation problems in Afghanistan. One of the other problems that exist in local
governance is that the local staffs have not access to modern possibility and equipment
like computer, internet (Electronic governance) and do not know the new technology and
this problem causes that the people spend long time to process a petition. The major
problem is the system of central governance that causes local agencies has little authority
to use the budget, if they are planning to implement a project they must wait months for
processing the proposal of budget in the center. This challenge causes that in local
institutions work goes slow and creates distance between people and government.
Corruption is another problem facing local government entities cause people do not trust
local organizations (in some areas), this is a major crisis. Also the regional president of
the local administration reform said: the major challenges that we are facing are: security
problems, low interest of a number agencies in implementing the objectives and
programs of administrative reform, there was no sense of ownership to implementation
of the administrative reform program and minimal intervention by influential people in
the competitive hiring process

MES Abasaheb Garware College, Pune Page 58



Student Research Journalof Arts and Science 2017-18

Liberalism in International Relations

Hnuthong Sakaraj
AbasahebGarware College
M.A.Politics-II Roll No. 12111
Student from Thailand

Liberalism theory entails the development of conceptual frameworks in International relations
and theories itself facilitate the understanding and explanation of events and phenomena in
world politics.The purpose of the article is not only to familiarize reader with the major
paradigms of international relations, but to think about what the ‘International relations’ means
through understanding the Liberalism.

INTRODUCTION

Liberalism is the main significant theories to understand International relations.
Liberalism points to the fact that the overwhelming majority of transactions between
states are peaceful. The Liberalism concept is an outcome from the history of west
Europe in the Scientific Revolution and the Enlightenment, in that time people were
awakened about their freedom and human right, and the state tended to be more
Democratization and Modernization, and also the influenced from John Locke who is
commonly known as the "Father of Liberalism, was presented the ideas of human
progress that could make people awakened to liberal. The idea of Jeremy Bentham
about international law and the concept of perpetual peace of Immanuel Kant had also
influenced to establish the liberal theory in international relations.

LIBERAL INSTITUTIONALISM AND INTERDEPENDENCE

Liberal institutionalism is a modern theory of International relations which claims
that international institutions and organizations such as the United Nations, NATO and
the European Union can increase and aid cooperation between states. And liberal
institutionalism argues that stress should be placed on global governance and
international organizations as a way of explaining International relations. Institutionalism
places emphasis on the role that common goals play in the international system and the
ability of international organizations to get states to cooperate. Institutionalism therefore
rejects the realist assumption that international politics is a struggle for power in which
military security issues are top priority and argues that instead we can imagine a world in
which actors other than states participate directly in world politics, in which a clear
hierarchy of issues does not exist, and in which force is an ineffective instrument of
policy. As the main analytical competitor to realism in IR theory, Institutionalism has
been met with much criticism with critics such as Stanley Hoffman stating that
international affairs have been the nemesis of Liberalism. Furthermore the inability of
the United Nations and the World Bank to address issues such as nuclear proliferation,
poverty reduction and environmental issues effectively suggests that internationalist
theory is failing in practice. Interdependence theory developed as a critique of realist
theory in the 1970s. It challenged the realist idea that the state was the most important
entity in International relations. Interdependence theorists stressed the importance of
non-state actors, such as multinational corporations and their influential role in a more
complex global society in which military power had become far less important or
virtually irrelevant to shaping relations between countries. Liberal institutionalist and
interdependence approached overlap to a considerable extent. Both have a much more
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optimistic view of human nature and share the view that growing interdependence will
strengthen the institutions of regional cooperation and open up greater opportunities for
strengthening the United Nations and developing mechanisms of world governance.lt is
certainly possible for the liberal institutionalists to point to the fact that the
overwhelming majority of transactions between states are peaceful, in accordance with
international law, and to the mutual benefit of the states involved. The creation and
development of the European Union can be seen from the liberal perspective as a
powerful riposte to those who believe international politics is based on nothing more
than a constant pursuit of power after power and that it always must be a zero-sum game.

CONTEMPORARY LIBERALISM

Contemporary liberals, however, tend to favor idealizing a state that is proactive in
assuring what they consider to be the welfare of all. The New Deal of President
Franklin D. Roosevelt serves as one model for liberals who want to minimize abject
poverty, put people to work, and provide “safety nets” to cushion those who are caught
in unforeseeable circumstances.

CIVIL RIGHTS AND SOCIAL ISSUES

Contemporary Liberalism remains deeply concerned with reducing economic
inequalities and helping the poor, but it also has tried to extend individual rights in new
directions, which guarantees individuals rights to certain freedoms without interference
from the government or other individuals. With the exception of the utilitarians, liberals
have always invoked the concept of rights to argue against tyranny and oppression that a
cruel or harsh act or proceeding and oppressive or unjustly severe government on the
part of any ruler. But in the later 20th century claims to rights became the most common
way of articulating struggles for social justice. The typical mass movement in this regard
was the American civil rights movement of the 1950s and ’60s, that
encompasses the strategies, groups, and social movements in the United States whose
goals were to end racial segregation and discrimination against African Americans and to
secure legal recognition and federal protection of the citizenship rights enumerated in the
Constitution and federal law. This article covers the phase of the movement between
1954 and 1968, particularly in the South. The movement resulted in legislation
forbidding most forms of discrimination against a large African American minority and
which fundamentally altered the climate of race relations in the United States. In the
1970s there arose similar movements struggling for equal rights for women, gays and
lesbians, the physically or mentally disabled and other minorities or disadvantaged social
groups. Thus, Liberalism historically has sought to foster a plurality of different ways of
life, or different conceptions of the “good life,” by protecting the rights and interests of
first the middle class and religious minorities, then the working class and the poor, and
finally racial minorities, women, gays and lesbians, and the physically or mentally
disabled. Liberalism has influenced the changing character of Western society in other
ways as well, though its contribution in this regard has not always been distinguishable
from the effects of modernization, technological change, and rising standards of living.
For example, the relaxation in most developed countries of long-standing restrictions
on contraception, divorce, abortion, and homosexuality was inspired in part by the
traditional liberal insistence on individual choice. In similar fashion, the liberal emphasis
on the right to freedom of speech led to the loosening of inherited restrictions on sexual
content and expression in works of art and culture.
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CONCLUSION

Liberalism brings a greater number of changes in the analysis of international
politics that domestic policy has a tremendous influence upon the relations of that state
on the international stage. Liberal theory assumes that the pattern of interdependent state
preferences imposes a binding constraint on state behavior. Thus, Liberal Theory
stressed in international law and seeing a harmony of interests in International relations.
They placed a high prime on negotiations, mediation and the arbitration of disputes and
had confidence in public opinion. Liberals stably believed that events could be shaped by
democratic forces. The freedom of choice in foreign policymaking and sought changes
would bring a peaceful restructuring of political systems, including the international
system.
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Okjrh; jktdkj.kkrhYk efgYkkaps LFkku

I"ukYkh ckGq jktdgaMYk
ekxZnf’kZdk I© dkjsdj eWMe
I bZ I vkckikgsc xjokjs egkfon;kYk; iq.”
,e-, JkT;’kkL«k fOnrh; o’kZ

Sonalirajkundal905@gmail.com

,d" . kfolkO:k “krdkP;k mUkjk/kfr L«kh Lokra«;kP;k o lekursP;k pGoGh t'ekus Iq:
>kkY;k] baXYkaM e/khYk fL«k;kauh erkf/kdkjkph ] PIWWAstVP pGoG Iq: dsYkh- frps
iMkn vU; jk'Vekrgh meVY'- vesfidu fuxz® Yk'dkaph oa’kOsnfoj/kh pGoG] ukxjh
gDdkaph pGoG o fL«k;kaph lkekftd fo’kerkfoj"/kh pGoG gkrkr gkr ?kkYkqu ig<s ljlkoYkh-
’k loZp pGoGEuk loZp ns’kkrhYk fiMhr] “k'f’kr tursP;k nkL; foe"pukph tkxfrd pGoG vis
Lo#i vkY"- ;krqup fL«k;kauk nkL;kr Bso.kkj;k “kDrh loZp ns’kke/;s vkgsr o R;kaP;k
fojks/kkr loZp ns’kkrhy fL«k:kauh ,d«k Yk<k mOKkjYkk ikfgts] gh vkarjjk’Veh; ,d:kph dYiuk
ig<s vkYkh - vktP;k vk/kgfud txkr fLoMu gk ,desao ns’k BjYkk T;ke/;s efgYkkaps
lansrhYk Aek.k gs 45 VDds brds vkgs-

vkiP;k ,dfolO;k ‘krdkr gh fL«k;kapsthou/;s; dsoYk ekrk] lqu vFkok iRuhp vkgs-
frpk O;ah Eg.kqu d/kh fopkj g”.kkj vkgs dk \ Okjrh; fL«k;kauk vktgh ng;e ntkZ fnYkk tkr'-
’k{k.kkiklqu fL«k;kauk oafpr Bsoqu keZ] ijaijk] o #<hps v>" frP;koj Ykknqu frph ?kgleV
dsYkh tkrs- frYkk Lor%P;k xOkZrhYk ok<.kk&k ftokYkk tUe n:k;pk fdaoka ukgh gs
ns[khYk fu.kZ; R;kauk ?'m fnY" tkr ukghr /kekZpk okij Lor%P;k LokFkkZIkBh vkf.k I";hLdj
jktdkj.kklkBh dj.kk&k :k eqYkrRooknh “kdh vf/kdkflkd AcG g'r vkgsr- /kekZP:k
ukok[kkYkh ;k equOj eaMGhdMqu fL«k;kaoj ca/kus Ykkn.;kpk A;Ru g'r vkgs- fL«k;kauk
d"krs diMs] d".krh vkOqg’k.” okijkoh dikGkYkk xaO Ykkokok dh ukgh] u©djh] f’k{k.k gs
YkXu djkos dh ukgh gs lekt o dqVwackrhYk iq:’k Bjforkr-

Okjrh; jktdkj.kkr ns[khYk fL«k;kauk deh Y [kY" tkrs- c&;kpnk oMhYk fdaok Okm
vFkok irh jktdkj.kkr vkgs ;keqGs fL«k;kauk ns[khYk jktdkj.kkr mrjfoY™ tkrs- ;kps
dkj."ns[khYk c&kpnk ,dp virs rs Eg.kts IUkk iq:'kkP;k gkrkr vikoh- vki.kkl vusd vis
mnkgj.k fun’kZukl ;srkr dh] vusd fL«k;k ;k Lor%P;k foods cg/nhpk okij u djrk ?kjP;k
iq:"kkaoj voYkacqu jkgqu fu.kZ; ?"rkr-

Okjrh; jktdkj.kkr efgYkkapk lekos’k deh Aek.kkr vkgs- ;klkBh LFkkfud LojkT;
laLFkk e/;s 33 VDds tkxk efgYkkalkBh vkijf{kr Bsokoh v’kh ekx.kh ig<s vkYkh- ;klanOkZr
10 vkxLV 1989 Ykk 64 oh ?kVuknq:Lrh fo/";d Yk'dIOsr ekaMY" o rs eatqj >kkY" ijarq
jkT;10sus rs QsVkGqu YkkoY"- 7 fMisacj 1990 Ykk nql&;k 0sGsl Yk dIOsr eakMY" ijarq
ppkZ g".;k vk/khp Yk'dIOk c[kkZLr >kkYkh- uarj rRdkYkhu iarA/kku ih Ogh ujflaxgjko
:kaP;k ig<kdkjkus 22 fMIsacj 1992 Ykk Yk dIOsr vkf.k fMisacj 23 1992 Ykk jkT;IOsus 73
0 74 P;k ?kVuk nq:Lrh fo/";dkYkk eatqjh fnYkh vkfk 24 fAYk 1993 Ykk jk’Veirhph
Lok{kjh g'mu 73 o 74 oh ?kVuk nq:Lrh vLrhRokr vkYkh- ;keqGs iapk;rikt Eg.kts xko
ikrGhoj xzke iapk;r] rkYkqdk Lrjkoj ia;kpr Iferh vkf.k ftYgk ikrGhoj ftYgk ifi’kn ftYgk ifi’kn
risp “kgj ikrGhoj egkuxjikfYkdk vkf.k uxj ikrGhoj uxjikfYkdk ;ke/;s efgYkkauk 33 VDds
tkxk vkjf{kr dsY;k xsY;k-

Lokra«;iqoZ dkGkr lekt lg/kkjd vkf.k L«kh la?kVukP;k ek/;ekrqu L«kh lg/kkj.kk
?kMoqu vk.k.;kps fofolk A;Ru >kY'r- ijarq L«kh;kauk iq:’kkaP;k cj'cjhps vf/kdkj feGq
‘kdY" ukgh- L«kh & iqq:’k leku vkgsr gh x”V ;sFkhYk /keZekr+M vkfk ig:k A/kku
O;0LFkk ekuk;Ykk r;kj uOgrh- L«kh vkf.k iq:’k lekursYkk vkti;xr >kY"Y;k loZ lg/kkj.kkrqu
dk;n;kpk vk/kkj feGkYkk uOgrk- Lorack Okjrkph ?kVuk r;kj dj.;kr vkYkh o ?kVusOnkjs
fL«k;kauk Okjrh; lektkr iq:’kkaP;k cj'cjhps LFkku ns.kr vkY'- jkT:la?kVusr lersYkk

MES Abasaheb Garware College, Pune Page 62


mailto:Sonalirajkundal905@gmail.com

Student Research Journalof Arts and Science 2017-18

Ak/KkU; fnY” xsY"- Okjrh; jkT;?kVusP;k dYke 15 uglkj fYkaxOsnkP;k vk/kkjkoj d".kR;kgh
ukxfidkafo#/n jkT; OsnOko dj.kkj ukgh- ;kpk VFkZ L«kh & iq:’k leku vkgsr] R;keqGs
n"?kkaukgh leku vf/kdkj] n"?kkapk ntkZgh leku vkgs] vis ?kVuknUk vf/kdkj cgkYk dsY”
vkgs- Okjrh; jkT;?kVuk Okjrh; efgYkkaP;k thoukr cnYk ?kMoqu vk.k.kkjh @karhdkjh
?kVuk vkgs-

Okjrh; jkT;?kVusr loZ ukxfjdkl dYke 19 vUo;s Lokra«;kpk gDd Anku dj.;kr vkYkk
vkgs- ;kr Ok’k.k dj.;kps Lokra«;] “kkarrsus o fouk’kL«k ,d«k te.;kps Lokra«;] Okjrkr loZ«k
eqai.” lapkj dj."] AR;sdkYkk dk;n;kP;k p©dVhr vi.kkjk d".krkgh O:kikj] O;olk; dij.;kpk
vilkdkj vkgs] Okjrkr d”.kR;kgh Okxkr jkg.;kpk o LFkkf:d g".;kpk vf/kdkj vkgs- R:keqGs
“dM” o’kZ xqYkkehr thou tx.kkj&;k fL«k;kl Lokra; AKlIr >kkY -

dYke 16 vUo;s fYkaxOsnkP;k vk/kkjkoj Isok; tu fdaok in ;kdfjrk vik«k Bjfo.;kr ;sm
“kdr ukgh- ;kpk vFkZ d".kR;kgh “kkldh; fdaok “kklu vugnku Aklr dk;kZYk;kr fdaok laLF"r
L«kh Eg.kqu u“djh ukdkjrk ;sr ukgh fdaok vik«k Bjfork ;sr ukgh- Isok; tuke/;s L«kh & iq:’k
leku vkgsr- risp dYke39 e/;s iq:’k o L«kh ;k n"?kkaukgh leku dkekcnnYk leku osru v’kh
rirgn dj.;kr vkYkh-

L«kh;kapk jktdkj.kkrhYk IgOkx %&

1921 el;s ekl Akarkus fL«k;kauk ernkukpk vi/kdkj loZAFke fnYkk- Rk ikB ikB
1927 P:k Igekjkl vusd Akarhd dk;ns eaMGkauh fL«k;kauk ernkukf/kdkj cgkYk dsYkk-
ijarq ;krqu fL«k;kaP;k gkrh dkgh xolY" ukgh- dsoG ,d Ykk[k fL«k;kauk erkukpk gDd Aklr
>kkYkk- dkj.k ernkukpk gDd laiUkhoj vk/kkfir grk vkf.k vfr’k; deh fL«k;kadMs laiUkh
g'rh- dk;nseaMGke/;sgh fL«k;kauk Afrfu/kh Eg.kqu Aos’k feGkok :klkBh fL«k:kauh
pGoG Iqg: dsYkh- 1927 ef;sp fL«k;kauk dk;nseaMGkr ns[khYk InL; Eg.kqu ekU;rk
feGkYkh- ijarq R;kosGh fL«k;kauh fuoM.kqd Yk<fo.;kcnnYk Yk™der r;kj >kY"Y" uOgrs]
Eg.kqup Akarhd dk;nseaMGkP;k fuoM.kqdhr fL«k;k ijkOgr >kkY;k- gs Yk{kkr ?"mu
vilkYk ijrh; efgYkk ifi’knsus fL«k;kauk fo/kheaMGkr usequ ?".;kph ekx.kh dsYkh- ;k
ekx.khYkk :’kgh vkY- :k ckcrhrgh eaekl Akarkusp iq<kdkj ?"rYkk- eqFFkqYk{eh jsMMh
:k ezekkl AkarkrhYk o risp laiq.kZ OkjrkrhYk fof/keaMGkrhYk AFke fu;qa InL;k BjY;k-

1936 P:k Akarhd dk;nseaMGkP;k fuoM.kqdhr 54 fL«k;k fuoMqu vkY;k g"R;k-
R;ke/;s IkekU; fuokZ;u {"«kkrqu 8 rj vkjf{kr efgYkk fuokZ;u {"«kkrqu 48 efgYkk fuoMqu
vkY:k g'R:k- fot;kYk{eh iafMr ;auk mUkj Ans’k eafckeaMGkr ea«kh cufo.;kr vkY" g'rs-
ukxigjP;k vuql;kckbZ dkGs :kauk e/;Ans’k lidkje/;s mik/;{k rj eqacbZ lidkje/;s galk esgrk
;kauk Ifpo fu;qa dj.;kr vkY"- ;kp fuoM.kqdhr vegLokeh uk;u] lj"tuh uk;Mq bR;knh efgYkk
fuoMqu vkY;k-

OkjrkYkk Lokra«a; feGkY:kuarj 1950 e/;s Okjrh; lafo/kku fLodkjY" vkf.k Ykkxq
dj.;kr vkY"- R;kuglkj AR;sd A©< O;ahYkk ernkukpk vf/kdkj ns.;kr vkYkk- ,d O;ah ,d er ;k
rRokoj gk vf/kdkj ns.;kr vkYkk- R;keqGs ijrkrhYk AR;sd 21 o’kkZis{kk tkLr ok;kP;k loZp
efgYkk o ig:’kkauk ernkukpk gDd AkIr >kYkk-

Okjrh; lainsP;k dfu’B I0kxzgkr] Eg.ktsp Yk'dIOsr xsY;k 62 o’kkZr fL«k;kaps Aek.k
loZIk/kkj.k 3-4 VDds rs 11-38 VDds brds vkgs- 1984 P;k 8 O;k Yk'dIOsr gs Aek.k 8-1
VDds g'rs- rj iq<s 2014 Ykk gs Aek.k 11-38 VDds >kY"- fL«k;kaph jktdkj.kkrhYk fLFkrh
ikgrk vis Yk{kkr vkY" dh 1971 IkYkh dsoG 7 VDsd fL«k:k fuoM.kqd Apkj IOkauk mifLFkr
jkgr vir- ijarq fkokth fon;kihBkP;k L«kh vH;kl dsaaekP;k orhus ?".;kr vkY"Y;k la”k"/ku]
AdYikr vki.kkl :kis{kk 0osxGs nz’; fun’kZukl vkY"- vktgh fL«k;kaph fuoM.kqd ApkjlOkauk
mifLFkrh loZlk/kkj.k 10 VDds fdaok R;kgqugh deh fnlqu vkYkh- bF" ,d x”V Yk{kkr ?"rYkh
ikfgts dh] AR;sd Ans’kkuqlkj Ikekftd] IkaL@rhd] ,sfrgkfld fOérsuqlkj jktdh; i{k] ¢ Yk.kkjk
odk L«kh vkgs dh iq:’k] R;kph [;krh] ntkZ] 10k “kgjkr vkgs dh xzkeh.k Okxkr ;kuqlkj gs
Aek.k cnYkrs- ijarq ojhYk foospuko#u ,d x”V Li'V g'rs dh] Okjrh; fL«k;kaP;k jktdh:;
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IlgOkxkr gGqgGq cnYk g'r vkgs- ;k cnYkkl jktdh; i{k ek«k ;"X; Afrlkn nsr ukghr- dkj.k
vtqugh jktdh; i{kkaP;k ,dq.k I0kInkaiSdh fL«k;kaph la[;k 1 @ 5 brdhp vkgs] R;kauk i{kkph
mesnokjh feGkY;kps Aek.k dsoG 3 rs 4 VDds brdsp vkgs-

Yk'dIOsrhYk fL«k;kaps Aek.k %&

o'’kZ Yk'dlOk | ,dqg.k efgYkk | ,dqg.k nfYkr efgYkk | vkfnoklh efgYkk
tkxkaph | InL; Afr'kr Ikaln Ikaln
lalk laGk | Afrkr

1952 | ifgYkh 499 22 4-4 4 0-73 |1 0-18
1957 | nqljh 500 27 5-4 3 0-55 |1 0-18
1962 | frljh 503 34 6-8 4 0-73 |2 0-36
1967 | poFkh 523 31 5-9 2 0-55 |2 0-36
1971 Ikpoh 521 22 4-2 5 0-91 1 0-18
1977 | Igkoh 544 19 3-4 1 0-38 |1 0-18
1980 | Ikroh 544 28 5-1 4 0-73 |3 0-55
1984 | vkBoh 544 44 8-1 5 0-91 2 0-36
1989 | uooh 529 28 5-3 2 0-36 |2 0-36
1991 ngkoh 543 39 7-1 -& & & &
1996 | vdjkoh 537 36 7-2 11 2-02 |4 0-73
1998 | ckjkoh 544 44 8-0 12 2-20 |3 0-36
1999 | rsjkoh 544 48 8-8 9 1-64 |2 0-55
2004 | Pk©nkoh | 543 48 8-8 8 1-46 |1 0-18
2009 | ia/kjkoh | 543 59 10-8 12 2-20 |5 0-92
2014 | I"Gkoh 543 62 11-38 | 11 2-02 |6 1-10

Yk'dIOsrhYk efgYkkaP;k Afrfu/lkhRokYkk cf?krY" rj R;kaP;k Afrfu/lkhRokcker [kjh
fLFkrh ig<s ;srs- ifgY;k Yk dIOsr 499 [kkinkj g"rs- R;ke/;s dsoG 22 efgYkk g'R;k- R;kpas
,dqg.k [kkinkjkaP;k la[;s’kh Aek.k 4-4 VDds brds g'rs- R;ke/;s 4 nfYkr efgYkk sAek.k 0-73
VDds ¥ vkf.k 1 vkfnoklh efgYkk o R;kps Aek.k 0-18 VDds g'rs-

pOF:k YK'1Osr 523 tkxk g'Rik] R;kiSdh 31 efgYkk g'R;k Rikps Aek.k 5-9 VDds
brds grs- ;kr nfYkr fL«k;kaph la[;k o Aek.k vuqQes 2 Vila[;k’2 0-55 VDds Yiizek.k’z brds
gksrs-

Igkoh yksdIHkke/;s 544 InL; gksrs- R;kr efgykaps izek.k gs 3-4 VDds gksrs- rj
la[;k gh 19 brdh gksrh- IgkO;k yksdIHksr Eg.ktsp 1977 e/;s fL«k;kaps Aek.k gs [kqi deh
>kkY"-

v,kBO;k Yk'dIOsr ,dg.k efgYkk InL; la[;sr ok<, goqu gh la[;k 44 brdh >kkYkh-
R;kaps Aek.k 8-1 VDds brds >kkY'- 32 o’kkZe/;s gs Aek.k lokZf/kd g'rs- i.k uoO;k vkf.k
ngkO;k Yk'dIOsr ek«k efgYkkaps Aek.k dehp g'rs-

rsjkO;k Yk“dIOsr vkrki;+rP;k lo"ZPp Eg.kts ,dq.k 544 InL;kaiSdh 48 efgYkk InL;
g Rk o R;kaps Aek.k 8-8 VDds brds g'rs- rj I'GKO;k Yk'dIOsr 62 efgYkk g'R;k R;kps
Aek .k 11-38 VDds >kkY" gs lo"ZPp Aek k BjY"- ;kr nfYkrkaph la[;k 11 rj Aek.k 2-02 VDds
rj vkfnoklh la[;k 6 o Aek.k 1-10 VDds brdh >kY"-

jkT;10srhYk efgYkkaps Afrfu/khRo %&

o'kZ fL«k;kaph la[k VDdsokjh
1952 15 6-94
1954 17 7-79
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1956 20 8-62
1958 22 9-52
1960 24 10-25
162 18 7-20
1964 21 8-97
1666 23 9-82
168 22 9-64
1970 14 5-85
1972 18 7-40
1974 18 7-53
1976 24 10-16
1978 25 10-24
1980 29 11-98
1982 24 10-16
1984 24 10-30
1986 28 11-52
1988 25 10-59
1990 24 10-34
1992 17 7-29
1994 20 8-36
1996 19 7-81
1998 19 7-75
2000 22 9-01
2002 25 10-20
2016 28 11-52

jkT;10srhYk efgYkkaph la[;k ikgrk vis Yk{kkr ;srs dh] efgYkkaph la[;k o Aek k gs
deh g'rs- ijarg gs Aek.k ok<rkauk fnlqu ;sr vkgs- ifgY;k jkT;IOsr Eg.ktsp 1952 e/;s
fL«k;kaph la[;k 52 g'rh o iq:’kkaP;k rqYkusr 6-94 VVDds brdh g'rh-

) 1960 Ykk gs Aek.k 10-25 VDds us ok<Y'- fL«k:kaph la[;k 24 g'rh- 8 o'kkZr gs
Aek.k cjsp ok<Y"Y" fnlqu ;srs- 1962 Ykk gh la[;k ?kVqu 18 >kkY" rj ;kps Aek.k 7-20
VDds brds >kY"-

1966 Ykk 23 la[;k >kkYkk rj R;kps Aek.k 9-82 VDds rj 1970 Ykk 14 efgYkk g"R;k
R;kps Aek.k 5-85 VDds g'rs- 1980 Ykk efgYkkaph la[;k ok<qu 29 brdh >kkYkh- rj R;kaps
Aek.k 11-98 VDds brds ok<Y" g'rs- gs vkti;+rps lo"ZPp Aek.k BjY"- rj 1992 IkYkh gh la[;k
17 i;2r xsYkh- 2000 Ykk efgYkkaph la[;k 22 brdh g'rh rj Aek.k 9-01 VDds brds g'rs- 2002
Ykk gh la[;k 25 rj Aek.k 10-20 VDds g'rs- 2017 Ykk efgYkkaph la[;k 28 brdh >kYkh-

jKT;10sr efgYkkaps Aek.k gs 1952 rs 2017 Ik;zr ikgrk vis Yk{kkr ;srs dh Yk'dIOs
Aek.’p lalnsP;k ofiB 10kxzgkrhYk fL«k:;kaph la[;k dehp jkghY“Ykh vkgs- Yk'dlOsP;k
rqYkusr jkT;IOsr gs Aek.k tkLr vIY™ rjh loZIk/kkj.k 5-85 VDds rs 11-98 VDds ;k njE;kup
R;kaph la[;k jkfgYkh vkgs-

egkjk’Vv? folkheaMGkrhYk fL«k;kaps Afrfu/kRo %&

Jekad o’kZ ,dg.k InL; efgYkk InL; Afrkr
ifgYkh 1962 265 17 6-14
nqljh 1967 271 12 4-42
frljh 1972 271 12 4-42
p©Fkh 1978 288 9 3-12
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ikpoh 1980 288 19 6-90
Igkoh 1985 289 16 5-53
lkroh 1990 288 6 2-07
vkBoh 1995 288 11 3-80
Uooh 1999 288 13 4-50
ngkoh 2004 288 12 4-15
vdjkoh 2009 288 12 4-16
ckjkoh 2014 288 20 6-94

Ykk dIOk vkf.k jkT;IOsrhYk fL«k;kaps Aek.k ikfgY:kuarj R:k rqYkusr egkjk’VakP;k
foflkeaMGkrhYk efgYkkapk IgOkx ikg.” vko’;d Bjrs- egkjk’V? jkT;kP;k LFkkiusiklqu vkti;tr
,dg.k 12 IkoZf«kd fuoM.kqdk >kKY;k-

fo/kku 10sr ikBfoY" tk.kkjs Afrfu/kh IkoZf«kd fuoM.kqdhOnkjs ikBohY™ tkrkr-
fo/kkulOsP;k fuoM.kqdhr efgYkk fuoM.kqdkaP;k Mkoispkr deh iMrkr] R:keqGs
fo/kkulOslkBh jktdh; i{kgh fL«k;kauk deh la[;sus mesnokjh nsrkr fuoMqu ;s.;kph {kerk ;k
iYkhdMs d’kkpkgh fopkj dsYkk tkr ukgh] R;kpk ifi.kke L«kh mesnokjkaP;k la[;soj g'r'-
ek«k fo/kku ifi knsojhYk Afrfu/kh IkoZf«kd fuoM.kqdhOnkjs tkr ukghr- rs ikBfo.;kpk fu.kZ;
jktdh; i{fk ?"m “kdrkr- ek«k rsF°gh jktdh; i{k fL«k;kauk lekfo’V d#u ?"r ukghr- vkrki;trP;k
fo/kku ifiknsrhYk tkLrhr tkLr Aek.k 13-88 VDds jkghY” vkgs- rj gs Aek.” 2-56 VDds i;tr
[kkYkh ns[khYk xsY" vkgs-

fo/kku IOsr 1962 ef;s 265 InL; la[;k g'rh R;krqu fL«k;kaph la[;k dsoG 17 brdh g'rh
0 6-14 VDds Aek.k g'rs- 1967 Ykk InL; la[;k 271 g'rh R;krqu fL«k:kaph la[;k vktqup
[kkYkh tkmqu 12 oj vkYkh- 1985 Ykk 288 InL; la[;k e/kqu fL«k;kaph la[;k 1+6 o Aek.k 5-
53 VDds rj 1978 e/;s fL«k;kaps Aek.k ?kVqu 3-12 VDds o la[;k gh 9 oj vkYkh- 1990 Ykk
289 InL; la[;siSdh efgYkkaph la[;k vtqup ?kVqu 6 oj vkYkh o 2-07 VDds Aek.k >kY"-
2004 Ykk 288 InL:kaiSdh efgYkkaph la[;k 12 rj Aek.k 4-15 VDds brds >kY"- 2014 e/;s
288 InL;kaiSdh efgYkkaph 10"ZPp la[;k 20 brdh >kYkh- gs Aek k ok<kos ;kdjhrk
efgYkkauh ig<kdkj ?"." vko’;d vkgs- ;kr lektkus efgY P;k ikBh’kh vl.” vR;ar xjtsps vkgs-

gtkj” o’kkZiklqu L«kh visf{kr jkfgYkh vkgs- R;keqGs fL«k;kaP;k ekufld] “kkfjfjd]
cOfind fodkl g'm “kdYkk uOgrk- ijarq Lokra«;kuarj ?kVukRed rjrgnh o dk;n;keqGs
fL«k;kauk [kqi laj{k.k feGkY" vkfk fL«k;kaP;k fodklkdjhrk vusd midekauk pkYkuk
feGkYkh vkt efgYkkae/;s fk{k.kkpk >kY“Ykk Alkj vkfk jkT;?kVuspk lektkoj iMY Ykk
AOko ;keqGs fL«k:kaP;k fodklkYkk [kqi xrh >kYkh vkgs- R;kp cjcj L«kh & iq:’k lerk :kl
fo”’k egRo Aklr >kY"-

vls VIY" rjh fL«k;kaps A”u laiY"Y" ukghr] vtqugh R;akph vis{kk FkkacY Ykh ukgh-
lektkP;k ,dk oxkZr tjh Ig/kkj.kk >kYkh vIYkh rjh nqljik oxZ ek«k vtqugh fL«k;kaps
“k”k.k o vis{kk djr" gk nqljk oxZ lektkr e"B;k Aek.kkoj vkgs-

vkt jktdkj.kkr o jktdh; IYYkk inkaoj efgYkk vkY:k vkgsr- fL«k;ka v’kkp Adkjs Axrh
djhr jkgkoh- ;kdjhrk osG vkgs rh lektkus ig<kdkj ?"mu fL«k;kauk ikBEck ns.;kph-
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Abstract:-

Historiography is an art of writing history. It can also be seen as study of written history. In
history, we see same event can be written from different point of view. Different schools of
historiography award us with different interpretations of the same event as per their own
perspective. The imperial, nationalist, British administrative and regional school of history
analyze History of Tarabai as per their own point of view. In this way, in the subject of history,
we can see that a single historical personality being interpreted from totally different angles, by
different schools of historiography. Maharani Tarabai is one of the important personalities in the
Maratha history. She managed the state affairs in the name of her son Chhatrapati Shivaji 11,
when Maratha state was facing most dangerous challenge by Mughal emperor Aurangzeb. Her
role has been studied by different historians. Some historians have given Tarabai due importance
where as many have not even consider her contribution significant to the Maratha state. At some
instances her role as lady ruler is overshadowed by the patriarchal view of the historians. This
paper attempts to examine various historical views about the career of Maharani Tarabai.

Keywords:-historiography, administrator historian, regional history, feminist.

The term ‘Historiography’ means the art of writing history. It is the history of
history, or the history of historical writings. Historiography chronicles the story of
successive stages of the development of historical writing. For instance, the Maratha
historiography, which encompasses major period known as ‘Maratha War of
Independence’, the twenty five years’ war fought by the Marathas against the gigantic
Mughal forces in Deccan. This whole struggle was laden with many important events,
especially conflicts and the last phase of this war was fought under the leadership of
dowager queen Tarabai. It was that crucial period when Emperor Aurangzeb had left
Delhi to crush the Swarajya, or the Maratha state in the Deccan, after the death of
founder of Maratha state, Chhatrapati Shivaji. We also see the death of his two sons in
the following two decades. At this point of time, Tarabai, widow of Chhatrapati Rajaram,
accepted the regency and continued the struggle. The present paper attempts to examine
different historiographical connotations in Maratha history that have been written with
special reference to Maratha War of independence.

BRIEF HISTORICAL SKETCH OF MAHARANI TARABALI:

Tarabai, the Maratha Queen was the wife of the Chhatrapati Rajaram, son of
Chhatrapati Shivaji. After the death of King Rajaram, Tarabai became the de facto head
of government. She crowned her minor son, Shivaji I, then a child of four, and became
regent of the Maratha Empire. She is acclaimed for her role in keeping alive the
resistance against Mughal occupation of Maratha territories after the death of her
husband. Tarabai was from Mohite clan as she was the daughter of Chhatrapati Shivaji’s
commander in chief, Hambirao Mohite. She was trained in cavalry which facilitated her
to make strategic movement herself during wars. Tarabai is remembered for continuing
the Maratha War of Independence and defending the territories of the Marathas. The
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Queen of Maratha Empire was a spirited lady who did not waste time or tears on the fall
of the new Maratha capital Satara within a month of Rajaram’s death. She infused vigour
in her people and organized a tough opposition to Aurangzeb. If we look at the situation
of Maratha state at that time, Marathas had lost three of its kings within 20 years. There
was no capital, no well-established army, no treasury and the most important — no
considerable territory. During such adversed time Tarabai coronated her minor son as
new the Chhatrapati and took the responsibility of administration. The dowager queen
exhibited wonderful powers of organization and inspired the Marathas with a sense of
devotion to their national cause. To curb the Marathas, Aurangzeb, directed his forces to
conquer the strong fortresses of the region. But in reality, the Marathas constantly
hovered round the emperor’s camp and carried away everything that they could. The
emperor captured several Maratha forts, but lost them one by one to the Marathas again.
Exploits of Marathas against the Mughal armies were extremely audacious and daring.
Maratha commanders like Santaji Ghorpade and Dhanaji Jadhav had created a reign of
terror in the minds of the Mughals.

Under the leadership of Tarabai, the Maratha power became stronger which
compelled Aurangzeb to be on the defensive. The Maratha Empire in India, during the
last years of the aged emperor’s reign, proceeded beyond Maharashtra and led distant
expeditions into Malwa and Gujarat. They ravaged Burhanpur, Surat, Bharooch and
other rich towns of the western coast. They established their rule over Southern
Karnataka. In the midst of these difficulties Aurangzeb died on March 2, 1707.

Tarabai skilfully managed the affairs of the Marathas in the name of her son. She
moved constantly from fort to fort in order to direct operations and encourage her men.
The success of Maratha war of independence was in no small measure due to the
indomitable personality of the Maratha Queen. Unfortunately she had spent half of her
life in confinement. After the death of Chhatrapati Shahu, Rani Tarabai claimed that
Ramaraja is the son of Shivaji II. She managed to crown Ramaraja, son of Shivaji II to
the throne of Satara. But, Tarabai exercised too much control over Ramaraja which led to
a quarrel between the two. Tarabai’s later life is shrouded in controversy regarding the
adoption of Ramaraja and competition to Sakwarbai, wife of Chhatrapati Shahu of
Satara. In spite of all these difficulties she remained active in politics and tried hard to
establish her dominance in the state affairs. She died at the ripe age of eighty six at
Satara.

The sexual textual politics is evident as writers of history devote more pages to male
rulers compared to females. If we look at the Maratha historiography, the ‘Maratha war
of independence’ has been given immense importance. But at the same time the last
leader of this war, Tarabai has been given less importance in comparison to others. This
itself indicates the prejudiced approach of chronicle writers.

CONTEMPORARY VIEW:

There are several school of history in Maratha historiography, namely Imperial
school, Nationalist school and Regional historians. Khafi Khan is the earliest one who
spoke about Tarabai. Khafi Khan was in the court of Mughal emperor Aurangzeb. He
had been a petty revenue officer in the court of Mughals who used to accompany the
Mughal army in Deccan and was an eye witness of all conflicts between the Mughals and
the Marathas. His work ‘Muntakhab-al-lubab’ gives minute details of Aurangzeb’s
campaign in Deccan.

The chronicles of Khafi Khan showcase Mughal perspective of the campaigns of
Aurangzeb. From his writings we come to know that Tarabai was active in politics

MES Abasaheb Garware College, Pune Page 68



Student Research Journalof Arts and Science 2017-18

before actually holding the power as a regent of the state. He calls Tarabai as “a clever
and intelligent woman.”iShe had obtained reputation during her husband’s lifetime for
her knowledge of civil and military matters. After the death of the Rajaram, Mughal
camp rejoiced and expected no opposition from Marathas; but this assumption was
nullified by Tarabai. Khan mentions in his chronicle, Muntakhab-al-lubab as:

Tarabai as a regent showed great courage by commanding governance and by
strengthening the power of Maratha during her rule. She took vigorous measures of
ravaging the imperial territory and sent armies to plunder six Subhas of Deccan as far as
Sironj, Mandsore and the subha of Malwa. She won the hearts of her officers, and for all
the struggles and schemes, the campaign and sieges of Aurangzeb up to the end of his
reign, the power of Maratha increased day by day.ii

Consequently, during these years strength of Marathas increased and they even
penetrated in old Imperial territories. The commanders of Tarabai cast the anchor of
permanence wherever they penetrated. Khafi Khan has emphasized the courage and
warrior spirit of Tarabai. Tarabai kept up state of warfare for ten to twelve years even
after the death of her husband. They then offered to make peace upon condition of
receiving a grant of sar-deshmukhi of six Subhas of Deccan, at the rate of nine percent.
iiEven though he is a Mughal historian, Khafi Khan has given much more importance to
Tarabai as compared to all the other Maratha historians. He has admired her for the
courage and intelligence that she has shown both in politics and warfare. First she won
hearts of Maratha sardars and then directed them to work for Maratha State. Khafi Khan
is of firm opinion that Aurangzeb couldn’t achieve his dream of conquering whole
Deccan because of Tarabai. The significance of Khafi Khan’s account lies in the fact that
he is contemporary to events he described, and also belonged to opposite camp, wherein
he is unlikely to praise the head of the enemy camp unnecessarily.

PURE IMPERICAL VIEW:

Coming to the historians of colonial period of the Imperialistic school, we will take
into account the views of James Cunningham Grant Duff. Captain Grant Duff worked as
a political agent of the British Government at Satara. While working as a revenue officer
there, he had direct access to all available sources like Bakhars and diaries kept in the
Satara archives. Chhatrapati Pratap Singh, the descendent of Chhatrapati Shivaji helped
him in every possible manner and handed him over all the important state papers. Grant
Duff has written A History of Maharattas in three volumes. In his monumental work, he
has covered period from 1000 AD to 1818 AD.

Duff in his work mentions Tarabai as a regent of Maratha state, but there is no
description of efforts taken by her to save Maratha State from clutches of Aurangzeb. All
the events of this period are written in his history but he has not acknowledged Tarabai
as a driving force or the visionary behind all the actions taken by Marathas. Duff has
given little importance to her political role. In the end, he calls Tarabai ‘Obdurate’, the
one who never changed her opinions and remained firm with it. He has explained her
character just in a line saying - to the last moment of her existence she mentioned her
inveteracy against Balaji Bajirao and Sadashiv Bhau, declaring that she expired
contented, having lived to hear of their misfortune and death. Till the last breathe of her
life she remained stubborn.iv

In a way we can see that Duff has correctly described Tarabai’s stubborn nature but
somehow he has given less importance to her political role.
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BRITISH ADMINISTROR HISTORIAN’S VIEW:

Further, C. A. Kincaid and D. B. Parasnis as joint authors have written The History
of Marathas on the basis of huge document that Rao Bahadur D. B. Parasnis possessed.
These historians used published as well as unpublished material to write the history of
the Marathas

Historiography of C. A. Kincaid throws light upon the positive aspects of Tarabai’s
reign in his much acclaimed work titled The History of Maratha People. Kincaid calls
Tarabai as an ‘ardent spirit’.v Tarabai summoned the council of state on behalf of her son
Shivaji. She was the one who insisted for recognition of her son Shivaji II as the king of
Marathas. The kingship of Shivaji II was opposed by many Maratha nobles of that time
but she was the one who remained strong to her opinion and brought almost all major
Maratha sardars under the banner of new king. To make situation favourable she even
reduced few old nobles and raised new ones in power. While talking about Tarabai’s
military skills, Kincaid compared her with the Greek goddess of war ‘Hera’. Living life
of common trooper, exposed to the sun, sleeping on the ground, Tarabai was everywhere
encouraging her officers, planning campaigns and organizing victories.vi It was her clear
vision and accurate judgement that made her a true leader on both battlefield and council.
Kincaid gives much importance to the inborn skills of Tarabai with the help of which
Maratha counter offensive began to threaten the Mughal Empire. Tarabai was true
driving force behind all the actions taken by Maratha sardars especially to retake forts
taken by Aurangzeb in earlier days.

Gradually, when Shahu tried to establish himself as the Chhatrapati of Marathas; he
was strongly challenged by Tarabai. It was clear that as long as that daring and active
woman remained in power at Kolhapur, it was impossible to restore Shahu’s authority.vii
Historians Kincaid and Parasnis spend lot of ink in giving details of further politics
played by Tarabai to remain in the power. While concluding the chapter historians
Kincaid and Parasnis have spoken about how personal flaws of rulers pave a way to shift
in power from Bhosale family to the Bhatt family. It was the quarrel between Tarabai
and Shahu which lead the rise of Balaji Vishwanath. Tarabai, the one who once gathered
Maratha forces under one banner when there was no true king to the people, became the
reason of fall of her own Bhosale family due to her over ambitious nature. Kincaid
opined that her actions led to the rise of sovereignty of Balaji and fall of the house of
Shivaji.

NATIONALIST VIEW:

In addition to this, Justice M.G. Ranade, the first Indian author writes about the
history of Marathas in his extensive work titled, Rise of Maratha Power. In this book,
author gave details of how Marathas established their rule in the ranges of Sahyadri and
further expanded outside current Maharashtra. The book focuses on the origin of
Maratha power and its expansion in Peshwa period. One important point which is to be
noted here is,that there are very few references of Tarabai. She has been referred just as a
regent, or mother of Chhatrapati Shivaji II. The book has completely neglected the
importance of Tarabai in the continuation of Maratha struggle during the ‘Maratha war
of Independence’. It is strange to see that an eminent social reformer who has worked in
the context of women empowerment and upliftment of women; has completely neglected
the importance of a female ruler i.e Tarabai.

Further, G.S. Sardesai, historian of nationalist school, is an eminent historian in
Maratha History. His book entitled Riyasats written in Marathi, covers a span of 1000
years of Maratha history and his New History of Maratha in English are considered as
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reliable sources of history. While talking about Tarabai, Sardesai says, What Rajaram
lacked was amply made up by his spirited queen Tarabai.vii She was active in politics
from Jinji also. Comparing their warfare skills Sardesai further adds, “as far as war was
concerned Tarabai inspired greater vigour and enthusiasm in Marathas than her husband
Rajaram did. Tarabai exhibited wonderful powers of organization and inspired one and
all with the sense of devotion to the national service.ix

Sardesai further adds:

After the death of Rajaram, she persuaded Maratha sardars and inspired them to
work for the Swarajya. Her inspiration played important role in those crucial years when
Marathas were in shadows of Aurangzeb’s army. She constantly moved from fort to fort
without fixing her capital and her this act encouraged her followers to fight against
Mughals with more vigour. Sardesai gives Tarabai credits for the resurgence of Maratha
state after the twenty five years’ war with the Mughals. It is pity that a capable woman
like Tarabai, who had in her younger days achieved signal success in the war against
Aurangzeb, should find her after life wasted. x

Another notable historian, Sir Jadunath Sarkar has written a major work on Mughal
history. While studying Mughals, he came across Marathas and then he authored two
books namely, Shivaji and His Times and House of Shivaji. In his work History of
Aurangzib, he has given few references of Marathas. In a section captioned “Tarabai
rules as queen-mother; her character and policy” he rightly pointed out:

The supreme guiding force in Maharashtra now was not any minister but the
dowager queen Tarabai Mohite. Her administrative genius strength of character saved the
nation in the awful crisis that threatened it in consequence of Rajaram’s death, the
disputed succession to his throne, and Aurangzeb’s unbroken victories from 1699 to
1701. Already in her husband’s lifetime she had displayed masculine energy and
intelligence and begun to draw the thread of the administration into her own hands’.xi

In the name of the topic itself he calls Tarabai as a ‘queen-mother’. In a way, her
independent existence is denied and she has been either attached with her husband or her
son. Other point to be noted here is that, her qualities are being called as ‘masculine
character’ and not accepted as the qualities of a lady. He addresses Tarabai as a ‘Maratha
King’. He states without naming her:

The Maratha king is now all powerful. He had hundred thousand well trained
fighting men in his charge: so he is not afraid of giving an open fight to the Emperor. It
is now the Maratha Raja’s turn to inspire the same terror among the Mughals which
Aurangzib in his earlier days used to do among the Marathas.xii

Here Sarkar is talking about power acquired by ‘Maratha king’ but in reality during
last years of Aurangzeb’s life, the actual power was held by dowager queen Tarabai, who
acted as the regent to Shivaji II. Here, we cannot escape but notice that Sarkar refuses to
acknowledge Tarabai as the real ruler and talks about the power of ‘Maratha king’, who
was a minor. His reluctance to call a lady as fountain head power clearly shows his
patriarchal prejudice.

Further, Sarkar’s other work titled House of Shivaji is purely dedicated to the
Bhosale family and their achievements. Even though the book is dedicated to Bhosale
clan, it clearly neglects Tarabai. A part of book talks about Santaji Ghorpade too, but
there is not even a single reference to Tarabai.
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REGIONAL HISTORIAN’S VIEW:-

Coming to regional historians, Dr Jaysingrao Pawar is one of the most prominent
historian of this century in Maratha History. He has authored many books on Maratha
history; to name them, Chhatrapati Sambhaji, Marathi Sattecha Uday, Rajrshi Shahu
and Senapati Santaji Ghorpade. One of his works is exclusively dedicated to Tarabai,
entitled Maharani Tarabai.

Dr Pawar has portrayed Tarabai as one of the most important characters during
Maratha War of Independence. According to him, “Tarabai has ‘extraordinary
importance’ in the Maratha history. History of Marathas of these seven to eight years
(1700-1707) is history of their struggle against Aurangzeb. The Maratha queen has
provided extraordinary leadership during this military struggle, which is the peculiar
characteristic of this period. xiii

After the demise of Rajaram, she does not waste time in mourning. To continue
Maratha war of independence and to protect the Swarajya were the major challenges in
front of her. Thus, without being hampered due to the sorrow of losing her spouse, she
stood strong to fight against the prevailing dire conditions. This deed of hers is a
representation of her extraordinary willpower, says Pawar. He also talks about the
strategy adopted by the Marathas at that time. Strategy was to keep fighting for the fort
besieged by the Emperor for as long as possible and at last in case there is no other way
out, hand the fort to the Mughals in exchange of cash. So Marathas were fighting on both
strategic and military fronts.

Similarly, Marathas for the first time adopted aggressive strategy rather than
defensive one. It was Aurangzeb and contingents who were in the need of defensive
plans. Tarabai had developed a strategy to protect the forts. They used to defend the forts
as much as possible but when they found it difficult to fight any further, they used to
accept cash from the imperial forces and used to give up the forts. In this way, imperial
army was kept engaged at one fort only and thereby could win only one fort at a time. Dr
Pawar pin points the strategies of Tarabai as a skilled politician. He explicates:

Simultaneously while Mughals were trying to conquer forts in Maharashtra the
Maratha forces were busy in ravaging core Mughal territories as far as Malwa. At one
point Aurangzeb had a doubt that Marathas would attack Agra and so he had sent
imperial forces to stop Marathas from marching further in the North. Dr Pawar points out
very basic difference between the Rajaram and Tarabai’s strategy. In case of Rajaram
only Maharashtra and adjoining region were the areas of concern but when Tarabai took
the charge of the state, she sent her armies into Gujrat, Malwa, Telangana, and Carnatic
to distract Mughal army and win loot. Due to the terror of Maratha forces Chin Qulich
Khan who became Nizam-ul-Mulk of the Hyderabad in later period, took a refuge in the
fort of Mudgal.xiv

The Mughals in the course of their Deccan campaign can be said to have captured
only Rajgad based on military efforts. Control of the other forts was negotiated with the
Marathas which was embarrassing to the whole Mughal army.

Due to the efforts taken by Marathas under Tarabai’s leadership, Aurangzeb was
convinced that it was not possible to win against the Marathas on military front. Finally
he died without completing his Deccan campaign. Dr Jaysingrao Pawar concludes:

Thus such a persistent Emperor was fought off by the Marathas for approximately
25-26 years. The last fight happened under the leadership of young queen. The 25-year-
old queen accepted Emperor Aurangzeb’s military challenge with sword and mastered
strategies. A 25-year-old widowed queen of a king with a small kingdom in the South
stood strong in the violent struggle against the Mughal Emperor for seven years and
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rendered him helpless. This extraordinary happenstance should be source of
inspiration” .xv

CONCLUSION:

As we have discussed above, one can see that Tarabai continued the Maratha-
Mughal struggle in adverse conditions and tried to maintain the Swarajya. Her character
is examined by different historians from various point of view. Khafi Khan, a Mughal
historian considers her as the major reason behind the failure of Aurangzeb in his last
years, whereas Grant Duff, the colonial historian is reluctant to see her as an important
figure of the struggle. Kincaid - Parasnis and G.S. Sardesai give details of action taken
by Tarabai in detail but still she is not given the due credit that she deserves. Whereas
nationalist historian J. N. Sarkar is reluctant to acknowledge her as ruler of Maratha State
altogether. On the other hand, the regional historian Dr Jaysingrao Pawar has done
extensive work on Tarabai and she is given justice in his work.

The discussion so far has thrown light on the aspects in which Tarabai excelled in
the expectations of a kingdom towards a ruler. She broke the stereotypical roles the
society then used to thrust on to women and shone through with the light of sheer will
and perseverance to maintain the Maratha kingdom. However, there are a few inferences
that could be highlighted and given a thought about.

Firstly, Queen Tarabai's reign is important in various aspects viz. politics,
administration, and from a feminist point of view. Her role does not get the amount of
attention it deserves, i.e., it has not been studied from all possible angles to do her
justice.

Secondly, it throws light upon how Tarabai was an indivisible part of the history of
Marathas and a detailed account on the same would be incomplete without encompassing
her contribution. However, her contribution does not get the credit it should ideally
receive. A number of historians have emphasized the role of the Maratha generals above
Tarabai. They distribute the credit amongst her and her followers (who, no doubt, have a
right to be praised) but Queen Tarabai as an active and efficient monarch of a sovereign
kingdom fails to reach the common audience.

Thirdly, in my view, very less importance has been given to the political
achievements of Tarabai. When her husband Chhatrapati Rajaram was reigning, there
was a clear decentralization of power, which was steadily transferring in the hands of
Watandars. It has been generally agreed that this was due to the changing political
conditions and difficulties. Chhatrapati Rajaram was perhaps not left with any other
option other than deviating from the original policies of Shivaji of centralisation. When
Tarabai started acting as a regent, the political situation was much more alarming than
that witnessed by Chhatrapati Rajaram and yet she was more able to centralise the power
in her own hand, than her husband. This particularly excellent political achievement at
which she excelled more than her own husband, finds little to no reflection at all in the
writings of different historians.

Fourthly, Tarabai was the one and only female ruler of the Maratha state. If we look
at the historiography in general, female rulers have always got less importance at
national level, where as their achievements are celebrated more on local level. On
national level, a female is not easily accepted as a ruler or the one who can manage the
state affairs on her own. We can clearly see this approach in the histories of different
historians, e.g. Tarabai is celebrated in the history written by Dr Jaysingrao Pawar but
her importance is underrated by national level historians like Sir Jadunath Sarkar.
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Fifthly, being a lady Tarabai, kept the state of war with the Mughals and defended
the Maratha State. Her actions were as good as a male ruler. Rather than accepting her as
a female ruler, the main stream history has assimilated her in the masculine approach.
Her independent existence as female ruler is overshadowed and she has been shown as a
masculine lady ruler. In my opinion, the history is not ready to accept a female who has
ruled the state. Tarabai has not given proper and independent status and rather
assimilation of her role in male centric history has happened.

Another important point is, we have to see each and every historical personality not
as an independent one but as the one who exists in particular era. Which means, while
studying any historical character, we need to consider particular characteristic of that era.
In this context if we look at Tarabai, she managed to rule the state even in the medieval
period which was a male dominated field at that time. She was progressive at that point
of time and her actions can be considered as pathbreaker. Tarabai went against the
traditional thinking and hence her reign has significant importance in the history of
Marathas.

Lastly, Tarabai has always been looked at through the glasses of masculinity. Her
achievements have been overshadowed by stating that she was 'masculine' enough to
shoulder the juggernaut task of maintaining Swarajya. Thus, eliminating the chance of
her gaining thecredit she deserves as a woman and not as someone 'dared to be masculine.'
Although it is noteworthy that the qualities the Queen possessed were considered masculine
in the era she reigned, in the current era there should not be any hesitance to accept her glory
as a feminine flag of victory.
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