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PREFACE

It is indeed a great privilege to write on thigpy occassion on “Avishkar — Solapur University
Research Journal”; which is dedicated to the rebeanrk of undergraduate and postgraduate students.
The idea is to provide a platform to researchemfall disciplines of knowledge viz. languages,ialoc
sciences, natural sciences, engineering, technokedyycation, etc. to publish their research worét an
inculcate the spirit of research, high integréthics and creative abilities in our students.

The Solapur University; one of the youngentvidrsities situated on a sprawling 517 acre campus
was established by the provisions of the Maharasbniversity Act 1994 by converting the three
departments namely Physics, Chemistry and Geolfagctioning as P.G. Centre of the then Shivaji
University. The University aims for the holistiewklopment of the students with a motto of “Vidya
Sampannatta.” Since, | joined as Vice-ChancelloBatapur University on f1December, 2012, | have
been busy toying with the idea of making universitpioneering institute for higher education bath i
terms of teaching/learning and Research. Both amgoitant dimensions of education which can
determine the fate of nation when we are facing oballenges with micro and macro implications.
Solapur University has placed it's bet on the etlanaof youth as it is the best possible investmiant
it's human resource for a society/country.

In order to promote excellence in study aesearch and to ensure equitable development we
encourage and equip the aspiring students to sdidndbeir studies. The University offers all ifsG.
courses based on the Choice Based Credit Systel@§LCBom the academic year 2009 onwards; and
the University provides a platform for enhancedsearch interaction with various research and
academic institutions; the faculty and studentgetopublications in top ranked journals.

I am happy to share with you that wewsorking on changes to gear for new challengdstine
education discourse; by developing young talentetiskilled human resource of Universityseit
in diverse fields. The University
imparts education and conducts research througle trms namely, 17 study & Research departments
of 7 Schools on the University campus; 125 affdlchColleges located within the jurisdictional aoéa
the University ( Solapur district), & P. G. Extemsicentres at various colleges. In addition, the
University has established specialized centrexdmducting high end research in the frontier axdas
Science & Technology and also for conducting exterad activities.

In order to deliver lectures and presgnthoughts through multiple technology platforarsd
pathways, even the teaching fraternity will haverdtearn, reengage and retrain themselves for the
immediate future. | understand that Solapur Ursigineed to reinvent itself as enabler of sociatper
than mere gatekeeper of higher education by fogusinnew technologies and cutting edge thinking.

My heartiest congratulation to all resbars, Editorial Team and Best Wishes for your &onis,
plans and hopes to make this Avishkar Solapur UsityeJournal a better publication. We have made
every attempt to provide current and actualistiorimation about R and D of this University in this
journal and | am sure reading this would be #&orimative and a rewarding experience.

Prof. (Dr.) N. N. Maldar
¥i€Chancellor
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PREDICTION OF SURVIVAL OF BURN PATIENT USING RADIAL BASIS

FUNCTION NETWORK
S. R. Gengaje, L. S. Alandkar

Walchand Institute of Technology, Solapur, Mahatash

Abstract

The purpose of the present work is to developambdical expert system using radial basis function
network (RBFN) for prediction of survival of burratent and evaluate the performance of the systemabying
the spread constant of radial basis function (REBK}hogonal least square learning (OLS) algoritisnused for
designing of radial basis function network. Twetttsee factors, those influence the survival afnbpatient such
as age, sex, delay in admission, size of burn fiéerdnt body parts are used as input for RBFMpat being
survival or death. Retrospective data of 306 p#iés used for an RBFN system training and testising
MATLAB platform. The result is compared by varyitite spread constant of radial basis function.

Keywords : ANN, RBFN, neural network

Introduction

Burn is a complex medical problem through out tleglevwith dire consequences both
to the patients and society. In India it is a ma&ause of death next to road traffic accidents. In
the previous study, a three layer feedforward iadif neural network (ANN) with 23 input
factors trained with standard Gradient Descent Bamagation and Levenberge-Marquardt
algorithm was used for the prediction of survivilbarn patient-?2 In the present work, we
have developed a prediction system using radiais fasction network (RBFN) with same

number of input factor, where output being survisatieatf.

RBFNs have found popularity in pattern classificatiin areas such as speech
recognition and prediction, phoneme recognitiond &ace recognition The RBFN can be
regarded as a special two-layer network whichnedr in parameter by fixing all RBF centers
and nonlinearities in the hidden layer. Thus thddan layer performs a fixed nonlinear
transformation with no adjustable parameters amdaips the input space onto new space. The
output layer then implements a liner combiner ois thew space and the only adjustable
parameters are the weights of this linear combifidrese parameters can therefore be
determined using linear least square mettiod

The performance of an RBFN critically depends uffanchosen centers. In practice the
centers are often chosen to be subset of the Ta¢aOLS method can be employed as a forward
regression procedure to select suitable set okcefitegresses) from a large set of candidate. At
each step of the regression, the increment to xpéaieed variance of the desired output is

maximized. Furthermore oversize and ill conditignproblems occurring frequently in random -
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selection of centers can automatically be avoiddils rational approach provides an efficient

learning algorithm for fitting adequate netwdtks

Materials and Methods

RBFN is used for prediction of survival of burnigats i.e. survival or death. The use of
this model will help the clinical people to betidentify the risk group and provide treatment
accordingly, at various burn centets
A. Data Preparation

Many studies have analyzed the important factdrghvinfluence survival. In order to
obtain better results, following 23 influencing s have been considered for the present

study. These factors are decided after rigorous disonssith medical experts.

1. Age of the patient 2. Sex of the patient

3. Delay in admission to the hospital. 4. Causeurh

5. Inhalational burn 6. Co- morbidities

7. Method of dressing 8. Type of admission

9. Way of burn 10. RT feeding

11. Positive pus culture 12. Positive blooduralt

13. Protein supplementation 14. Type of line

15. Operation 16. Size of the burn (%) for eidifferent

parts of the body.

The total body surface of a patient is divided ifailowing eight parts by Wallace’s Rule
of Nine"2

Table 1 : Distribution of Human Body in Eight Parts

Sr. No. Body Part Max. Size (%)
1 Head,Face, Neck 9
2 Chest, Abdomen 18
3 Back 18
4 Genetelia 1
5 Left upper limb 9
6 Right upper limb 9
7 Left lower limb 18
8 Right lower limb 18
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Retrospective data for 306 burn patients is calddrom Solapur Burn Care Center,
Solapur which is a leading medical center in Saldputreatment of burn patients and research.
The whole data set is divided randomly into twotparTraining set (153 sampleS)Testing set
(153 samples). Each data sample has two part$ anml output. Input consists of 23 values
corresponding to each input factor. These inputieslare normalized in the range of 0 to 1.

Output is 0 for survival and 1 for death of a pattie

B. RBFN Architecture

The prediction system is implemented by RBFN aswshin Fig.f°. The input layer
consists of total 25 neurons. Input factor of tyg#h two possible values or with a continuous
normalized value in the range of 0 to 1 are inmib@ 1 neuron. Factors with 3 or 4 possible
values are input with 2 neurons. The output ldyas only one neuron whose output is either
1(death) or O (survival). Hidden layer neuronscresen equal to training data sample

The inputs of RBFN are directly connected to eaasidbfunction and the output of the
activation functions are then weighted and sumniRBIEN take non-linear input spaces and
output linear activation outputs through a singtiglen layet”’.

Using inherent nonlinear approximation propertRBFN are built to have the capability
to model very complex patterns, which are uniquatrogds (means), spreads (standard
deviations from means), and activation functions With multilayer perceptron (MLPS),
weights are adjusted during training but in additithe spreads and centers of each cluster are
also updated. For feature spaces in 2 dimensionscalar cluster is formed for RBFs 3-
dimensional spaces result in spherical clustersRiBFs; dimensions greater than 3 results in
hyperspherés.

RBFN also have faster learning capacity, are easieimplement, less complex in
structure, and computationally more efficient théioPs5’.

C. Radial Basis Activation Function
A radial basis function (RBF) is a real-valued ftime whose value depends only on the

distance from the origin, so that
¢(x) = o(|[x]])

Or alternatively on the distance from some othentpg called a center, so that

d(x,c) = ¢([lx—cl)
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Any function¢ that satisfies the propert: ylx) outout
#(x) = o(lx|D) is a radial function. The norm i I
usually Euclidean distance, although oth » Wobioe

distance functions are also possible. Sums

Wy  weights

radial basis functions are typically used
approximate given functions. Thi @& ) - fﬂ(f?) basis
approximation process can also be interpretec
a simple kind of neural netwotk

There are several forms of the radial ba

function, however, the most common chosen i inputs
Gaussian function. Figure 1. Basic RBFN
) . —{Ei"‘]?
d(r) =e (where = — Il — 1)
Where ‘r’ represents distance (radius) from a aqese &' is the spread constdnt
// /”\\\ dist
y ///‘/.r X/\r/\(\/v Istance a
)
‘ \\_7,/ /) [ R ;
actvaton - 05 N ZAN
7N\
0 = M
/ \ -0.833 | +0.833
. N a = radbas(n)

distance

Figure. 2. Radial basis function

Hence samples located at large distances from #enn(cluster centers) will fail to
activate a particular basis function while maximaativation is achieved by data samples
closest to a cluster’'s mean. Each cluster hasits®aussian distribution, mean, and spread.

In the present work, we will study the effect oé thariation of spread constant over the
output of the RBFN.

D. RBFN Training

Supervised learning is used to train the RBENThe following parameters are
determined by the training process:

1. The number of neurons in the hidden layer.
2. The coordinates of the center of each hidden-IBRgH function.
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3. The weights applied to the RBF function outputdheesy are passed to the summation
layer.
The training of RBFN is carried for various valoke the spread constant of RBF function.
The RBFN model is implemented over Neural Netwboklbox (NN Tool) of Matlab.

E. RBFN Testing
The trained RBFN is tested over the 153 samplepeb#ing on minimum testing errors

better RBFN architecture is chosen. This RBFN a&echire can be used for prediction.

EXPERIMENTAL RESULTS
Input Neurons: 25 Output Neurdn:

Hidden layer Neurons (Radial basis neurons): 153
Goal : 0.0
Training Set: 153 samples  Testing Set: 1530$@8n

Table 2 : RBFN Evaluation by Varying Spread ConistdiRBF

No. | Spread Constant Testing Error | No. | Spread Constant| Testing Error
1 0.1 81 14 1.4 16
2 0.2 81 15 1.5 16
3 0.3 80 16 1.6 16
4 0.4 72 17 1.7 15
5 0.5 71 18 1.8 15
6 0.6 67 19 1.9 15
7 0.7 51 20 2.0 15
8 0.8 41 21 2.5 15
9 0.9 28 22 2.6 16
10 1.0 19 23 2.7 17
11 1.1 12 24 2.8 17
12 1.2 12 25 2.9 17
13 1.3 13 26 3.0 18

For the RBFN architectures with spread constantahd 1.2 of RBF found the best
result. Only 12 out of 153 testing samples are lassified.
Discussion
Table 2 shows how the spread constant affectdebign process for radial basis networks.
From Table.2. following observations have been made
1. Too small spread constant (0.1 to 0.6) results solation that does not generalize the
RBFN architecture.
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2. If the spread constant of RBF is too large (1.8.6), the radial basis neurons will output
large values (near 1.0) for all the inputs useddsign the network. If all the radial basis
neurons always output 1, any information presetddtie network becomes lost.

3. Spread constant of RBF in the range of 1.1 to kBenlize the RBFN architecture
sufficiently.

In this way the selection of spread constant of RBlys important role in the RBFN system

designing.

Conclusion
In the present study, RBFN network trained with slupervised learning algorithm is

used to predict survival of burn patients. Twerltseé vital influencing factors are input to an

RBFN, survival or death as an output. The systenfiopwance is evaluated by varying the

spread constant of RBF. We conclude that we haebdose the spread constant of RBF larger
than the distance between adjacent input vectorssso get good generalization, but smaller
than the distance across the whole input spacepiemosed work that would mean picking a

spread constant greater than 0.9, and less than 1.4
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Abstract
In this paper we have presented a brief study enirtportance of discrete mathematics in computer

science. Also our main focus in this study is tipplizations of graph theory in image processingpanticular
image segmentation. The graph theoretical methadhigyhly efficient and cost effective way to penfoimage
segmentation. Segmentation subdivides an imageitgitoonstitute regions or objects. The level toickhthe
subdivision is carried out depends on the problaimd solved. Medical imaging is one of the mostaative
research topics in image processing. Modern rekdarimage segmentation has highlighted the prdsmeof
graph based techniques for medical applicationg ddntre of attention should be on the study operites of
minimal spanning trees, shortest paths trees anémai cuts and we revisit these notions for imaggnsentation
purposes.

Keywords: Discrete mathematics, Logic, Reasoning, Image Rsicg, Image Segmentation, Graph theory,
Graphs, Cycles, Graph @&ut

Introduction
Discrete Mathematics is the branch of mathematibtschv deals with the study of

discrete objects like integers, peoples, houseds betc. Digital computers are based on discrete
“atoms” (bits) i.e., information is stored and narated by computers in a discrete fashion.
0101101.... . Therefore, both a computer’s struciaiecuits) and operations (execution of
algorithms) can be described by discrete mathemalicis an excellent tool for improving
reasoning and problem--solving skills. Conceptanfrdiscrete mathematics are useful for
describing objects and problems algorithmically andlyze the time and space complexity of
computer algorithms and programming languages. €Sointhe useful tools of discrete
mathematics are logic, set theory, functions andtioms, number theory, combinatorics,
sequences, group theory, graph theory, trees. Lisgi@sis of Arithmetic Logic Unit (ALU).
Logic is crucial to IF statements, AND, OR, NOT ipgates, implementation of quantifiers,
Looping, Database Query Languages, SQL, and mucte.mmgic deals with methods of
reasoning which is important for conducting proafsd program verification. It gives the
foundation to the logic programming such as Pro&ww Lisp. Set theory provides the
fundamental idea of collection of well defined dete objects. Number theory has many
applications in computer science such as hashimgtifin, generation of pseudo random
numbers and public key system. Relations of twordie objects can be expressed in an ordered

pair (a, b) while executing a program, comparisaresmade, and based on the result different
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tasks are performed. A relational database stdresrformation such as online booking of
tickets, hospital’'s database etc. An applicationcombinatorics plays a major role in the
analysis of algorithms. For example average nunabdrmes that a portion of algorithm is

executed among many possible data sets. Tree @ dfatcture that represents hierarchical

relations between data items and sb®n
Graph Theoretical Approaches for Image Segmentation

Image segmentation is very fundamental problenomputer science. In spite of several
years of research, generalized solution to imagensatation problem is still a very tough task
because segmentation is inherently ill-posed. Amdifigrent segmentation methods, graph
theoretical approaches have many good featuresautigal applications. It organizes the image
elements into mathematically well defined strucsurenaking the formulation of image
segmentation problem more desirable and the coripuitenore efficient. Graph partitioning
methods can effectively be used for image segmentatn these methods, the image is
modeled as a weighted, undirected graph. Usuapijxel or a group of pixels are associated
with nodes and edge weights define the (dis)simyldretween the neighbourhood pixels. The
graph (image) is then partitioned according to iteigon designed to model "good" clusters.
Each partition of the nodes (pixels) output fronesd algorithms are considered an object
segment in the image. Some popular algorithms isfdategory are normalized citsandom
walker? minimum cut isoperimetric partitioning and minimum spanning tree-based

segmentation.
Applications and Objectives

Discrete Mathematics provides mathematical foundator different Computer Science
subjects such as Networking, Database, Image Friogge<ompilers and Interpreters, Software
Engineering, Computer Architecture Operating SysteB8ecurity, Advanced Algorithms and
Data Structures, Graphics and Animation, Artificlatelligence and will continue to grow.
However our main focus in this study is applicasioof Discrete Mathematics in image
processing in particular the applications of Graph Theory image Segmentation. These
techniques are considered to be one of the mosiesff segmentation techniques which are

mainly used as time and space efficient methodeefartime applicatioris
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Segmentatiosubdivides an image into it's constitute region®lbjects. The level to which the
subdivision is carried depends on the problem bsoiged. That is, segmentation should stop
when the objects of interests in an application endeen isolated. Image segmentation
algorithms generally are based on one of two baiperties of intensity values: discontinuity
and similarity. Following are the two different graph based imaggnsentation techniques

found in the literature.

The Graph Based Image Segmentation

In this paper, we conduct a systematic survey aplgrtheoretical methods for image
segmentation; the problem is modeled as partitgpirgraph into several sub-graphs such that
each of sub-graph represents a meaningful regioobgct of interest in the image. Image
segmentation is a classical and fundamental prolitbeimage processing. It is the process of
partition an image into its many disjoint subsatshsthat each subset represents a meaningful
part of the image. The quality of segmentation outgavily depends on the performance of the
whole vision system. A very large amount of literat on image segmentation has been
published over the past decades. Some of themdaheved good success, and hence became
popular in a variety of applications, such as madimage processify'**? object trackiny® **
recognitiort>*® image reconstructidi*®and so on.

The graph based image segmentation is based cctisgledges from a graph, where
each pixel corresponds to a node in the graph. Nt¥&ign each edge measure the dissimilarity
between pixels. The segmentation algorithm defittes boundaries between regions by
comparing two quantities — Intensity differencesoas the boundary and Intensity difference
between neighboring pixels within each regfoffrom the above survey we have the following

algorithm on graph based image segmentation.

Algorithm:

Step 1 The input is a graph G = (V, E), where V are theertices and E are m edges. Each
edge has a corresponding weight, which is a meadwlssimilarity between adjacent pixels.
Step 2 Perform the segmentation such that each compdhers corresponds to a connected

component in a graph G’ = (V; E’), where €E.



Avishkar — Solapur University Research Journal,.\2pR012

Step 3 If the weight of the edge connecting two vertigesadjacent components is small
compared to the internal difference of both the ponents, then merge the two components,
otherwise do nothing.

Step 4.Repeat Step3forq=1, 2... m.

Step 5.Return 8, the components after the final iteration.

Where S={§, ... &} is dis-joint set which contains divided segmeoitsn image.

Image Segmentation using Graph Cuts

Graph cuts are segmentation techniques that ditideimage into two parts, called
“object” and “background”. The minimum cut of theagh will determine the energy function to
be minimized either locally or globally. Interagtivsegmentation requires a user to indicate
certain pixels to be part of object or backgrouFs is the hard constraints imposed by the user
which provide clues on the parts that needed tselgenented. From the above literature survey

we have the following algorithm on graph cuts.

Graph Cuts Algorithm
Step 1: Start
Step 2: Load and read the image
Step 3: Signify the image as a graph by definingasdvertices) and edges
Step 4: Classify datacost (boundary term) and shoost (region term)
Step 5: Locating datacost and smoothcost
Step 6: Computation of energy Optimization
Step 7: End.

The most important part in this algorithm is defmidatacost and smoothcost. These two
parameters affect the most the result of Segmentati

Scope

The Graph Based Image Segmentation is a highlgieffi and cost effective way to
perform image segmentation. The threshold valuegsthe number of minimum vertices that

should be present so that a component can be evadids an image segment play an important
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role in determining the segmentation. The algoritisnhighly efficient but it had not been
effectively implemented in the project to see tHieaiveness of the graph based image
segmentation. Medical imaging is one of the mostv@aaesearch topics in image processing.
The numerous applications and the huge amount dicalemage data need complex software
that combine high level graphical user interfacesvell as robust and fast interactive image
analysis tools. Modern research in image segmentaias highlighted the prospective of graph
based techniques for medical applicatforihese new tools have generated a great interest i
the imaging community. The focus should be on tiuelysof properties of minimal spanning
trees, shortest paths trees and minimal cuts anewigt these notions for image segmentation
purposes.

Among the old image segmentation techniques, mamegessful techniques benefit
from mapping the image elements onto a graph. €gmentation problem is then solved by the
efficient tools from graph theory. One of the adeges of formulating the segmentation on a
graph is that it might not require discretizationuirtue of purely combinatorial operators and
thus incur no discretization errors. In spite of thuge amount of efforts dedicated to image
segmentation, a small amount of work has been doneview the works in this field. The
problem is generally modeled in term of partitianen graph into several sub-graphs. The graph
is then partitioned according to these criteriahstiat each partition is considered as an object
segment in the image. In these methods, fixed ltlotds and local measures are usually used for
computing the segmentation results, while globapprties of segmentation are tough to
guarantee.

The result of image segmentation is a set of setgrtéat collectively unite the entire
image, or a set of contours extracted from the snadne pixels in a region are similar with
respect to some characteristic or computed propetgh as color, intensity, or texture.
Adjacent regions are significantly different witbspect to the same characteristic(s).[1] When
applied to a stack of images, typical in medicahging, the resulting contours after image
segmentation can be used to create 3D reconstngotidh the help of interpolation algorithms

like Marching cubes.
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Conclusion
This is a brief survey of importance of DiscretetMamatics in Computer Science, in

particular the importance of Discrete MathemaiticBnage processing i.e., the applications of
Graph Theory in Image Segmentation. Segmentatgorighhm is highly efficient but it had not
been perfectly executed in the work to see thectfieness of the graph based image
segmentation. The centre of attention should btherstudy of properties of minimal spanning
trees, shortest paths trees and minimal cuts andrewvesited these notions for image
segmentation purposes. In order to use Discretdéiadtics in Computer Science effectively
especially in Medical Image Processing we needeweelop new tools, and close interaction
between researchers from two fields. We need toemegearchers from both fields conversant
to the issues, problems, and challenges of problansing from the tree of life, engage
biological and mathematical scientists togethedafine the plan and develop the tools of this
field.
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INFLUENCE OF MICROORGANISMS IN PRODUCTION OF VERMIC OMPOST FROM WATER
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Introduction

Solapur city is one of the major cities from Westbtaharashtra. It is located at’#D N latitude and 75
54 E longitude. Solapur is famous for the textildustries. The city is enriched by two fresh witedies namely
Sambhaji tank and Siddeshwar tank. Sambhaji tarskomasidered as the breeding place for migratansbin the
recent past due to urbanization and beautificatbbrthe tank for the recreational purpose, and duehe
encroachment of nearby colonies, lots of domestisteventer into the tank. In addition to this, H#aenbhaji tank is
also a home place for regular laundry place of waskn activities which results in the release afretous
amount of various chemicals into the water bodytiuthe festival days the Sambhaiji tank is alsadpeised for
various idols immersions directly. All these adi®$ result in enrichment of nutrients’ increasepoilution level
due to release of unwanted chemicals and increabe ilevel of pathogenic bacteria through domesstigage.

In the present investigation an attempt has beahento recycle the solid waste which is being durpe
the banks of Sambhaji tank, Solapur following wittoper and scientific decomposition methods aftanual
method. It is established that organisms which dgxase organic matter use carbon as a main sousreody and
simultaneously nitrogen for constructing the cetlisturé?

Water hyacinth, an aquatic wedgighhornia crassipgsis a major threat to this fresh water body. Ehsr
a blanket of invasion of water hyacinth on the acefof the Sambhaji tank which results in a braggdiace for all
the disease born vectors. These activities indlneesutrophication of water body. Concurrent effate being
made by various government and non-government @g@ns to eradicate the dreadful weed by manually
removing the weed without much success conclusselts. The best method for converting this waterchnth
weed into useful product is by vermicomposting witle help of earthworms. The C:N ratio is an import
parameter which determines the quality of the veomipost.

If the C: N ratio is around 20, both these compdsiane available to the organisms to its maximutargx
When the high carbon content material is addetig¢csbil, the bacterial population increases enostyaaking out
soil nitrogen which otherwise would be availablatte plants®,

If a material with low carbon content is added he soil, it prevents competition for nitrogen bedwe
growing plants and microorganisms. It is well ebtdied that after decomposition, the compost issiared to be
if only there is no further anaerobic activity, hganeration and low C:N ratio or poor availabilitfycarbon which
can be used for agricultural soil

The objectives of our study are to convert freshewaveed, water hyacinth into a valuable and oiani
rich vermicompost and to prevent land filling byeseas a solid waste, to prepare vermicompost tepémntls

solely on microbial decomposition and to understahd role of microbial population in enriching the
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vermicompost. Therefore in the present study weshesed water hyacinth as organic raw material angerted it

into the microbial rich vermicompost.

(a) Invasion of Sambhaji Tank, Solapur by Wateaéigth

(b) Blockage for boading

(c) Dumping of Water Hyacinth
Figure 1 : Photograph of the site (a), (b), ()
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Materials and Methods
1. Experimental design —

e The dumped water hyacinth was collected from Sajnbdrzk, Solapur in Aug 2010.The plants as a whole
were initially kept in a heap for 15 days and sgreasun-dry for 20 days.

« Two drums of 20 L capacity with holes on lower sigere taken for the experimentation.

2. Preparation of compost samples

» All the experiments were carried out by using pdtwe.

« Initial compost mixture was prepared by additiondofed water hyacinth (50%) with one week old cow
dung (50%) as T1.

* In another pot a mixture of dried water hyacintb((Jparts) and also with decomposed culture (1Gspart
was prepared as T2.

e The two pots were closed with a lid and kept urater and shady place which enable the faster groith
microbes under prevailing condition. The mixtureswarned over after every 10 — 15 days upside down
for a duration of two months.

* Moisture was also maintained by sprinkling watezrgweek.

3. Physico-chemical and biological analysis

» The C: N ratio and macronutrients such as Nitrogdrgsphorous and Potassium were tested for both the
initial samples (Fresh water hyacinth, dried wéatgacinth, cow dung) as well as of vermicompost.

e pH was also measured intermittently .

«  Organic carbon was determined by using rapid igmamethod.

« Nitrogen was estimated by microkjeldhal method

e Phosphorous was determined by Vandomolybdic aciidwecolor method described by Anderson and
Ingran®.

e Potassium was determined by flame photometry method

Microbial population studies

Total number of fungi, actinomycetes and bacteriaitial and vermicompost were estimated by sprelate
method. Samples were serially diluted up to’ tfu/g

The various nutrient media used for microbial analysis

* Nutrient agar media for Bacterial growth,

» Sabouraud Dextrose agar-fungal growth,

» Pikovskayas media for Phosphate solubilising bagter
* Benet’s agar for Actinomycetes,

« Ashbys mannitol agar for Azotobacter
Results and Discussion

Results are presented in figure 2 (plates 1 toh& photographs of the site are shown in figurenithé
present study it was observed that there is a tiamian C: N ratio from the organic raw materialedsfor
converting into vermicompost. The C: N ratio inshéy isolated water hyacinth was 17.5 whereas ieddwater
hyacinth it was 14.02. For further decompositiongaiss cow dung was water hyacinth with known primas.

The C:N ratio of cow dung was 34.7 whereas whenctive dung is mixed with water hyacinth material @\
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ratio was found to be 14.72. When water hyacintls wéxed with decomposing culture the C: N ratio \8a35.
The nitrogen content was found to be more in theni@mpost produced from water hyacintbow dung (T1) .
The phosphorous content was 0.9% in T1 and 0.1%2iThe potassium content was 3% in T1 and 1.2%2irpH
of Tland T2 was 6.8 and 7.1 respectively. Tempezaias 28C in T1 and 36C in T2.

Microbial studies revealed increasing count in fndacterial, actinomycetes, phosphate solubgisiacteria and
azobacters in vermicompost as compared with thlimaw substrates (water hyacinth and cow duBgyterial
count was more and uncountable in both T1 and @&rrents. Fungal count was increased to 18xf/g in T1
and 10x10 cfu/g in T2. Actinomycetes count was increasedir20x10° cfu/g and 10x10 cfu/g in T2. Phophate
solubilising bacteria was 08xF@fu/gin T1 and 05x10 cfug in T2. Azobacter count was seen to be 13.2xf0/g
in T1 and 10x10 cfu in T2. There was overall enhancement of alrticrooraganisms in vermicompost produced
from water hyacinth treated with cow dung.

The completion of vermicompost and maturation bandetermined by its C: N ratio. According to
Morais et al. the completion of vermicompost pracé8. Many studies showed that there was a deciedSeN
ratio as compared to its original substfafe In the present study there was a reduction iftN@atio from water
hyacinth + Cow dung and water hyacinth + decomppsinture as compared to raw material. The lowdnevaf
C:N ratio indicates the completion of vermicompaSbmpost is the product of aerobic process durifchy
microorganisms play an important role. An increaseN,P,K value of vermicompost as compared to aw r
substrate and decrease in pH found in the presedy sre in agreement with earlier repbfté the effects of
stocking density and feeding behavior of earthwommsbiosolids stated that due to conversion ofogin and
phosphorous into nitrites and nitrates and orthephates, during decomposition organic matter léadtscrease in
macro nutrients.

Soil bacteria are an important source of nutriefis earthworm$' and also protein requirement
earthworms is fulfilled by these microorganisfrt§ Edwards et al reported an increased count ofiflmagteria and
actinomycetes as compared to the *Soifhe increase in microbial count and growth mayattebuted towards
ingestion of these microorganisms along with orgavastes by earthworms which provide suitable emirent and
substrate to feed for microbial organisthg’he microbial population present in vermicompiosiudedBacillus
spp, Azotobacters , Rhizobium, Aspergillus, Pdnini, Pseudomonas ,Enterobacters ,Mucor spp lets further
suggested that microorganisms play a vital rolgroduction of vermicompost produced through watercimth.

Conclusion

Disposal of solid waste can be done by means ahicemposting rather than going for land fillingy o
incineration. Our study suggests that the solid tevasanagement of water hyacinth can be recycle@nin
ecofriendly and economically profitable manner Ising the advanced vermicomposting method. Higherahial
population was observed from vermicompost as coetp&r initial samples .This suggests that micraanigms
greatly influence the vermicompost production bgré&ase their number. The products can be usedeén th
agriculture fields to enrich the soil and more senil lands can come up for agriculture usage.heurstudies are

required to understand individual microbial spec@s in enhancing nutrient values of the vermicosip
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1.Bacterial growth on Nutrient Agar Azatobacter Growth on Ashbys Mannitol Agar

3.PSB Growth on Pikovskayas Medium 4.Fungal Gr owth on SDA

5.Microbes under microscope stained by Grams stain

Figure 2 -Images of microbial cultures of the dduat10° cfu/g
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POPULATION AND BREEDING STATUS OF AVIFAUNA IN A HIG HLY FRAGMENTED
GRASSLAND PATCH NEAR SOLAPUR, MAHARASHTRA
R.V.Hippargt, P.M. Boldé, S.V. Manther{S.R. Aland
! Department of Zoology, Walchand College of Arts &ihice, Solapur
2Department of E & TCA.G. Patil Institute of Technology, Solapur
®Department of Zoology, D.B.F.Dayanand College dkA& Science, Solapur

Abstract

The avifauna in a patch of one square kilometea agar Solapur city was surveyed for one year heiwe
July 2010 and July 2011 to assess the prelimimapact of anthropogenic activities on the populatiad breeding
status. Baseline information on the impact of stithinges on grassland ecosystem is lacking, maktifficult to
prepare a sustainable management plan for thelgmndsscosystem. A total of 944 birds belonging fospecies
were recorded with a mean value of 14.52 birdsaeNjround nesting bird species were recorded witliah of 75
nests and 119 juveniles with a mean value of 8¢&3smand 13.22 juveniles during one year studygefdut of 65
species 57 were resident and 08 were migratory. fEsalential status of birds showed 05 generalifged
categories based on predominant mode of feeding. fighest number of species belonged to insectisoro
category with 32 birds followed by granivorous (18mnivorous (09), carnivorous (08), frugivorou)G@nd
Nectarivorous (01) respectively. The high populatid insectivorous, carnivorous and omnivorous disdggests
their significance as pest and insect populationtrodlers in the grassland and agricultural ecasyst The
breeding of Eurasian thick-knee was reported fer first time from Solapur city. Urbanization, agtittre and
poaching activities were found to be putting combins pressures on ground nesting birds. There @nmecgent
reports of Indian bustardA¢deotis nigricepy from this area indicating negative impact of umization and
unsustainable forestry practices. This informatian be used to assess, track and construct manebsedicting
possible effects of expanding urbanization andraptbgenic activities on the avifauna in the grasdlacosystem

for the effective conservation.

Keywords : Urbanization, avifauna, grassland ecosystem, Solapaharashtra

Introduction
Solapur district is situated on the Southeast &infMaharashtra state and lies entirely

in the rivers Bhima and Seena basins. The grasglemslystem contains a diverse assemblage of
resident and migratory birds that use the areantmsting, foraging, wintering and molting
purposes. The avifaunal community includes sewsraties that use grassland and thorn forest
as their breeding ground. The breeding season @brityaof birds starts with approaching
summer season. Ground nesting birds in this regrenvulnerable to human disturbance as
farmers, poachers, cattles and visitors can acttessiest sites during the breeding season.
Repeated disturbance during breeding season cait iasreduced productivity and total

abandonment, Temporary nest desertation and iremtepsedation on eggs and hatchlings.
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Altered incubation and foraging schedules ultimataffect breeding success and sometimes
disturbance may even cause failure of whole cothug/to inability to initiate nestifif 3

An annotated checklist of birds of western Mahatrasincluding Solapur district was
compiled by many workets™ ® “This study was undertaken to investigate the ptesgibpact
of anthropogenic disturbance in a grassland paitth previous records of critically endangered
Indian bustard Ardeotis nigicepsin the surrounding areas. In view of this recelmange our
investigation focused on population and breedirajust of some native and migratory birds,
their microhabitat preferences, nesting and dargeground nesting avifauna. This study
explores for the first time the detailed breedingdygy of lark species from this area.
Methodology
Study site

Study was conducted in one sg. km. area (Fig. Linpfotected grassland 07 kms south
of Solapur city (site1°86'50.14"N and 7863'01.32"E). The region lies in Biogeographic Zone
6 (Deccan peninsula), Province 6B (Chhota Nagpur)niid The plateau is at an average
elevation of 470 m above sea level. The soil typthis area is predominantly laterite and black
volcanic, basaltic type. The terrain shows genaraulating pattern with hills having gentle
slopes. The average temperatures vary betwe®@ itbwinter to 44C in summer. The average
rainfall in this region is between 600-635 mm, whilmidity averaging at 60%. The vegetation
of the area is classified as Type 6 -Tropical Theonest, Subgroup 6A/C1 — Southern Tropical
Thorn Forest The region is dominated withcacia MimosaeandZizyphus The canopy height
averages between 6 m to 12 m. The region has extepatches of grassland with intervening

bare grounds covered with exposed rocks and stones.

Survey Methodology

Monthly surveys were conducted from July 2010- 2M\1 to record the population
trends of birds. Surveys were carried between 0#30L:30 during morning hours using point
counts. Point count consisted undertaking a 10-tainaunt of all terrestrial birds seen or heard
in a radial distance of 50 m from the center. Alveys were performed on clear days with clear
visibility. The counts of breeding pairs of birdsasvperformed during breeding season which
normally extends from late February till late Oaobwith peaks in the months of March-May.
Birds were identified using 7 x 35 DPS | Olympusdaular. Breeding birds were counted using

digital photographs of incubating birds, eggs anekpiles taken with digital cameras with zoom



Avishkar — Solapur University Research Journal,.\2pR012

lenses (SONY DSC H2 and NIKON P100) from a distaoc0-50 m. without intentionally
disturbing the bird. The population & breeding gsabf birds is based on one year datble 1).

Results and Discussion

A total of 65bird species belonging to 30 families were recorddw ratio of resident to
migratory bird species was observed to be 82531. Insectivorous group dominated with 49
% species followed by granivorous (20 %), Omnivaero{i4 %), Carnivorous (12 %),
Frugivorous (3 %), and nectarivorous (2 %) (Tabknd@ Fig. 2). A total of 09 ground nesting
bird species were recorded. Yellow Wattled-lapwivith 28 nests and 46 Juveniles and Ashy-
crowned Sparrow Lark with 26 nests and 11 juvendeminated the breeding area (Table 3,
Fig. 3). Only one nest was observed of Eurasiarckrkinee Burhinus oedicnemiisand is
probably the first breeding record from Solapuy.cithe breeding cycle of ground nesting birds
begins from last week of February and extendsthi#l end of October. The breeding cycle
occurs in phases starting with Ashy Crowned Spaltravk (Eremopteryx grisgaand Chestnut-
bellied Sandgrouse Pferocles exustis followed by Rufous Tailed Lark Ammomanes
phoenicuruy Yellowed-Wattled Lapwing\(anellus malabaricys Indian CourserQursorius
coromandelicusand Green Bee-Eataviérops orientaliy The breeding activity of Indian Bush
Lark (Mirafra cantillang and the Sykes’s lark coincides with the onsehohsoon in the month
of June and July and extends till the end of Oatebth reducing incidences of sighting of nest.
We failed to sight the nests of Chestnut-bellieddgmouse and Indian Courser, but the juveniles
and sub adults of both species were noted duringtady.

The present investigation emphasizes the neeccts fand conduct a detailed long term
study on the impact of urbanization on the avifatmmanderstand in more details the neglected
avifauna from grassland ecosystem. Species likemntustard require very small grassland
patches for their daily movement for feeding, matolisplay and breeding purposes. Some
threatened migratory species of birds such asedafiarrier Circus macrourusand Montagu’s
Harrier Circus pygaruy were also reported in the study area and thenteda&ta suggests a
decreasing population trend for these species. r€aults suggest that even small patches of
grassland are faunal repositories and play sigmificole in the dynamics of ecosystem and

hence, they need to be protected for sustainalpleeceation of grassland ecosystem.
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Conclusion

The study area is under unprecedented burden aehimdtion activities. The grassland
patch regularly experiences incidences of humamded fire during summer season. The
poaching and predator pressure is also high aseiasier for the predators and poachers to sight
the breeding birds. The original soil pattern & #tudy site is modified by the rodents. We have
recorded more than 40 large earthen holes of baatrat, making the soil unfit for the original
grassland used by ground nesting birds for thedimgeand nesting purposes. With continued
modifications the area may lose its microhabitdu@aultimately affecting the population and
breeding ecology of grassland birds in future. $haly site had previous records of Critically
Endangered Indian BustardArfleotis nigriceps but there are no recent records clearly
indicating negative impact on avifauna. Our stuthady shows that some medium and small
sized birds congregate in small patches if suithblgtat features are available. In our study the
lapwings, coursers, Eurasian Thick Knee, and marky $pecies breed successfully even under
high anthropogenic pressures. Larks are more sensit disturbance and suffer maximum nest
predation and loss of egg and juveniles. This stldgrly shows that some species adapt very
well with changing habitat features while some bsmecies like great Indian Bustards get
immediately affected and never show any signs toirmeto the disturbed habitat site. The small
suitable grassland patches may provide breedimeg $itr many ground nesting birds but the
intra and inter-specific competition which they arposed also puts lot of pressure and

determines their breeding success which needsefuditailed investigation.

Table.1. The average number of each bird spectespfmest, juveniles, their feeding habits andderstial status
recorded during one year study period from July®@® July 2010. (Abb.:- C-Carnivorous, F- Frugivos, |-

Insectivorous, G- Granivorous, N- Nectarivorous Resident, M-Migratory).

Common Name Mean No. of No. of Food Residential
number of Nests Juveniles Habits Status
birds cited

in a year

Grey Francolin 12 0 0 @) R

Common Quiail 20 0 0 0] R

Rock Bush Quail 35 0 0 0] R

Indian Peafowl 05 0 0 @] R

Coppersmith Barbet 4 0 0 (@] R
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Indian Grey Hornbill 6 0 0 F R
Common Hoopoe 4 0 0 I R
White Throated Kingfisher 3 0 0 I R
Green Bee-eater 34 15 37 I R
Pied Cuckoo 3 0 0 I R
Asian Koel 4 0 0 I R
Lesser Koucal 6 0 0 I R
Rose Ringed Parakeet 6 0 0 F R
Spotted Owlet 8 0 0 C R
Indian Nightjar 4 0 0 I R
Rock Pigeon 57 0 0 R
Laughing Dove 22 0 0 R
Eurasian Collared Dove 11 0 0 G R
Chestnut-bellied Sandgrouse 28 0 8 @) R
Indian Courser 27 0 2 I R
Eurasian Thick-knee 2 1 0 I R
Yellow-wattled Lapwing 69 28 46 I R
Red-wattled Lapwing 22 2 3 I R
Black-shouldered Kite 5 0 0 C R
Black Kite 2 0 0 C R
Pallied Harrier 3 0 0 cC M
Montagu’s Harrier 2 0 0 C M
Shikra 4 0 0 C R
Short-toed Snake Eagle 1 0 0 C R
Common Kestrel 1 0 0 C

Cattle Egret 29 0 0 I R
Indian Pond Heron 12 0 0 I R
Black Ibis 8 0 0 I R
Wooly-necked Stork 2 0 0 0] R
Bay-backed Shrike 4 0 0 I R
Long-tailed Shrike 8 0 0 | R
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House Crow 6 0 0 R
Large Billed Crow 2 0 0 R
Eurasian Golden Oriole 7 0 0 I R
Black Drongo 27 0 0 I R
Common lora 8 0 0 I R
Indian Robin 5 0 0 I R
Common Stone Chat 8 0 0 I M
Pied Bushchat 12 0 0 I R
Brown Rock-chat 6 0 0 I R
Brahminy Starling 9 0 0 I R
Common Myna 18 0 0 I R
Red-vented Bulbul 25 0 0 I R
Plain Prinia 16 0 0 I R
Ashy Prinia 22 0 0 I R
Common Tailor Bird 8 0 0 I R
Large-grey Babbler 33 0 0 I R
Indian Bush Lark 14 2 4 G R
Ashy-crowned Sparrow Lark 64 26 11 G R
Rufous-tailed Lark 14 0 2 G R
Sykes’s lark 12 1 1 G R
Purple Sunbird 8 0 0 N R
House Sparrow 26 0 0 G R
Yellow Wagtalil 17 0 0 I M
Paddy-field Pipit 2 0 0 I R
Baya Weaver 17 0 0 G R
Indian Silverbill 32 0 0 G R
Scaly-breasted Munia 13 0 0 R
Black-headed Bunting 22 0 0

Red-headed Bunting 18 0 0
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Table 2: The status of ground nesting birds.

Ground Nesting Bird Species Nest no. No. of Juveniles (Juv.) / sub adults

Green Bee-eater 15 37
Eurasian Thick-knee 1 0
Yellow-wattled Lapwing 28 46
Red-wattled Lapwing 2 3
Indian Bushlark 2 4

Ashy-crowned Sparrow Lark 26 11
Sykes's Lark 1 1
Sandgrouse 0 12
Indian Courser 0 5

Table 3: The feeding habits of birds recorded fatody site:

Feeding Habit No. of Birds Percentage (%)
Carnivorous (C) 08 12.3
Frugivorous (F) 02 3.07
Omnivorous (O) 09 13.84
Granivorous (G) 13 20
Insectivorous (I) 32 49.2
Nectarivorous (N) 01 1.53
Total 65 100%
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Figure 1. Map of Study Site Figure 2: Percentage classificatbavifauna
from study sitessed on feeding habits
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Figure 3: Breeding status of avifauna from studg showing no. of nest and juveniles
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Abstract

In the present communication, concerted effortseweade to study diversity of beetles in and around
Amba Reserve Forest of Kolhapur District Maharashiincidentally, the study region is a part of VéestGhats
which is included in hottest hotspots of the woldliring the present surveys and collection a totdl52 species
distributed over 101 genera belonging to 25 famili¢ beetles were recorded. The Shannon-Weave®)(2:xd
Simpson Diversity Indices (0.79) revealed rich dsity and abundance in the region under study.

Keywords: beetles, diversity, Amba Reserve Forest, Westdrait$s

Introduction

Arthropods and insects in particular, are the nspsties rich group of organisms on the
planet. They dominate every major terrestrial bioamel are responsible for many essential
ecosystem processe©rder Coleoptera is enormously rich in specie$ witle spread in many
terrestrial and freshwater environments throughbet world. Almost all biologists are well
familiar that beetles are the most diverse in aifral groups, with 3,50,000 described speties
and approximately 15,088 species were recorded fnolia’.

With reference to Coleoptera, excellent faunaltisea have been prepared by Horn who
described fifteen new species from Kefalay Gahanand Fowlet on Cicindelidae describing
fifteen species. Jacobyas well as Maulik described thirty one and sixteen species of
Chrysomelidae beetles, respectively. Stebbimyd Beesofi made an excellent treatment of
economically important Coleoptera of the Indian sohtinent. ZSI (1986) had undertaken four
faunistic explorations in Silent Valley NationalrRavherein one hundred twenty eight species
of Coleoptera have been recorded including ten speciel’. Pearson and Ghorpade made
emphasis on geographical distribution and ecolbdgmstory of tiger beetles of the Indian
subcontinerf. The biological value that insects provide by nseah ecological services has
been estimated at 57 billion US dolfger year in USA alorté On the other hand, in the faunal
surveys of Western Ghats, importance has been gorervertebrate diversity and their
endemism related aspects only. According to Kuateaf®., our knowledge regarding

invertebrate diversity in Western Ghats is verildjt 330 species of butterflies were reported,
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with 37 endemic species from Western Ghats. Besids, according to Mathew and
Rahamthull®, our knowledge on the insect diversity of Indianekts is largely based on earlier
studies of pioneer workers like Hampson. Althouglseries of revisionary studies have been
subsequently carried out from different geograghiegions, no exhaustive survey has so far
been carried out specifically from the various &tse This is true particularly with regard to
Western Ghats region which is noted for its riclsnesbiodiversity.

Therefore, keeping in the mind above facts, inghesent study intensive and extensive
efforts were made to study beetle diversity of ArReserve Forest of Kolhapur District.
Materials and Methods

The present study was conducted for three year@7¢2009). Surveys and collection
was done in morning (08.00-10.00 am) and evenidg3@07.00 pm) at one month interval.
Ground dwelling beetles were collected with thephef pit fall trap methotf. As per need
sweep net method was also utilized. In few instanoeetles were handpicked. Scarabaeid
beetles were collected as per the method of LodmgePatit’. To achieve holistic profile of the

11°. |dentification

beetles collection and preservation was done a8 p8f'’ and Gadagkaet a
was done with available literatdre”®%%?2 All members of scarabaeidae were got identified
from Dr. V. V. Ramamurthy, Scientist, IARI, New D&l The classification adopted by Brues
and Melandér with slight modification suggested by Giftdts followed in the present study.
Data Analysis

For calculating the diversity indices Shannon-Weavelex> and Simpson Indé%
formulae were used.

1. Shannon-Weiner Index

H=- ZS: p: In p;
i=1
Where,
Pi is the proportion of the ‘ith’ species in themomunity,
‘S’ is the total number of species,
‘In’ is the log with base ‘e®’.
2. Simpson Index

D= i n,(n, - 1)

i-1 N(N_l)
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Where, n is total number of organisms of a paréicapecies,

N is the total number of organisms of all species
Study Region
Amba Reserved Forest

Amba Reserved Forest (83’ to 1710’ north and longitude 780’ to 7442’ east and
691.3 meters above Mean Sea Level) is situateddasgtviNorth-West directions of Kolhapur
District. It is a tropical semi evergreen foresMdéstern Ghats. The geographical area is 318.16
ha. The average annual rainfall is 6000 mm. Tenpexaof this region during summer, winter
and rainy Season ranges from 28@3810-30C and 15-3fC, respectively. Red brown soil is
observed in the study region.

Results and Discussion

During the present surveys and collection in a $pecies distributed over 101 genera
belonging to 25 families of beetles were record@dt of 152 species 134 are common (*
marked) and remaining 18 are rare (** marked). a®carabaeidae was found to be dominant
with 65 species whereas family Cerambycidae rankedond with 18 species. Families
Curculionidae and Chrysomelidae contained 11 argpeties respectively, whereas families
Tenebrionidae, Histeridae and Buprestidae contaiBedpecies each. Remaining families
contained 1-4 species (Table 1). Shannon-Weavegxindgistered 2.29 whereas calculated
Simpson Index was 0.79. Both the values have tefflediversity and abundance of beetles in
the region under study.

From the listed number of species, 15 species @@afors ( marked), 2 species were
found damaging to the fruits (+ marked), 2 spedar be utilized for drug production (#
marked), 19 species are leaf eaters (## markespe@ies are leaf rollers (@ marked), 11 species
are stem and root borers and bark feederadrked) and 4 species are sap suckers and flower
feeders (¥ marked).

The results of the present study (152 species bfgehera belonging to 25 families) are
in agreement with Kazmi and Ramamurtimho encountered 99 species belonging to 60 genera
under 13 families of Coleoptera from Thar desefRafasthan. Chandfaenlisted 94 species of
scarabaeid beetles from Madhya Pradesh. In themrasudy 65 species of Scarabaeids were
enlisted. Kalaichelvan and Verfila surveyed and collected 95 species of leaf beétten

Bhilai-Durg, Central India whereas present surveyealed 19 species of leaf eaters. Tetra
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al.*® recorded 9 species of weevils from Samba Dis{gic& K) while present inventory
contained 11 species of weevils. Feroz and *faanducted faunal survey of families Carabidae
and Tenebrionidae and reported 4 and 3 speciesfeanohKargil of J & K. The present study
also showed similar trend of both families.
Conclusions

The data revealed will be addition to our knowledgensect biodiversity of Western
Ghats. It also provides baseline data for upcomasgarchers and gives wide scope for further
study.

Table 1 : List of Beetles collected from Amba Resdforest Western Ghats region of Kolhapur District

Order: Coleoptera
Family: Cicindellidae
1. Cicindela sexpunctataabricius?*

Family: Carabidae

Anthea sexguttatBabricius**

Chloenius sp** !

Eudema sp**!

El B A

Morio sp.** !

Family: Dytiscidae

=

Cybister confuseSharp?*

2. Cybister tripunctatu®liver*!

Family: Gyrinidae

1. Dinutes indicus

Family: Hydrophilidae

1. Copelatus indicusharp*

2. Hydrophilus olivaceous*!

3. Sandracottus dejeatli

Family: Staphylinidae

1. Staphylinus spt

Family: Histeridae

Hister bipustulatusschrank*

Hister Javanus!

Hister lutariug!

Hister melanariuEmery*

S B I

Hister sp.*!
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Family: Lampyridae

Lamprophorus tardus

Family: Buprestidae

Psiloptera fastuos&abricius*

Psiloptera orientalis=abricius*

Psiloptera chrysig-abricius*

Sternocera orientaligierbs*

g B W N

Sternocera laevigat®liver*

Family: Elateridae

=

Agrypnus fuscipeBabricius*

Melanotus fissilisSay*

Family: Dermistidae

Trogoderma granariunkverts*

Family: Nitidulidae

Carpophilus lugubrisMurray*+

Family: Cucujidae

Cryptolestes spt

Oryzaephilus surinamensisnnaeus*

Family: Coccinellidae

Coccinella septempunctatannaeus*

Coccinella transversali§abricius*

Illieis cincta Fabricius*

Menochilus sexmaculatisbricius*

al B W N P

Menochilus sp*

Family: Meloidae

=

Mylabris postulateOliver#

Mylabris sp.*#

Family: Tenebrionidae

Platynotus bellFairmaire*

Platynotus sp*

Tenebrio molitolinnaeus*

Family: Bostrichidae

Rhizopertha dominic&abricius*

Rhizopertha spt

Sinoxylon atratunbesne*

Eal IR A I

Sinoxylon sp*
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Family: Anobiidae

Lasioderma serricorn€&abricius*

Stegobium paniceulinnaeus*

Family: Scarabaeidae

Adoretus sp##

Adoretus sp##

Anatona stillataBurmeister*¥

Anomala bengalensBlanchard*##

Anomala dimidiatéHope. *

Anomala dorsaligabricius*

Anomala lineatopenniBlanchard*##

Anomala ruficapillaBurmeister*

© o N o g A~ W N

Anomala varicolorGyllenhal*

[N
o

. Anthracophora crucifer®liver*

[
=

. Aphodius sp*

=
N

. Aphodius sp*

[E=Y
w

. Apogonia sp*##

H
I

. Bolboceros nigrican$Vestwood*

[E=Y
ol

. Brahmina crinicollisBurm. *

[E=Y
»

. Brahmina sp*##

[N
~

. Cantharcius biramensiRegan*

[E=Y
(o]

. Cantharsius pithecus

[y
©

. Chiloloba orientalisD & R*¥

N
o

. Chironitis arrowi Janssens*

N
[y

. Clinteria sp.** ¥

N
N

. Copris repertusNalker*

N
w

. Copris sp*

N
N

. Drapanocerus setostis

N
(2}

. Glycyphana horsefieldiiope*

N
»

. Helicopris tyranusThomson*

N
~

. Helicorpis bucephaluf&abricius*

N
oo

. Holotrichia fissaBrinske*##

N
©

. Holotrichia karschi##

w
o

. Holotrichia serrataFabricius*##

w
=

. Holotrichia sp*##

w
N

. Hybosorus orientali#Vestwood*
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33.

Hybosorus sp*

34.

Leucopholis lepidophorlanchard*

35.

Liatongus rhadamistuBabricius*

36.

Maladera sp*##

37.

Maladera spt

38.

Maladera spt

39.

Maladera spi##

40.

Mimela vernat&

41.

Onitis philemorFabricius*

42.

Onitis sp.*

43.

Onitis sp.*

44.

Onthophagus acaticollis

45.

Onthophagus agnuScriba*

46.

Onthophagus amplexi&harp*

47.

Onthophagus catt&abricius*

48.

Onthophagus cervusabricius*

49.

Onthophagus damBabricius*

50.

Onthophagus longicorniBrey*

51.

Onthophagus nasali&arrow*

52.

Onthophagus pectolUzabricius*

53.

Onthophagus uniforciatds

54.

Oryctes rhinocero$/lac Leay*

55.

Oxycetonia versicoloFabricius*¥

56.

Phalops divisusVieDemann*

57.

Phyllognathus DionysiuBorster*

58.

Prodoretus sg.

59.

Rhomborrhina glaberrim@Vestwood*##

60.

Rhyniptia indica

61.

Rhyniptia sp*

62.

Scarabaeus sp.

63.

Sisyphus neglectuGory**

64.

Synapsis gelleti*

65.

Xylotrupes giedothinnaeus**

Family: Cerambycidae

Acalolepta nivosaVhite**

Acanthophorus serraticorn®liver*
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Aeolesthes holosericdzabricius®

Batocera numitoNewman®

Batocera rubralLinsley*e

Batocera rufomaculat®eGeers

Cerosterna scabratdfFabricius®

Coptops aedificatoFabricius®

© © N o g M w®

Glenea multiguttat&Guerin-Meneville*s

. Nyphasis apicalis o

11.

Olenocamptus bilobuSabricius®

12.

Priotyrranus mordaXWVhite**

13.

Pterolophia sp*e

14.

Stibara nigricornisFabricius**

15.

Stromatium barbaturfrabricius*

16.

Thylactus angulari®ascoe**

17.

Xylotrechus subscutellat@@hevr. *

18.

Xystocera globos®liver*

Family: Chrysomelidae

Aspidomorpha milliarig=abricius*

Aspidomorpha spt.

Calopelpa leayangt#

Coptocycla sexpunctaBoheman*

Hispa sp*

Platypriya andrewei#

Nl o g M W N

Prioptera maculatd-abricius*

Family: Curculionidae

Apoderus sissWoss*@

Apoderus transquebariclabricius*@

Balanius albur

Cosmopolites sordiduSermar*

Crytotrachelus longimanusabricius*

Mylocerus fabriciFabricius*##

Mylocerus undecimpustulatiFaust*##

Rhynchophorus ferrugine@livier*

© © N o o A W D=

Sitophilus granariesinnaeus*

10.

Sitophilus oryzadinnaeus*
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11. Sitophilus zeamailslotsch*

Family: Bruchidae
Bruchus sp*

Bruchidius mackenziéingsolver*

Callosobruchus chinenslsnnaeus*

Eal I A B o

Callosobruchus maculatésabricius*

Family: Leucanidae
1. Leucanus spt

Family: Trogosiitidae
1. Tenebroides mauritanicusnnaeus*
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Abstract

Azo dyes represent the largest class of synthegaroc colorants listed in the colour index. Mayythetic
dyes are toxic, mutagenic or carcinogenic. Congbisea carcinogenic, recalcitrant and complex didizect dye
used commonly for the coloration in textile and @amdustries. It was selected as model pollutéhe fungal
stainFusarium sp.TSF-01 isolated from textile wastewater sludge s@gened for decolorization of Congo red.
This strain has given 94.97 and 98.09 % decoldcdratf a recalcitrant dye, Congo red (100 rfylwithin 3 days
at agitation and static condition, respectivelylfFanalysis revealed the degradation of Congo sethis isolate.
This study revealed the enormous biodegradatiditiebiof indigenous microbial flor&cusarium spTSF-01 is an
efficient strain for the decolorization of azo iéxtyes effluents.

Key words: Azo dyes, Congo Redrusarium spTSF-01, biodecolorization, FTIR
Introduction
Manufacture and use of dyes and pigments is a lillitih - dollar industry. The use of

these substances is an integral part of almoshatiufacturing processes. Dyes are widely used
in industries such as textile, rubber, paper, @asbsmetic etc. Among these various substrates
textile ranks first in usage of dyes for colouratiof fiber. Textile industry is one of the most
important industries and in the last few decades lgenerated a high volume of waste water
and inturn released into the environment. Stroriguroof textile wastewater is most serious
problem of textile waste effluent. It is broadcastdat more than 60% of the dyes world
production is consumed by textile industries.

Congo red (C.I. Congo red, M.W. 696.67 g thals;H-sNsOsS2.2Na) is one of the
important sulfonated direct diazo dyes. It is aoooéd substance having complex chemical
structures and has high molecular weight. Chenyictlis sodium salt of benzidinediazo-bis-1-
napthylamine-4-sulfonic acid. It is highly solubfewater and persists in the environment, once
discharged into a natural aquatic media. Basedata filom experimental animal studies the
substance is presumed to be toxic. Congo red izgidiee based dye. As such it is expected to
metabolize to benzidine which is known to be humaminogeh
Although many physicochemical techniques of deaatation have been developed over the
last 20 years, few have been implemented by th&#leéardustries due to their high cost, low
efficiency and inapplicability to a wide variety dfyes. A definitive solution of the colour
problem of textile effluents would provide a markeaimpetitive advantage for the industrial

sector. Since no single process is able to deeelaall textile effluents, a solution for each
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situation should be considered, possibly involéngombination of different methods. In recent
years number of studies have been focused on saanearganisms capable of decolourizing a
wide range of dyes include some bacteria, fungiagde. The considerable advantages in use
of microorganisms for removal of synthetic dyesnirondustrial effluent includes that the
process is relatively inexpensive. It is a simpletimd. The running cost is low and the end
products of complete mineralization are not toxid acofriendly.

Over the past decade, many fungal strains have &teelied for their abilities to degrade a
wide variety of structurally diverse pollutants. 8aesearch on fungal capacities to purify
polluted effluents has been performed on a laboyatcale, hence there is a need to extend such
research to pilot scale and to apply it to indasfprocessés Recently, many studies have also
demonstrated that fungi are able to degrade aneéraline a broad spectrum of different dye
structures.

Keeping in view, above mentioned facts we have stigated the decolorization and
degradation abilities of newly screened strainFasarium spIl'SF-01 for Congo red. The IR
spectrum of Congo red after biological treatmerihuwhe tested organism was also studied.
Materials and Methods
Dyes and Chemicals

Congo red (gH2NgNaOsS,, M.W. 696.66g/mol) textile synthetic dye was puaséd
from Hi- Media. Dye solution was prepared by dissal the dye in distilled water before each
experiment. Nutrient media and all other chemigadse obtained from Hi media. Soil samples
were collected from the nearby effluent disposabasf textile units located at Sunil Nagar and
Neelam Nagar, Akkalkot MIDC, Solapur, MS, India.

1) Isolation of Fungal strains for decolourisationof Congo red
The collected soil samples were used for isolatibfungal strains capable of degrading

dye by subjecting it to serial dilutions using 8eeD/W. 0.1 ml aliquot from each dilution of 10
3& 10" was spread inoculated on sterile modified SabalsaDextrose agar plates containing
dye with different concentrations (70 mg/L to 11@/nh). All plates were incubated at room
temperature for 48-72 hours. Dye degradation gbdit microorganisms was confirmed by
presence of clear zone around the colonies.

2) Decolourisation studies of Congo red
Selected Fungal isolates from the primary screenuwege further screened at room

temperature by using dyes containing modified Sedagiis broth by shake flask culture
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method. A concentration 100 mg/L of the reactiveddysed as final concentration in the study.
The selected fungal cultures were inoculated andiestt at static and shaking condition for 3
days and decolourising activity was measured oh dag.

Measurement of decolourisation (Decolourisation asy)
Congo red decolourising activity was determined rbgasuring the decrease in the

colour intensity as absorbency at 498 nm on eaghRExcent decolourisation was calculated as:

Initial alwbance — observed absorbance
% Decolourisation = x 100
Initial absorbance

3) Biodegradation Analysis
Biodegradation of Congo Red into different metatlesliwas confirmed by FT-IR

analysis.

FTIR analysis
Biodegradation of Congo red was monitored by FTpRctroscopy. The treated Congo

red dye was characterized by Fourier Transformateft Spectrometer (Perkin Elmer Spectrum
65) and compared with control (before treatmentge.d¥he samples were mixed with

spectroscopically pure KBr in the ratio of 1:100aressed to obtain IR- transparent pellet.
The pellet was placed in sample holder and theyaisalvas carried out in the mid IR region of
400-4500 cmi*with 16 scan speed.

4) ldentification of promising isolates
Molecular identification was carried out of thislste based on 18s rRNA sequencing.

The phylogenetic tree was constructed by using MNmgr joining method by Kimura — 2
parameter with 1000 replicates in MEGA 4.0.

Results
1) Isolation of fungal strains for the decolourisabn of Congo red from soil samples
A total number of 12 fungal isolates were obtaifredn the collected soil samples for

dye decolourisation study.

2) Primary screening of the fungal isolates for dextourisation of Congo red:
TSF-01 showed decolourisation activity and good wmhoof growth at different

concentration of Congo red (70 mg/L to 100 mg/L).id further seen that 110 mg/L

concentration has not supported the growth of TSRl decolourisation. Demonstration of the
growth and decolourisation of Congo red at all @ni@ations used qualified TSF-01 isolate as
a right candidate for the secondary screening &ddnig/L as the final concentration of dye for

further study.



Avishkar — Solapur University Research Journal,.\2pR012

3) Decolourisation of Congo red by TSF-01 isolate:
Results of the TSF-01 isolate for decolourisatbiCongo red are shown in Figure land

Table 1. It is seen that at shaking condition, T8Fisolate has brought about 94.97%
decolourisation of Congo red within 72 hours ofulbation period. It is further seen that TSF-01
isolate showed maximum growth and decolourisatipio 100 mg/L concentration of dye. It is
also observed that TSF-01 isolate has brought a®®@9 % decolourisation within 72 h of
incubation period at static condition. No furthégnsficant decolourisation was obtained on
further incubation. This indicates that for maximdecolourisation, aeration of the medium is

not mandatory. The isolate may be microaerophilc.

Table 1: Results of decolourisation of Direct R&b¥ TSF- 01 isolate at 100 mg/L concentration ui@tatic &
Agitation conditions at room temperature.

% decolorization | At Shaking At static

Isolate on condition condition
TSF-01 1% day 76.43% 87.06%
2"%day 79.77% 93.75%
3 day 94.97% 98.09%

120.00%

100.00%

80.00%

60.00% - H At agitation condition

40.00% - B At static condition

20.00% -

0.00%

1st day 2nd day 3rd day

Figure 1: Percent decolourisation of Congo red By03 isolate at static & shaking condition.

5) Biodegradation analysis

The difference in FTIR spectrum of Congo red andtaimelites obtained after its
decolourisation revealed its biodegradation. ThéRFIpectrum of Congo red showed specific
peaks in fingerprint region for unsubstituted andtieubstituted naphthalene or benzene rings.
This was supported by the peak at 639.96' éon C — H bending vibratior644.66 crit that
corresponds to the C-C bending vibration, 695.28" ¢éon C — H stretching vibrations for
disubstituted aromatic compound, 721.09 *cfior CH, bending vibrations, 833.77 ¢m
corresponds t®- disubstituted ring vibrations, 1062.12 ¢m1345.31 critfor S = O stretching
vibrations of sulfonic acid, 1446.41 €nfor aromatic C=C stretching vibrations, 1587.66cm
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for N=N stretching vibrations, 1611.05 ¢rstretching vibrations 0£=C while 3465.09 cih
for NH stretching of NHgroup(Figure 2 A).

The FTIR spectrum of metabolites obtained afteotiecisation of Congo red showed
peaks at 909.33cfnfor C-C stretching vibrations, 1216.25 ¢rfor C-N stretching vibrations,
1463.32 crit for CH, bending, 1673.98 cthfor C=0 stretching vibrations, 2852.97 ¢nfor
CH, symmetrical stretching vibrations and 2923.59cior CH,-O asymmetric stretching
vibrations as in (Figure 2 B).The absence of petkl.&887.66 cit for N=N stretching
vibrations in the FTIR spectrum of metabolites ob#d after decolourisation of Congo red

indicated the cleavage of azo bond.

“4000 3500 3000 2500 2000 1500 1000 500 450
1

“do00 3500 3000 2500 2000 1500 1000 50850
cm-1

Figure 2: FTIR analyses of Congo red for biodegtiadaof Congo red By TSF -01 isolate — A) FTIR spem of
control dye Congo red B) metabolites obtained afemolourisation of Congo red

4) ldentification of TSF- 01 studied for decolourigtion of Congo red

Molecular identification was carried out of thislste based on 18s rRNA sequencing.
The phylogenetic tree was constructed by using iNmgr joining method by Kimura — 2
parameter with 1000 replicates in MEGA 4.0 (Fig8)e According to sequencing similarities

and multiple alignments the isolate TSF-01 was mameFusariumsp.TSF 01. The partial
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sequence of 18S rRNA of the isolate TSF-01 has Hepnosited into GeneBank under accession
numberHE663239.Figure 3:Phylogenic tree based on ITS region gene sequesiuasing
relationships among strain TSF-01 and the mosedigse strain species Blisarium.Numbers
at nodes indicate percentages of bootstrap suppseéd on a Neighbor-joining analysis of 1,000

resampled datasets. Bar 0.02 substitutions peeatidé position.

Figure 3 : Partial sequence of of 18S rRNA of #wate TSF-01

HQ630976.1 Fusarium sp 2TMS-2011
Contig TSF01

GQ305733 .1 Fusarium sp NERL 43637

EU030333.1 Fusarium jng fm FGLT

HQI176430.1 Fusarium gguizeii LYFO04

HQ67T4637.1 Fusarium sp RGT-534

5a EU320082.1 Fusarium g ceras NWE43C

I

100

Mo

GQI03682.1 Fusarium Jgcerigrm WERL 20423
GUIO12331 GidberellainiicansATICE MYA-3861
AYT93469.1 Cylindrocladiallaviticala CPC 3620
DQO094444 1 Fusarivm [ichenica/NRRL 32434

AYI66994 1 Cephalosporiumggerylsns KF-140

Discussion

Based upon these findings, it can be predicted fimagi present in the vicinity of
discharged effluent possess a great potential Her use in bioremediation of textile dyes.
Biodecolorization of Congo red by fungi has beevestigated by a few authors. Deyal.?,
have reported the Lignin Peroxidase-producing Br&eh FungusPolyporus ostreiformisand
its comparative abilities for lignin degradationdasye decolorization and reported only 18.6%
lignin from rice straw in 3 weeks but effected 9€%colorization of Congo red dye in 9 days.
Shin Kim et al®, have reported 77% decolorization of Congo rediungal strainPleurotus
ostreatus Novotnyet al®, have studied biodegradative ability of 103 ssaih wood rot fungi.
It is worth mentioning, however, that the diazo ,dgengo red appeared to be one of the dyes
that was comparatively more resistant to degradatloapex lactus caused only 58%

decolourisation of this dye during 14 days of irtigegion. The present study has revealed that
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isolated Fusarium sp. TSF-Ohas brought about 94.97 % decolorization of 10§ Int of

Congo red at agitation condition while up to 98%%t static condition within 4 days.
Conclusion

The present study indicates that this isolate iexa®llent strain for the decolorization of

azo textile dyes effluents and it might be a pcadtalternative in dyeing wastewater treatment.
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Abstract

Scorpion venom consists of numerous polypeptideishwimterfere with the activity of ion channels and
modulate their functional properties. Scorpion w¢axins that act on sodium channel are divided tato major
class alpha and beta neurotoxin according to threide of action and binding properties. The familgha
neurotoxin ofMesobuthus tumuluand beta neurotoxin dfityus serrulatus aréwo toxins that represent distinct
pharmacological classes. The study of alpha araltogin performed using variors-silico tools and technique to
determine comparative analysis of the structurégansity and pharmacology of scorpion toxins affegcsodium
channels sheds a new light on a putative evolutiorrechanism. It may further aid in the predictafrunknown
toxic surfaces and perhaps facilitate the designookl effectors of sodium channels using the kiglunserved
scorpion toxins.

Keywords: alpha neurotoxin, beta neurotoxinssilico, antigenic, sodium channel

Introduction

Scorpion venom consists of numerous polypeptidestwimterfere with the activity of
ion channels and modulate their functional propéttiVenom polypeptides have different
physiological and pharmacological activitfscorpion venom contains a number of proteins that
are responsible for the neurotoxic activity. Theseteins are divided into two large classes,
depending upon their length. The short neurotox#® amino acid residues) are active on
various potassium channgls On the other hand, the long neurotoxins (60—#na acid
residues) appear to function by affecting the atiin or inactivation of the sodium charthel
The long-chain scorpion neurotoxins can be furthdrdivided into two classes,andp toxins,
on the basis of their effects on the sodium chanmél long-chain neurotoxins have similar
tertiary structures, consisting of an alpha hefi2 & turns, a three-strand antiparallel sheet; fou

disulfide bonds, and a conserved hydrophobic seftfac

Scorpion venoms contain sets of small basic prstelmat are responsible for the
neurotoxic activities of the venoms .The variousstituents of the venom may act directly or
indirectly and individually or synergistically toanifest their effects. Most andp} toxins affect
mammalian and insect sodium channels with varidiisitees. However, two pharmacologically
distinct toxin groups, excitatory and depressaritictv affect exclusively sodium channels of
insects, have been characterized addition, differences in the amino acid segeenf each
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toxin account for their differences in the functiamd immunology. These toxins display
considerable variations in amino acid compositioat they generally consist of 60-70 amino
acids and are cross linked by four disulfide brglddere, we study the sequence, structural and
antigenic properties of two scorpion toxins to litetie the design of novel effectors of sodium
channels using the highly conserved scorpion toxins
Materials and Methods
1) Protein Sequence Analysis

The sequences oNeurotoxin BTN of Mesobuthus tumulus (Eastern Indian
scorpion) from alpha neurotoxin familgnd Beta-mammal/insect toxin Ts7 ofTityus
serrulatus (Brazilian scorpion) from beta neurotoxin family were retrieved® from
UniProtKB/ Swiss-prot database (http:// www.expasy.uniprot).
2) Physicochemical Analysis of Neurotoxins

Physicochemical composition afandf neurotoxins were analyzed by using ProtParam
analysis tool whiclon Expasy (http: //web. expasy. org/ protparam/)The parameters like
amino acid composition, molecular weight, therdtigh Instability index, Grand average of
hydropathicity were determined and tabuldted
3) Prediction of Protein Secondary Structure

The secondary structures of theand3 neurotoxin were predicted by using PSIPRED
method®. Each residue is assigned values for alpha Hadita sheet, and coils using a window o
to 9 confidence levels.
4) Finding the location in Solvent Accessible Regions

Solvent accessible regions in both and B neurotoxin was predicted by using
PredictProtein prediction servér This may be useful in predicting membrane-spapnin
domains, potential antigenic sites, and regionsdhalikely exposed on the protein surface.
5) Prediction of Antigenicity

Antigenicity of both o and p neurotoxin was determined using the Kolaskar and
Tongaonkar methd@ The predictions of the most likely antigenic myivith residues, residue
number and propensities were analyzed and tabuldtesl accuracy of method is about 75%

reported.
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Results and Discussion
1) Protein Sequence Analysis
Alpha neurotoxin sequence fravesobuthus tumulu$60277)has 64 amino acids and
beta neurotoxin sequence framyus serrulatugP15226)has 84 amino acids sequence retrieved
in FASTA format.

2) Physicochemical Composition Analysis

Physicochemical compositions of both and p neurotoxin are analyzed by using
ProtParam analysis tool. The amino acid residuepoaition analyzed is given in Table 1. As per
the table, it is obvious that the molecular weigh3 neurotoxin is higher than that of the
neurotoxina , further the theoretical pl illustrates thaheurotoxin is acidic anfl neurotoxin
being basic in nature. The Instability index aéted categorizes thetoxin as unstable arfil

as stable one.

Table 1: Amino acid compositions

 Amino Acid e Mesobuthus e Tityus
tumulus(alpha) serrulatus(beta)

*  Number of amino acids * 64 « 84

* Molecular weight e 7040.8 e 0382.2

* Theoretical pl e 447 e 8.84

* Instability index: e 53.22(unstable) e 33.79(stable)

 Grand average af e« -0.339 « 0.110
hydropathicity

3) Secondary Structure Prediction

Secondary structure of theandp neurotoxin is predicted by using PSIPRED method.
Each residue is assigned values for alpha helitg $leeet, and coils using a 0 to 9 confidence
level residues was shows in Figure 1 and Figuréh numbers under each position are the
confidence values for each prediction as calculétedhe neural network and PSI —BLAST
method. Comparison of secondary structures ahd neurotoxin are tabulated in Table 2,
according to whicha neurotoxin has 1 helix, 3 strands and 5 coilsore@ndf neurotoxin is

composed of 2 helices,5 strands, 8 coiled regions
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Table 2: Composition of secondary structure by REP method

» Conformation * Mesobuthus » Tityus
tumulugalpha) serrulatugbeta)

e Helix(H) e 12.5%(1) * 23.8%(2)

« Strand(E) . 21.8%(3) . 22.6%(5)

+ Coil(C) *  62.5%(5) + 53.5%(8)

cont: Jia_oNNNNNNNNNN o -omnnenmnNRRR RN nnn RN

SR | RRen] | |12 L | ERRE | IR ] e e P g,
Fred: —— At MEGMILFT SCLLLIG IV ECKES YLMORBGCELSCRIRDS
Pred: CCCCCCCCCCCCERRCCCCCHHHAHAHHCCCCERRERRCC 10 20 o’ 10
Ah: GEDGYIADGOHCTYICTFMMTYCHALCTDEEGDSGACDWWY
lIO 2'0 3:0 _4:'0 (PR o) | (11| [ [ il ) [ aiaman | | || el | | [
Pred: —
Pred: CCHAHHHHACCCCEEEEECCEEEECCCCCCCEECCCCLED
Conf: ]lll..l|||||||||||||I||||[ AA: GYCGRECG IRRGSSCICANEACY CYGLEMHVEVWIRATI
Prad: 50 60 70 80
Pred: CCCCEEEEECCCCECCCCCCCCCE cont: Jullll
Ak: PYGVVCWCEDLPTEVPIRGEGECR Pred:
' : Pred: CCCC
50 60 AR: CGHE
(A) (B)

Figure 2: Secondary structure of énheurotoxin B)}3 neurotoxin
4) Finding the Solvent Accessible Region
By using the Predict Protein prediction servervgot Accessible Region was predicted
in both a and B neurotoxin. Solvent accessible region dnand f neurotoxin shows the
hydrophobic and hydrophilic nature. A comparisonsofvent accessible regidhneurotoxin
reveals that more buried and less exposed residuetheo neurotoxin .The accessible type

such as buried and exposed residues are cald@atehown in Table 3.

Table 3: Composition of Solvent Accessible region andf neurotoxin

» Accessibl e Mesobuthus e Tityus

e type tumulus(alpha) serrulatus(beta)
e B(buried) e 2344 e 3452
* E(expose * 76.56 * 65.48

d)
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5) Prediction of Antigencity
By using Kolaskar and Tongaonkaantigenicity method the antigenic determinants was

predicted by finding the area of greatest localrbpdilicity. The antigenic determinant plots of
a andp neurotoxins are shown in figure 3 and 4, whereig-ahows sequence number and y-

axis shows average antigenic propensity.

Figure 3: Plot of antigenic determinantsuafieurotoxin
The average antigenic propensity a@f neurotoxin being 1.0501. There are 2 antigenic
determinants in sequence .Table 4 reveals two emtgleterminants at residue position 11-27

and 35-57.
Table 4: Antigenic position and sequence

d Start Sequence End
o] Position Position
. 11 NCTYICTFNNYCHALCT o 27
. 35 ACDWWVPYGVVCWCEDLP 57
TPVPI

kig 4: Plot of antigenic determinantspofieurotoxin

The average antigenic propensitypoheurotoxin is 1.0636There are 3 antigenic determinants
in sequence. The Table 5 signifies there are 3Jyamit determinants in sequence at residue

position 4-22, 29-45 and 53-73.
Table 5: Antigenic position and sequence

Start Sequence End
0 Position Position
. 4 MILFISCLLLIGIVVECKE 22
. 29 EGCKLSCFIRPSGYCGR p 45
. 53 SSGYCAWPACYCYGLPN » 73
WVKV
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Summary and Conclusion

The present preliminary investigations were maialjned to understand the basic
primary and secondary structures of batAnd 3 neurotoxins using varioussilico tools and
techniques. The primary structure illustrates that. toxin has 64 an@ toxin has of 84 amino
acids. The secondary structure revealdpxin is made up of 1 helix, 3 sheets and 5 coiled
regions, where ag comprises 2 helices, 5 sheets and 8 coiled regimspectively. The
physicochemical properties studied, depict thatdahexin is acidic and unstable, whifeis
basic and stable. Based on the solvent accessigiens, it was found that both the toxins are
hydrophilic in nature. Further the antigenicityateld studies upholds the fact that the possible
number of antigenic determinants erioxin are two, whilg toxin has three potent antigenic
determinants. The present work may further put nmosghts into detailed antigenicity related
studies of these toxins, emphasizing their strectunction relationship, and can pave a new
approach to overcome the toxic effects by immueeaiby and vaccine designing.
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Abstract

Dung beetles are major component of biological imdrtf dung as well as pests, parasites and masjuit
In this study, the potential for biodegradatiorD®T through enrichment and isolation of DDT biodedgrs from
digestive system of microflora of dung beetles with a history of prior exposure to DDT was done.
Microorganisms grew in minimal media with DDT (1pPm) as the only carbon source. Twelve bacteriee wer
isolated from DBA Kylotrapes giedoncoded as isolates DBA 1-12 and ten bacteriatisdltom DBB Chironitis
arrowi) coded as isolates DBB 1-10. The DDT degradati@s wuantified by the enrichment cultures places
degrading DB-A6- 22.2% DB-A8- 30.5%, DB-B6-33.3%BB9 — 69.4% in 14 days. Out of the four isolatiestt
were capable of degrading DDT, the two (DB-B 6 &®8FB9) that degraded the highest amount of DDT were
founded-A 6 and DB-A8, these promising DDT degrgdsolates were tentatively identified as the S&rspp
while DB-B6 and DB-B9 were identified as tBacillusandPseudomonaspp.

Keywords: Dung beetle, DDT, Biodegradatiodylotrapes giedon, Chironitis arrovaacterial isolates.

Introduction

Dung beetles (Coleoptera: Scarabaeidae) are a neajmponent of the biological,
control of dung, as well as the pests and parasitésh use dung as a breeding ground (Fincher
1973). DDT is still one of the first and most commtyoused insecticides for indoor residual
spraying because of its low cost, high effectiveneersistence and relative safety to hurhans
The aim of this research was to isolate and chamaet microorganisms that could biodegrade
DDT from the microflora of digestive system of duipgetle Kylotrapes giedon and chironitis
arrowi). Knowledge of the genetics, physiology and bioststry of these microbes could
further enhance the microbial process to achiegeehiediation of DDT with precision and in a
short time. The standard method for isolating nocganisms with the ability to degrade
environmental pollutants has not been very sucokfsf the isolation of microorganisms that
can mineralize DDT. A novel approach for isolatibfpT degrading microorganisms is to

screen alternative sources like digestive systedunfy beetle.
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Materials and Methods

Materials
Live adult dung beetles were collected at SmrutydsdSolapur, Siddheshwar van vihar
Solapur, MS, India between August and Septembet.ZDlie captured insects were placed into

empty plastic (160mm x 130mm x 130mm) containers.

DDT was obtained from Municipal Corporation. Allhetr chemicals and cultural media

were purchased from HiMedia laboratories Pvt. Lemijtindia. All the solvents and reagents

used were of high purity grade.

|

A B
Figure 1 :Xylotrapes giedomand B)Chironitis arrowi

Methods

1) Collection and maintenance of dung beetle (Colptera: Scarabaeidae)

The insects were breed in an insectry room on stipl@l60mm x 130mm x 130mm)
containers that were half filled with slightly mbsoil and cow dung. After every 3 — 4 days,
fresh cow dung was placed in the container. Thesgg tbettle varieties were identified as
Xylotrapes giedorand Chironitis arrowi by referring the record of zoological survey of imd

Silent valley National park special isdue

2) Dissection of the dung beetle sample &ylotrapes giedorand Chironitis arrowi

The dissection method of Lemket al? was used with some modifications. A
preparation dish filled with wax was sterilizedvew it for 24 hours covered with 70% ethanol.
The dish was then placed in a laminar flow cabihdtours prior to dissection to allow the
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ethanol to evaporate completely. Steel pins, fag@am scissors were sterilized by autoclaving
for 15 minutes at 121°C. Insect Ringer solutio® . NaCl, 0.02g Cagl0.02g KCl and 0.02g
NaHCG;) was prepared and autoclaved for 15 minutes &C.21

The adult dung beetles of both varieties were deedll the experiments and all the
dissections were done in a laminar flow cabinet bhetle was then fixed with steel pins, with
the beetle on its sides, in a preparation diskedillvith sterile insect ringer solution. After
dissection the digestive system of the insectsin@sulated in sterile 0.85 % saline to prepare
its suspension separately. These prepared suspsnaiere separately inoculated in 100mi
sterile  Nutrient broth in 250 ml capacity Erlezyer Conical Flasks for the enrichment of the
gut microbes. These flasks were labeled as DBAirfsect sample oKylotrapes giedorand
DBB for Chironitis arrowi. These flasks were incubated at room temperaturetany shaker at
150 rpm, for the enrichment of microorganisms 43 hrs.

J,-"""" k o f L R
W ,’ i ,-.F _.r f 'I__ 2 E
T ) § -
e ¥
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Figure 2 Figure 3

Figure 2: Dissected digestive systenXgfotrapes giedon
Figure 3: Dissected digestive systenCaironitis arrowi.

3) Isolation and characterization of bacteria fromthe enriched samples

The bacterial isolates were obtained from the @edg¢ 0.1 ml. serially diluted samples
by inoculating it on the sterile Nutrient Agar m@at and these were incubated at room
temperature for 24 - 48 hrs. After incubation thellwisolated colonies based on its
morphological characters were separated and pessetvAC for further use. Each isolate was

further studied for cultural and biochemical chéagstics.

4) Primary screening of the obtained bacterial is@ltes for the degradation of DDT:
All bacterial isolates were spot inoculated onitedmeliansky’s Agar containing 100

ppm concentration of DDT as sole carbon source thede plates were incubated at room
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temperature for 5-7 days. Upon incubation, cultmedia showing the growth of the isolates

were selected for the biodegradation study of DDT.

5) Biodegradation analysis of the DDT by using scemed isolates:

Aliquots of 1.0 ml from actively growing pure cultuof each selected isolate were

inoculated separately in Omeliansky’s broth in viahi®0 ppm DDT was added and incubated
for 14 days at 30°C on rotary shaker at 150 rpminoculated medium with DDT and

inoculated medium without DDT were used as contrdlgbidity and concentrations of DDT

were measured after 14 days spectroscopically @néf Isolates that grew in the medium and

reduced the concentration of DDT in the medium vyadged to be biodegrading DDT.

6) Identification of promising bacterial isolates:

The bacterial isolates carried out degradation@T Dvere tentatively identified from the

cultural, Gram nature, motility and biochemical i@d@eristics, according to Bergey’s manual of

Determinative Bacteriology.

4) RESULTS AND DISCUSSION

Table 1: Results of morphological characteristichaxterial isolates obtaindtbm DBA sample

Isolate Size Shape Colour Margin Opacity Consistancy | Elevation Gram nature Motility
No.
DB-Al1 | 1.5cm | Irregular White Irregular, Translucerpt m&oth Flat Gram negative bacill Motile
DB-A2 | 3mm | Circular White Regular Translucemt Smooth} Convex Gram negative cocco Motile
bacilli
DB-A3 | 1 mm | Circular Creamy | Regular Translucent Smooth Convex Gram negativeococc Motile
yellow bacilli
DB-A4 | 6 mm | Circular White Regular Opaque Moist Convex Gram negative cogcoMotile
glistening bacilli
DB-A5 | 2mm | Circular Whitish Regular Translucent Snioot |  Convex Gram negative cocco Motile
bacilli
DB-A6 | 1.2cm | Circular Cherry Regular Opaque Sticky Convex Gram negative cocco| Motile
red rugose bacilli
DB-A7 | 5mm | Irregular White Wavy | Translucent Smooth Flat Gram negative bac|lli Meotil
margin
DB-A8 | 6 mm | Irregular White Regular Opaque Moist Elevated Gram negative co¢coMotile
Faint pink bacilli
DB-A9 | 4 mm | Circular Pale Regular Translucent Moist Raised Gram negative bacill Motile
yellow
DB- 4 mm | Irregular White Irregular Translucent Smooth latF Gram negative coccd Motile
Al10 bacilli
DB- 8 mm | Circular Cherry Regular Opaque Smooth Conve Gram negative coccdviotile
All red bacilli
DB- 3mm | Circular Cherry Regular Opaque Smooth Flat Gram negative bagilli  il®lot
Al12 red
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Results:-

1) Isolation of bacterial cultures FromXylotrapes giedonBA):

A total no. of 12 bacterial isolates was obtainme@ure culture form from the enriched sample of

Xylotrapes giedorinsect digestive system. All the cultures were igtidfor colony

characters, Gram nature, and motility and biochamicharacteristics. Different

biochemical tests were carried out for identifioatof bacteria. These were Catalase test,

Phenylalanine deaminase test, Lactose, SucrosapddalFructose, Glucose, Mannitol,
Indole, Methyl Red test, Voges Prausker Test, @tuilization test.

Table 2: Results of biochemical characteristicbaxterial isolates obtained from DBA Sample

Isolate o C o2 2]¢ 7

0} 1) c — e

No. 1 &|2 5|8 oS, |58 8/8|8|(8|8|2|2|8|8, 2=

S|l sl =|g| 8358|882 2|88|5|8|c|o|lx|aygl 8

= o © = = o .= 5} o = Q c o — | 5=

I | 5| | S| EQF | €| c| 53| 8| 2|2 8| >|9F| 50

Oo|>|9 o | 28 G5 | - n | =S| |lO0o|s|=|& [ O N

o < o | 8 =

oo s S S

DB-Al + | -] -1 - - + - - - - - -7 -7 - -
DB-A2 + | - - - - -1 -1 -1 +1 -1 -1 -1 -] - -
DB-A3 + | -1 -1+ - - - - - - - -7 -7 - -
DB-A4 + | - -1 - + - -0 - -0 -+ -] - -] - -
DB-A5 + [ -] - + - - -1 -0+ -1 -1 -1 -] - -
DB-A6 + - - + - - + + + + + - +| + +
DB-A7 + | - - - + - - - -+ +] - - - -
DB-A8 + - - + + - + + + + + - +| + +
DB-A9 + | -1 - + - -1+ -1 -7 -1 -1 -1 -] - +
DB-A10 + - - - +- + - + + - + + - - - -
DB-Al11 + + - + + - + - + + + - - - -
DB-A12 + + - + - + + + + + - - - +

2) Isolation of bacterial cultures FromChironitis arrowi (DBB)

A total of 10 bacterial isolates was obtained irepaulture form from the enriched

sample ofChironitis arrowi insectdigestive system. All the cultures were studied dolony

characters, Gram nature, and motility and biochamibaracteristics. All the cultures were

studied axylotrapes giedon.

Table 3: Results of morphological characteristicbaxterial isolates obtained from DBB

Isolate Size Shape Colour Margin Opacity Consistency| Elevain Gram nature Motility
No.
DB-B1 1.5cm Circular White Irregular | Translucent Smooth Flat Gram negativeecog  Motile
fluorescent bacilli
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DB-B2 2mm Circular White Regular  Translucent Smooth lat F Gram negative cocco| Motile
bacilli
DB-B3 1 mm Circular White Regulaf  Translucent Moist n@ex Gram negative bacilli Motile
DB-B4 6 mm Circular Mango Regular | Translucent Moist Convex| Gram negative llbaci Motile
yellow
mucoid
DB-B5 3 mm Circular Yellowish Regular  Translucent Sthoo Convex Gram negative coccg Motile
bacilli
DB-B6 7mm Irregular white Irregular opaque Smooth Flat Gram positive thick Motile
rods
DB-B7 5 mm Circular White Regular Opaque Smooth Flatf ranGnegative bacilli Motile
DB-B8 4 mm Circular Creamy | Regular | Translucent Moist Flat Gram negative cocco Motile
White bacilli
DB-B9 5mm Irregular| Creamy with Irregular | Translucent moist Convex| Gram negatiaeill Motile
bluish green
pigment
DB-B10 | 2mm Circular Whitish Regular Opaque S Moist Convex Gram negative cogcoMotile
mucoid bacilli

Table 4.4: Results of biochemical characteristfdsazterial isolates obtained from DBB sample.

Isolate
No.

Catalase
Urease

Starch
Gelatin-ase
Nitrate .R

Test

Phenylalan

ine
deaminase

Lactose
sucrose

Maltose

Fructose
Glucose

Mannitol
Indole

Methyl Red
tesl
Voges
Prausker
Test
Citrate
utilization

test

DB-B1

DB-B2

DB-B3

DB-B4

DB-B5

DB-B6

DB-B7

DB-B8

DB-B9

DB-B10

+| | | | | | ] ] ]+
.

+| +| +
!

+| | | ]|+ +] ] ] ] F

Figure 5- Plate showing the growth and zone of Ri@gradation by DBA-6.
Figure 6- Plate showing the growth and zone of Qi@gradation by DBA-8.
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Figure 7 - Plate showing the growth and zone of Qiegradation by DBB-6.
Figure 8 - Plate showing the growth and zone of Qiggradation by DBB-9.

3) Primary screening of the obtained bacterial is@tes for the degradation of DDT

In total 22 isolated bacterial cultures from DBAJADBB sample were primarily
screened for the growth on Omeliansky’s Agar cong 100 ppm DDT powder as sole carbon
source. Out of 22 cultures, DBA-6, DBA-8, DBB-6 abBB-9 have shown growth on the

culture media within 4 days of incubation period.
4) Growth and rate of DDT degradation by the enriclment cultures

There were varying growths of the enrichment celurom inoculated microorganisms.
This also translated into differences in DDT degtamh. The DDT degradation rate was
calculated by measuring O.D. of blank X, O.D. o6TeO.D. of Blank X 100. The enrichment
culture from cultivated places had a long lag phease reached its highest cell mass of 0.56 at
OD 600 nm on the"7day. The DDT degradation was quantified by theécamment cultures
places degrading DB-A6- 22.2% DB-A8- 30.5%, DB-B&3%6, DB-B9 — 69.4% in 14 days.
Out of the four isolates that were capable of déiggaDDT, the two (DB-B 6 and DB-B9) that
degraded the highest amount of DDT were found.

5) Identification of promising DDT degrading isolaes

DB-A 6 and DB-A8, these promising DDT degradinglages were tentatively identified
as the Serratia spp, while DB-B6 and DB-B9 weraiified as the Bacillus and Pseudomonas
spp. from the cultural, Gram nature, Motility ando@&emical characteristics, according to
Bergey’s manual of Determinative Bacteriology.
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Discussion

In this study, four DDT biodegrading bacteria wes@ated from digestive system of the
dung beetleXylotrapes giedomnd chironitis arrowi) Previously, DDT metabolizing microbes
were isolated from areas where intensive DDT us# decurred. The standard method for
isolating microorganisms with the ability to degeaghvironmental pollutants is to enrich them
from areas that were previously exposed to theutmit. Since their identity has been
established, a selective media and optimum growtiditions should be used to test their
prevalence in the environment. In this study, &ed#nt approach for isolating DDT-degrading
microorganisms by screening alternative sources diigestive system of the dung beetle that
had no prior exposure to DDT proved successfuls Tould mean that tropical soils, unpolluted
with DDT, contain some microorganisms that can dégrDDT. Juhasz and Nafdproposed
that the tri chlorine molecule is responsible fdwe tresistance of DDT to degradation.
Degradation of DDT involves two procesSethe uptake of DDT into the cell and the
transformation of DDT in the cell. The rate of Ufanto the cells is unlikely to be important as
DDT is extremely hydrophobic; rather, the rate &ich the chemical is transformed in the cell
would be the rate-limiting step. Under reducingdaitons, reductive dechlorination is the major
mechanism for the microbial conversion of both ¢he’-DDT and p, p’-DDT to DDB. DDD
has been identified as one of the major anaerohitsformation products of DB T his shows
that under the conditions, DDD was probably the pratluct hence this was not a complete
breakdown of DDT to C@or to non chlorinated compounds like phenylacgtienylpropionic
and salicylic acids. In various ecosystems, miganisms cause only modest changes in the
DDT moleculé®. Complete degradation of DDT is possible only tiylo a cometabolic
procesS' and that only the first step in the process, thehtbrination of DDT to DDD can take
place without an additional substrate, as was #s® ¢n this study. The major transformation
products, DDD and DDE, are more toxic and recalnitthan the parent compound. This is of

concern as these compounds are metabolized slityall’.

Conclusions

Live adult dung beetles were collected at SmrutydsdSolapur, Siddheshwar van vihar
Solapur, MS, India between August and Septembet.ZDlie captured insects were placed into
empty plastic (160mm x 130mm x 130mm) containersseh dung bettle varieties were

identified asXylotrapes giedorand Chironitis arrowi by referring to the record of zoological
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survey of India, Silent valley National park spéesaue. A total no. of 10 bacterial isolates was
obtained in pure culture form from the enriched glenof Chironitis arrowi insect digestive

system.

A total no. of 12 bacterial isolates was obtainegbure culture form from the enriched
sample ofXylotrapes giedorinsect digestive system.Four DDT biodegrading bacteere
isolated from digestive system of the dung beetiddtrapes giedon and chironitis arrowtat
designated as DB-A6, DB-A8, DB-B6 and DB-B9.

The DDT degradation was quantified by the enrichnoeittures places degrading DB-
A6- 22.2% DB-A8- 30.5%, DB-B6-33.3%, DB-B9 — 69.4#614 days. Out of the four isolates
that were capable of degrading DDT, the two (DB-Brgl DB-B9) that degraded the highest
amount of DDT were found. DB-A 6and DB-A8, thesemrising DDT degrading isolates were
tentatively identified as the Serratspp while DB-B6 and DB-B9 were identified as the

BacillusandPseudomonaspp.
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Abstract

Banking is today an integral part of our everydég: IAt home, at school, at office, at businessjranel
everywhere we counter some aspect of banking. igwfisance of banking in our day to day life isitg felt
increasingly. What are the institutions, so inevitain the present day set up? How do they trafigdotv did the
concept emerge? These are some of the simple gukéatdo not surface in our minds but are lurldegp down.
Money plays a dominant role in today's life. Forofsmoney have evolved from coin to paper currenotes to
credit cards. Commercial transactions have incee@secontent and quantity from simple banker tocsyegive
international trading. Hence the need arose fdird party who will assist smooth banding of tractgm, mediate
between the seller and buyer, hold custody of marel goods, remit funds and also to collect proseklé was
the “banker”. As the number of such mediators gtiesve is need to control. Such mediating agenaes @irth to
the concept of “banks” and “banking”.

With the exception of the extremely wealthy, veewfpeople buy their homes in all-cash transactions.
Most of us need a credit in form of loans, to makeh a large purchase. In fact, many people newthdial
support from Bank to fulfil the financial requirente The world as we know it wouldn't run smoothljthout
credit and banks to issue it. In this article we¥plore the birth of this flourishing industry.

Keywords: coin, money, commercial banking, liberalizatioationalization

Evolution of Banking System

The banking history is interesting and reflectsletion in trade and commerce. It also
throws light on living style, political and cultdraspects of civilized mankind. The strongest
faith of people has always been religion and Gdek Jeat of religion and place of worship were
considered safe place for money and valuables.elhtiomes didn't have the benefit of a steel
safe, therefore, most wealthy people held accoanttheir temples. Numerous people, like
priests or temple workers were both devout and $toradways occupied the temples, adding a
sense of security. There are records from GreeomeRR Egypt and Ancient Babylon that
suggest temples loaned money out, in addition &pikg it safe. The fact that most temples
were also the financial centers of their cities dhid is the major reason that they were
ransacked during wars. The practice of depositerggnal valuables at these places which were
also functioning as the treasuries in ancient Babygainst a receipt was perhaps the earliest

form of “Banking”.

Gradually as the personal possession got evaluatetm of money, in form of coins

made of precious metal like gold and silver, thesee being deposited in the temple treasuries.
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As these coins were commonly accepted form of Wwed#énding’ activity to those who needed
it and were prepared to ‘borrow’ at an interestdmedrhe person who conducted this ‘lending’
activity was known as the “BanKebecause of the bench he usually set. It is alsergbd that
the term ‘bankrupt’ got evolved then as the iragpakitors broke the bench and table of the

insolvent banker.

With the expansion of trade the concept of bankjaiged greater ground. The handling
of “banking” transcended from individual to groujgscompanies. Issuing currency was one of
the major functions of the banks. The earliest fafrmoney — coins, were a certificate of value
stamped on a metal, usually gold, silver, and beamzany other metal, by an authority, usually
the king. With the increasing belief and faith iack authority of their valuation and the
necessities of wider trade a substitute to metal feand in paper. The vagaries of monarchial
rule led to the issues of currency being vestet Wieé banks since they enjoyed faith, controlled
credit and trading. All forms of money were a umiitvalue and promised to pay the bearer of
specified value. Due to failure on account of umw@ans, to rule and organize, a stable banking
system arose. The word’s earliest bank currencgsnatere issued in Sweden by stock holms
Banco in July 1661.

History of Banking in India

The story of Indian coinage itself is very vast afagcinating, and also throws
tremendous light on the various aspects of lifardudifferent periods. Th®ig Vedaspeaks
only gold, silver copper and bronze and the Iatedic texts also mention tin, lead, iron and
silver. Recently iron coins were found in very gddvels at Attranji Kheri(U.P.) and Pandu

Rajar Dhibi (Bengal). A money economy existedndi& since the days of Buddha.

In ancient India during thielaurya dynasty321 to 185 BC), an instrument called adesha

was in use, which was an order on a banker dednimgio pay the money of the note to a third
person, which corresponds to the definition of l& dfi exchange as we understand it today.
During the Buddhist period, there was considerakke of these instruments. Merchants in large

towns gave letters of credit to one another.

Trade guilds acted as bankers, both receiving dispasd issuing loans. The larger

temples served as bankers and in the south theg&ilcommunities economically advanced
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loans to peasants. There were many profession&ebamand moneylenders like the sethi, the
word literally means “chief”. It has survived inetiNorth India as seth. Small purchases were
regularly paid for in cowry shells (varataka), whiemained the chief currency of the poor in
many parts of India. Indigenous banking grew upha form of rural money lending with
certain individuals using their private funds fduist purpose. The scriptures singled out the
vaishyas as the principal bankers. The earliesn fof Indian Bill of Exchange was called

“Hundi”. Exports and import were regulated by badgstem.

Kautilya’s Arthasastra mentions about ar@ncy known as panas and even fines paid to
courts were made by panas. E. B. Havell in his wdHe History of Aryas Rule in India says
that Muhammad Tughlag issued copper coin as cauatedt by an imperial decree made them
pass at the value of gold and silver. The peopié teir tribute in copper instead of gold, and

they bought all the necessaries and luxuries tlesyed in the same coin.

However, the Sultan’s tokens were not ais@em counties in which his decree did not run.
Soon the whole external trade of Hindustan come standstill. When as last the copper tankas
had become more worthless than clods, the Sultanrage repealed his edict and proclaimed
that the treasury would exchange gold coin fordaigper ones. As a result of this thousands of
men from various quarters who possessed thousatitesé copper coins bought them to the
treasury and received in exchange gold tankas.ofigen of the word "rupee” is found in the
Sanskritrizpya"shaped; stamped, impressed; coin” and also filoen Sanskrit word "rupa”
meaning silver. The standardisation of currencyt asi Rupee in largely due to Sher Shah in
1542.

The English traders that came to India in the Téhtury could not make much use of
the of indigenous bankers, owing to their ignorantéhe language as well the inexperience
indigenous people of the European trade. TheretbeesEnglish Agency Houses in Calcutta and
Bombay began to conduct banking business, besideis tommercial business, based on
unlimited liability. The Europeans with aptitude @mmercial pursuit, who resigned from civil

and military services, organized these agency lmuse

A type of business organization recognizable asagiag agency took form in a period
from 1834 to 1847. The primary concern of thesenagédiouses was trade, but they branched
out into banking as aside line to facilitate theergpions of their main business. The English
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agency houses, that began to serve as bankere tagt India Company had no capital of
their own, and depended on deposits for their fulitiey financed movements of crops, issued
paper money and established joint stock banks.idsarbf these was Hindusthan Bank,
established by one of the agency houses in Calicuftda7O.

Banking in India originated in the last decadeshef 18th century. The first banks were
The General Bank of India, which started in 1786 8ank of Hindustan, which started in
1790; both are now defunct. The oldest bank intemte in India is the State Bank of India,
which originated in the Bank of Calcutta in JuneD@8which almost immediately became
the Bank of Bengal. This was one of the three geesily banks, the other two being the Bank of
Bombay and the Bank of Madras, all three of whidaravestablished under charters from the
British East India Company. For many years the iBeesy banks acted as quasi-central banks,
as did their successors. The three banks mergd®2a to form the Imperial Bank of India,
which, upon India's independence, became the Btatk of India.

Indian merchants in Calcutta established the UBiank in 1839, but it failed in 1848 as
a consequence of the economic crisis of 1848-48.Allahabad Bank, established in 1865 and

still functioning today, is the oldest Joint Stdznk in India.

Foreign banks too started to arrive, particulamlCalcutta, in the 1860s. The Comptoire
d'Escompte de Paris opened a branch in CalcuttB8@&®, and another in Bombay in 1862;
branches in Madras and Pondicherry, then a Frealdny, followed. HSBC established itself
in Bengal in 1869. Calcutta was the most activditig port in India, mainly due to the trade of

the British Empire, and so became a banking centre.

The next was the Punjab National Bank, establishddihore in 1895, which has survived to
the present and is now one of the largest banksmdia. The presidency banks dominated
banking in India but there were also some exchdvgeks and a number of Indian joint
stock banks. All these banks operated in diffesegments of the economy. The exchange
banks, mostly owned by Europeans, concentratednanding foreign trade. Indian joint stock
banks were generally undercapitalized and lackeceperience and maturity to compete with

the presidency and exchange banks.
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Swadeshi Movement

The period between 1906 and 1911, saw the estaidish of banks inspired by
the Swadeshi movement. The Swadeshi movement @uspacal businessmen and political
leaders to found banks for the Indian communityn#mber of banks established then have
survived to the present such as Bank of India, @apon Bank, Indian Bank, Bank of Baroda,

Canara Bank and Central Bank of India.

Ammembal Subbarao Pai founded “Canara Bank Hindum&eent Fund” in1906.
Central Bank of India was established in 1911 by Sorabji Pochkhanawala and was the
first commercial Indian bank completely owned anadnaged by Indians. In 1923, it acquired

the Tata Industrial Bank.

The fervour of Swadeshi movement lead to estallgslof many private banks in
Dakshina Kannadaand Udupi district which were edifearlier and known by the name South
Canara (South Kanara )district. Four nationalizandkis started in this district and also a leading
private sector bank. Hence, undivided Dakshina lédardistrict is known as “Cradle of Indian

Banking".

Development after Freedom

The second milestone in history of Indian bankingswndia becoming a sovereign
republic. The Government of India initiated measureplay an active role in the economic life
of the nation, and the Industrial Policy Resolutamlopted by the government in 1948 envisaged
a mixed economy. This resulted into greater involget of the state in different segments of the
economy including banking and finance. The bankssgtor also witnessed the benefits;

Government took major steps in this Indian Bank®egtor Reform after independence.
» First major step in this direction was nationalizatof Reserve Bank in 1949.
» Enactment of Banking Regulation Act in 1949
* Reserve Bank of India Scheduled Banks' Regulatib®s].

» Nationalization of Imperial Bank of India in 195bith extensive banking facilities on a

large scale especially in rural and semi-urbansarea

* Nationalization of SBI subsidiaries in 1959.
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Government of India took many banking initiativEhese were aimed to provide banking

coverage to all section of the society and evecyosef the economy.

The Industrial Credit and Investment Corporation laflia Limited (ICICI) was
incorporated at the initiative of World Bank, th@v@rnment of India and representatives of
Indian industry, with the objective of creating @vdlopment financial institution for providing

medium-term and long-term project financing to amdbusinesses.

Nationalization Process

Nationalization of banks in India was an importahenomenon. Despite the provisions,
control and regulations of Reserve Bank of Indianks in India except the State Bank of
India or SBI, continued to be owned and operategrbsate persons. By the 1960s, the Indian
banking industry had become an important tool talifate the development of the Indian
economy. At the same time, it had emerged as & kamployer, and a debate had ensued about
the nationalization of the banking industry. Indi@andhi, then Prime Minister of India,
expressed the intention of the Government of Indithe annual conference of the All India
Congress Meeting in a paper entitl&iray thoughts on Bank Nationalizatiohe meeting

received the paper with enthusiasm.

Thereafter, her move was swift and sudden. The fBowvent of India issued an
ordinance and nationalized the 14 largest comnlebaiaks with effect from the midnight of
July 19, 1969. Within two weeks of the issue of trelinance, the Parliament passed the
Banking Companies (Acquisition and Transfer of Umleng) Bill, and it received

the presidential approval on 9 August 1969.

A second dose of nationalization of 6 more comna¢rsanks followed in 1980. The
stated reason for the nationalization was to gmneegovernment more control of credit delivery.
With the second dose of nationalization, the Gowvemt of India controlled around 91% of the
banking business of India. Later on, in the yea®31%he government merged New Bank of
India with Punjab National Bank. It was the only rgex between nationalized banks and
resulted in the reduction of the number of natiea banks from 20 to 19. Currently there are

27 nationalized commercial banks.
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Economic Liberalization

The second major turning point in this phase wasnBmic Liberalization in India. After
Independence in 1947, India adhered to socialidicips. The extensive regulation was
sarcastically dubbed as the "License Raj". The @ouent of India headed by Narasimha Rao
decided to usher in several reforms that are dolelg termed as liberalization in the Indian
media with Manmohan Singh whom he appointed Finavicester. Dr. Manmohan Singh, an

acclaimed economist, played a central role in imgleting these reforms.

In the early 1990s, the then Narasimha Rao govemhneanbarked on a policy
of liberalization, licensing a small number of @ig banks. These came to be knowiNes
Generation tech-savvy bankand included Global Trust Bank (the first of sux@w generation
banks to be set up), which later amalgamated witiental Bank of Commerce, Axis
Bank(earlier as UTI Bank),ICICI Bank and HDFC Bankhis move, along with the rapid
growth in the economy of India, revitalized the kiag sector in India, which has seen rapid
growth with strong contribution from all the threectors of banks, namely, government banks,
private banks and foreign banks.

Currently (2007), banking in India is generallyrkaimature in terms of supply, product
range and reach-even though reach in rural Indlaesnains a challenge for the private sector
and foreign banks. In terms of quality of assetdl @apital adequacy, Indian banks are
considered to have clean, strong and transpardahd® sheets relative to other banks in
comparable economies in its region. The Reservek Banndia is an autonomous body, with
minimal pressure from the government. The statdidypof the Bank on the Indian Rupee is to

manage volatility but without any fixed exchangerand this has mostly been true.

With the growth in the Indian economy expected ¢ostrong for quite some time-especially in
its services sector-the demand for banking seryiespecially retail banking, mortgages and

investment services are expected to be strong.
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Conclusion

Banks have come a long way from the temples ofath@ent world, but their basic

business practices have not changed. Banks issat ¢o people who need it, but demand

interest on top of the repayment of the loan. Algio history has altered the fine points of the

business model, a bank's purpose is to make lagahpmtect depositors' money. Even if the

future takes banks completely off your street coara onto the internet, or has you shopping

for loans across the globe, the banks will stilseto perform this primary function.
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AN OVERVIEW OF THE ECONOMIC LIFE OF SOLAPUR COUNTY DURING THE
PESHWA REGIME

V. H. Nimbalkar

Department of History, A.R.Burla Mahila VarishthaNavidyalaya, Solapur, Email:
vilasnimbalkar555@gmail.com

Economics has enjoyed a special status in thefifeiman beings right from the ancient
times. The fundamental needs of man can’t be ledfilvithout money. To be more precise, the
life of a country, a society or a group of peopdm’t be made livable, if there is a scarcity of
economic resources. It will not be an exaggeratiiowe assert that a firm financial foundation
has become a compulsory part of a comfortable life.

It goes without saying that for realizing the goéleconomic development there has to
be given priority to business and industry. Thespng paper is an attempt at throwing light on
the economic life of Solapur County during the ne@j the Peshwa. Solapur, being located on
the border of Maharashtra and Karnataka stateghsats progress in the fields of business and
transportation. Besides, there would be peopleogmally visiting Solapur, as the County
housed places of religious importance. It is be&dwthat a comprehensive development of

Solapur began in the $2Zentury, which is considered to be the Age of Sgiddharameshwar.

During the Peshwa regime Solapur was known as at@outh progress from business
point-of-view. The progress was realized by sevé&ators like- the means of transportation,
business families, big and small industries, etda@ur County was thus associated with the
entire of the then Hindustan. The business traisaatould be done by virtue of the river route.
Solapur was associated with the cities like Homdadorad Gulbarga among several other cities
and towns. The County of Solapur would import fgpdin, oil and oil seeds from these places.
As a result, the Shukrawar Peth in Solapur acquhledstatus of the biggest market place. The
Medieval Period witnessed a domination of the pegdoelonging to the Komti, Lingayat and
Sindhi communities in the field of business in $ola Malage, Kalyani, Ghongade, Ligade etc
were the major business families in Solapur. Témemic transaction would be done through
Gadhawal Shikka, Peth Shikka, Khurda and Shivran€olLimaye, Sohoni and More were
some of the renowned goldsmiths of the times. Thslivh communities in Aland and Gulbarga
had business relations with the Solapur County. Nleewvaris and Gujars from Phaltan came to

Solapur and their business place is even todagd:tle Phaltan Lane.
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In those days Solapur was famous for manufactwstegl products. In addition to this
major business, there were other small-scale bssipersons and craftsmen in Solapur.
However, the business in Solapur was not contrdilethe local people. Nevertheless, with the
development of the Solapur business, there wasafelirgent need of establishing a business
centre in the County. Uddhovireshwathe then Officer of the Solapur County along witile
influential persons made a request to Shrimant Meadto Peshwa for setting up a business
centre in Solapur. As a consequence, a market piaced Madhav Peth was set up in Solapur
in Shake 1689 i.e. in the year 1768he place was later known as Mangalwar Pethhas t
weekly business would be done on every Tuesdayadt also known for marketing old goods.
The Peshwa Madhavrao awarded the Yeri family tispawesibility of maintaining the market

place with an exchange of Rs 200 he family was allowed accommodation too.
The Eleven Honours of the Joshi Family

1. Ganesh Pujan 2. Ghatka and Lagna Patrika 3yaRaohana 4. Nadichya Shela 5.
Simant Pujan and Lagna Khandani 6. Mandava Khobharya Varshapratipada Panchang Pujan
8. Vijayadashami Shammi Pujan 9. MastakabhishelPa@&hudrakela 11. Holi Pujan and Veeda
Dakshana are the honours given to the Joshi faoyilthe Madhavrao Peshwa. There are also
included the names of the Peshwa officers in Sol@mounty: Malhar Gundo Mahajan, Jagdev
Shete, Krushnaji Dadaji Daftardar, ®t@he honours attributed to the Joshi family shoe t

spiritual, religious and economic situation of times.

The business during the Peshwa period includedtrdmesaction of rice, silk, cloth,
malmal, chintz and others. As a result, Yeola anthi8ir became the industrial zone$he
major business centres during this time in Mahdrastvere- Paithan, Maheshwar, Nagpur,
Solapur, Barhanpur, Khambayat, Jalna, Ashti, Shedaeté.

The Handloom Industry in Solapur

It was the time when every house-hold in Solapuuldichave a handloom and the
weaving activity. The handloom business was dorathdily the Momin and Khetri people.
Solapur County was known for the manufacturing lobtcs and chaddars. Today, the Solapur
chaddars are famous both nationally and internalipnThe dhotis manufactured in Solapur

were of Nagpuri and Chandwadi dothis’ quality.
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In addition to the handloom industry Solapur wéso &nown for metalwork, gold-
smithy, ivory work, wood work, pottery and tannibgsiness. This gives a hint to the condition
of the industrial development during the PeshwaoBerDue to the historical and religious
background, Solapur enjoyed a special advantageufag business and industryThe
development of business and industry in Solapuegee to various commercial centres like:

Pachcha Peth, Shaniwar Peth and other such places.
Establishment of New Peth at Dahiwadi

On 14" October 1781 Madhavrao Peshwa issued orders tfetitl officer of Sangola
for setting up a New Peth in Dahiwadi, as Sang@d heen commercially associated with
Solapuf. The political stability during the Peshwa Pergale a favourable atmosphere for the
development of the handloom industry in Solapurthim region of Maharashtra Solapur was at
the top in the production of saris, chaddars, tevaid dhotis. Girasappa Nirali, a Solapuri

dealer in saris, was reputed all over MaharaShtra
Means of Transportation

For the development of business, the means ofgaatagion play a decisive role. During
the Peshwa regime there was no scarcity of the snefatnansportation. The available means of
transportation were mainly bullock carts, herdsbafls and camels, donkeys, horse-driven
carriages. Thus, Solapur was connected to plades Randharpur, Tembhurni, Karmala,

Belgaum, Sangola, Miraj, Satara, Hyderabad, Bijajutapur, Aurangabad, éfc

The Solapur County was famous for the productemmay. The increasing demand for
jowar cultivated in Solapur from different placet ladia automatically contributed to the
development of business in the County. The neadmfetary capital, which would decide the
development of business, was satisfied by the mteraers of Solapur. Wani, Marwari, Gujar,
Shete, Sohoni, Mantri, Limaye, Chati, Homnabadkanifies were involved in the money-
lending businesd. Solapur was in the leading position in the clstustry. The soft dhotis

were a special feature of the weaving industryafgur?.

The following table shows the prices of variousddnof cloth during the Peshwa Period
(1751
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Table 1: Variety of prices of cloth in Solapur

Sr. No. | Variety of Cloth Price
01 Kinkam 175
02 Patka 40
03 Hamru 20
04 Gajni 25
05 Patav 30
06 Paithani 50
07 Makhmal 25
08 Lehanga 75
09 llacha 125
10 Parancha 75
11 Bapta 50

Table 2: The Prices of Goods in Solapur (1742)

rs

alis

Sr. No. | Type of Commodity | Price for One Item | Quantity
01 Coal 12 One Khandi
02 Oil 01 Five Shers
03 Beetle Nuts 01 Five Payalis
04 Ghee 01 One and Three Quarte
Payalis
05 Catechu 01 Five Payalis
06 Tobacco 01 Five and a half Payalis
07 Yarn 01 Two Payalis
08 Jaggery 01 Three and a quarter Pay.
09 Hemp 01 Half Man
10 Rice 01 Two and a half Payalis
11 | Salt 37 One Man
12 Toor Dal 01 Two Payalis
13 Wheat 01 Two Payalis
14 Jowar 16 One Khandi
15 Urid Dal 01 Two Payalis
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Table 3

Sr. No. | Commodity Price in Rupees
01 Cotton 22 to 29 for Eight Mans
02 Beetle Nuts 36 for Eight Mans
03 Ghee 4 to 6 for One Man
04 Indigo 50 to 56 for One Man
05 Jowar 01 for 36 to 40 Shers
06 Sweet Oil 12 to 16 for One Man
07 Khaadi 15 to 16 for Eight Mans
08 Bagalkot Dhoti 12 Annas Two-Pieces
09 Fire Wood 6 to 8 Annas for One Cartload

The above data show the prices of the commoditieing the rule of the PeshWaThe

ice of rice in the year 1720 was a rupee forteigh and a half shers, whereas in the year 1756

the price of rice was a rupee for eighteen shensisTthe prices of the commodities would

changé®. The Peshwa had imposed the Octroi on the satafstenodities for controlling the

business transactith

The above research gives an understanding ofdbteoenic life in the Solapur County

during the Peshwa Period.
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A SUCCESSFUL EXPERIMENT OF DEVELOPING AUTO —LEARNIN G AMONG
THE LEARNERS OF ENGLISH LITERATURE
Dhanappa M Metri

Department of English, Sangameshwar College, $0kp30001

metri_dmm@yahoo.com

Abstract

These are the days of innovative practices in fegcand learning process. He is the best teacher wh
teaches less is the old proverb but a need of dlne today. The learners today in the world of mebilania are
lethargic towards learning but the life demandsrthe be the lifelong learners. Frustration and mlgéntment are
the common features of the teaching field. The grpter of an innovative activityy Successful Experiment of
Developing Auto —learning among the learners of Higlp Literature was frustrated with the unproductive
degrees the learners get by the present rote sydtetndying English literature. The researcheygththe role of a
mentor collected all the academic tools the leartave then he empowered them for dligo learning which
borne the sweet fruit of the learners pursing tiigext passionately. Such experiments need loveaffadtion for
the learners and the teacher should be ready textna mile to bring the learners to the class.

Introduction

An enthusiastic teacherfofgetting the statemenhe is the best teacher who teaches
less) of any subject is a big hurdle in the way of tearning experience of the students. The
teachers of English literature overenthusiasticalipvide literally everything: summary in
mother tongue, readymade answers, possible qussatm and kill the curiosity and the
creativity of the learners. As a result, the diBogis losing its charm without the involvement
of the learnersBBC Teaching Englisbf the British Council invited and published thHeds on
the topic:Have BA and MA literature courses lost their charmin India? The responses are
fully positive that it has lost it. The responsenfr one of the members of ELTeCSISL,
Vijayasingh Rajput(2010) from Solar Internationah8ol, Rajasthan holdBA/MA English
literature is really losing importance among theupig generation. Though we may display a
data proving that millions of youngsters opt forghsh literature in colleges, actually the
graduates do not gain anything significant from lsupalifications- there are students from
regional medium background who graduate with Esigliterature without being, able to speak
English properly. Totally, the study of English literature moves ward the examination
performance of the learner forgetting the very otyes of its study. The learners have grown
fully dependents. The researcher a witness to thiseming picture year after year since last
twenty- four years has made an experiment at geesabom level to make the study meaningful.
This paper is a presentation of that experiencghtoe it with the students and the teachers of

English literature.
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Present Scenario

In the Preamble of UGC Model Curriculum for Englig2001) for Honors and MA
students it is clearly stated that the studentsilshioave a serious interest in the discipline and
be able to employ the advanced language skillscaliunderstanding and human values derived
from it in the future lives and careers. Hence,hspoograms should at appropriately graded
levels, include literary history, critical theoriaad concepts, the history and structure of English
language and general linguistics. They should tada@unt of the cultural, historical, and social
background of the texts and concepts studied amctdntext of other literatures and cultures.
They should also allow scope to develop advancaedtional and applied skills in the English
language. This may be particularly necessary aB#hédionors level, after which large number
of students may be expected to branch out varicafegsions employing such skills.

Job satisfaction in the classes of English liteeatis almost a forgotten fact due to
different reasons like the lethargic learners withoaptitude for the study of literature, ill
equipped libraries and the over enthusiastic t@chlThe objective of the learners behind
opting this discipline to develop their linguisttompetency itself is a mockery of study of
literature. They are far away from the objectivesf studying humanity, enjoying the
ambiguous meaning of literature, exploring culsused beliefs, better understanding of history,
finding the emotional power of the words and iwetihg values. In addition, the learners of the
most creative literature are ill equipped even witle basic tools of dictionaries and the
textbooks. Majority of the learners rarely turn tg the classes once they complete the
admission procedure. They thoroughly depend onntites dictated by the teachers or those
available in the market and reproduce them in them examinations before getting the degree
of special English. The examiners assessing thearscripts helplessly assign the marks to the
borrowed answers. The learners aspiring to be &eachechnical writers, creative writers,
scriptwriters, or the staffs at a call centre arellsequipped that they are literally unfit ftre

career they aspire.

The Concept of Auto learning

Wikipediaexplains the concept of auto didacticism as aegoning or learning on one’s
own. It is one facet of learning which complemehis formal learning. Many auto learners seek

instructions and guidance from the expert and tach(lronically, the learners of English
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literature thoroughly depending on the guides amhbr notes and getting first class degrees are
in one-way the auto learners only!) The researtalegs this concept of playing the role of a
facilitator, the much-needed new concept of a teatbday. Playing the role of a mentor by
understanding the learner academically and progidinm the equipments and the ideas to
pursue the discipline systematically and passinateget a meaningful degree with skills is

making one an auto learner.

The Experiment

As the former president of India, Dr Abdul Kalammsawhere says, “frustration leads to
creativity” the frustrated researcher with the ohjee of full job satisfaction and self-
actualization went for the experiment of developago learnership among the students. The
researcher decided to go beyond the role of a égaghd play the role of a mentor so the
additional academic information of the learner wadlected underEnglish Proficiency
Development Plan 2011-12The information included the academic backgrountheffamily
to know the exposure of the learner to English legg and literature. Secondly, the mass media
reach of the learner was considered because theytha major contribution in development of
English language skills. Thirdly, the informatiohoait the study tools like the dictionary, the
grammar books, and reading material the learnesgssed was considered. Then the learner’s
access to internet connectivity was also consideFedally, the information about the problems
faced by the learner and the support needed frenmintor was taken into consideration. This
information was collected from the students frointlalee faculties learning English language
and literature but the researcher concentrateti®students pursuing English literature at BA Il
and BA 111

The Observations

The academic profile of the learners aspiring tothee human resource of the nation
dreaming global leadership was not quite encougagkirst, he noticed that the learners had not
read quality literature even from their mother toegin addition to that, many had no passion
for literature still they had opted for the Engligierature. What's more, the learners aspiring to
be the graduates in English literature were illipged, even with the basic needs like a standard
dictionary. Majority of the learners belonging teetbellow the middle class were not in position

to afford the costly study material. Above alleyhwere found lethargic, thinking that their
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future as graduates in Arts was bleak. As a relwit morale was commonly noticed among the

learners.

The Activities

The researcher noticed the challenge of develaiieganguage proficiency and literary
test among the lethargic and ill-equipped learmeth the pure objective of job satisfaction.
First, he introduced the reading material in themfmf old magazines and journals from the
library with the cooperation of the librarian. Tresearcher convenienced the learners about the
importance of English news from All India Radio ahe timings of the broadcasting were also
given. The techniques of effective listening toioaand writing the diary were also introduced.
The researcher motivated the parents in the pateather- meetings to create the congenial
atmosphere for learning by providing the basicsaelquired. The learners were trained in the
effective reading of newspapers and keeping notthefliving language. The activitwhat |
read was run in which the learners presented the métey read and liked in the previous
week. The learners were motivated to study the poertheir own on the model of the poem
studied in the class. The students were convinodally the original texts and read them. The
mentor taught the learners the technique of pregaheir own notes. The process of learning
literature was made more pleasurable with the imeatctivity like conversionin which the
learners changed the literary form of the text. &mmple, a poem into dialogue or the essay

was converted in to a scene and they were presentbd class.

The Outcome

The researcher witnessed the success, with theugraplowth of love for literature
among the learners. Most of the learners boughtottginal texts and read them. It was
heartwarming to see the learners finding the tededl copies of the texts for further pleasure.
What's more, the learners started to cross the demies of studying one text and finding
pleasure in reading the other books of the sameoauthe auto learning enhanced self-respect
and the moral of the learners. The researcher diaguliilled in motivating all the learners but
he is happy to see majority of them pursuing theysindependently. The experimenter feels
partially successful because the teacher always ke a mother who thinks that her baby is
still half fed so he is unsatisfied.
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The Scope and limitations of the Experiment
Scope

This experiment may be applied to any disciplinel &me job satisfaction from the
teaching field could be extracted. This habit of-arning is the core skill of the present
globalization skills of lifelong learning which theacher is bound to develop among his learners
to make them the independent learners. The actingtgg a matter of classroom activity does
not require the formalities of permission etc. frdm superiors. It is a matter of pleasure to the
teacher to see his learners growing self-dependiretsign of big success in future. The teacher

has the scope for the further experiments likeabaltative learning

Limitations

This experiment needs inborn love of the teacherhife profession, students and he
should be ready to run extra mile. Another limdatis the poor response from some careless

learners who may discourage the sincere effortsefeacher.
Conclusion

Arts faculty programs covered6.3%0 of the total enrolment of the Indian higher
education for the academic year 2010-11. (UGC upgl&X012) There is no scope for the doubt
that study of English literature covers its majartpof Arts faculty. There may be hardly any
centre of higher education that does not have épardment of English. English literature is a
legacy that the British rulers could not take wittem. It is enriched by the thoughts of
enlightenment and the creativity of the all timeative writers like Shakespeare. The literature
has the universality in its appeal, the much-remuifood for the globalization era. Let us

experiment to make its charm regained and the éesutmack in the benches.
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QUALITY IN TEACHER EDUCATION PROGRAMME: NEED OF THE DAY

Meenakshi Mhetre
School of Education

Solapur University Solapur

Introduction

Nowadays everyone is complaining aboet dality of education and for this all are
blaming the teacher community. The parents, stgdaotial leaders expect improvement and
enhancement in quality of education by maintairang improving the quality of teachers. The
society has decided some norms to describe théigsaf Ideal Teacher which can be applied
as milestones for achieving quality of teachers.

As we know the quality of education deggenot only on the infrastructure, curriculum,
its aims and objectives but it also depends orhthmean capitals that are students and teachers.
Therefore for assuring quality of education, onestrassure the quality of its human capitals
that are students and teachers.

Referring to these facts, the researbasrmade this attempt to study the present teacher
education programme.

Objectives of the Study

1) To assess the present scenario of teacher educatiogramme regarding the
professional development of the teacher.

2) To find out the effectiveness of the present tea@uducation programme for preparing
the teachers of 2lcentury.

3) To find out the problems, drawbacks and deficiendnethe present teacher education
programme.

4) To suggest possible means for modernising teacheragion programme to prepare the

teachers of Zicentury.

Scope and Limitations of the Research
1) The scope of research is teacher education progeamsnB.Ed. programme.
2) The study is limited upto teacher education progna(TEP) in Solapur University of

Maharashtra state
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Methodology

Survey method was used to study the presemasio of teacher education programme, its

drawbacks .The views and opinions of teacher edugaprincipals and researchers were

obtained with the help of questionnaire and inmwi

Sample

1) 20 teacher educators throughout the Solapur Uniyevere selected for the study.

2) 10 Ph.D. researchers throughout the Solapur Untyevere selected.

3) 5 principals of B.Ed. colleges throughout the sofdpniversity were selected.

Analysis

1)

2)

3)
4)

5)

6)

7)

8)

9)

40% of teacher educators find the present adnmsgiteria as completely inappropriate
while 60% teacher educators consider is as relduairthere is scope for improvement.
The main reform suggested by the all principals @agher educators is the assessment
regarding the outlook towards the profession wisaot done today.

80% teacher educators insist that the teacher esatsazeed to be oriented properly.
100% teacher educators & principals agree thatecwritnowledge provided through
TEP is not relevant for the 2Tentury.

70% researchers & 80% teacher educators are afpiméon that there is a distinct gap
between theory and practice.

60% researchers and principals consider that tmenamication skills, technological
skills and competencies are not adequately ancepsopurtured through TEP.

100% researchers, 90% principals insist on thel méglobal benchmarking regarding
skills and competencies in TEP. Necessity of effecprogramme for the development
of communication skills, technological skills andntpetencies is also seen as an
essential measure.

All principals suggested that vital solutions anmecsere efforts to promote ideal work
culture in TEP, commitment and feeling of accouilityhamong the teacher educators
for trainees to follow and sincere efforts mad@rnommote positive attitude and self belief
among the trainees.

All principals and teacher educators think thatghesent TEP is not providing scope for
the emotional development of trainees
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10)90% teacher educators think that enough freedontefacher educators, interlinking

among the institutions, regular updating and upgdf curriculum and license system

for teacher educators are the vital solutions.

Findings

1) Many of them find the present admission criteriacampletely inappropriate while
majority of them consider is as relevant but thergcope for improvement.

2) The main reform suggested by the maximum respordeihe assessment regarding the
outlook towards the profession which is not dorgato

3) Most of them insist that the teacher educators neée oriented properly.

4) Almost all of them agree that content knowledgevigted through TEP is not relevant
for the 2f' century.

5) Majority of them are of the opinion that there isdistinct gap between theory and
practice.

6) Many of them consider that the communication skitechnological skills and
competencies are not adequately and properly radtinrough TEP.

7) All of them insist on the need of global benchmagkiegarding skills and competencies
in TEP. Necessity of effective programme for theaedlepment of communication skills,
technological skills and competencies is also s&sesin essential measure.

8) Suggested vital solutions are sincere efforts tomate ideal work culture in TEP,
commitment and feeling of accountability among teacher educators for trainees to
follow and sincere efforts made to promote posittitude and self belief among the
trainees.

9) All of them think that the present TEP is not pding scope for the emotional

development of trainees

10)Majority of them think that enough freedom for teerc educators, interlinking among

the institutions, regular updating and upgradingcefriculum and license system for

teacher educators are the vital solutions.

Conclusion

In developing the nation teachers are the mosiaraomponent of the entire social system.

The responsibility of preparing quality assurecches lies on the teacher education system.
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But the present TEP is caged in the conventionabrih oriented exam centred approach
with improper evaluation system and negligence tdwaall round development of the
teacher TEP has to modernise by bringing practcanted approach. Teacher educators
must come ahead and initiate the modernisationryeting ideal work culture .
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Abstract

Education is a continuous process in life of thenho being since birth. Higher education provides
necessary skills and training required for the feitcareer of an individual. Not only that, it proes the required
trained human resource for the economy. Univessidad colleges are the main institutes which pitke
facilities of higher education where the teachind Bearning process is mostly lecturing in the lasms. Students
are expected to update themselves with self-sthdyvever, it has been noted that most of the stgdask for
ready notes or depend on the likely questions andeg. Some topics in the syllabus are monotondescriptive
in the nature. The teacher has to make these tapics interesting with some or the other method fidsearcher
arranged classroom seminars for the final year ti@esits as an experiment. This method proved @iuitf the
learners and provider of job satisfaction to theeeecher. Through this paper the researcher ptasfdre the

practice with the teachers and the learners to rfakstudy of geography interesting and effective

Keywords : learning, education, teaching, seminar
Introduction

In a broad, general sense, education means theaich$abits of a group of people;
lives on from one generation to the next. It ocdhrsugh any experience that has a formative
effect on the way a person thinks, feels or actsil&\in a narrow sense, education is the formal
process by which society transmits deliberatelyagsumulated knowledge, skills, customs and
values to next generation. The constitution of hiNations, European convention on human

rights and also the Constitution of India have gguped ‘A right to education’ for everyone.

Presently we are using various sdhgokystems, which involve institutionalized
teaching and learning in relation to a curriculwmith predetermined purpose of the schools in
the system. These include from preschool to secgrstizhools. Higher education is called as
tertiary schools or post secondary education, wiscthe non compulsory education level. It
includes undergraduate, post graduate, as wellbaational education and training. Colleges
and universities are the main institutions whicbvute the tertiary education; and so are known

as tertiary institutes.

Higher education involves work towards degree level or foundation degree
qualification. In most of the developed countriesmy 50 percent of population now enters in
higher education at some time in their lives. Isecaf India, nearly 14.5 percent of population

enters in to higher education as per the 2011 Gefdws, higher education is important to the
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national economics, as a significant industry ® awn right and a source of trained and
educated personnel for rest of the economy. Whetalkeabout higher education, teaching and
learning processes are the integral parts of iarAfsom informal, formal, non-formal, rote and
episodic learning, meaningful learning is importaitrefers to the concept that the learned
knowledge is fully understood by the individual ahdt the individual knows how that specific

fact relates to the other stored facts. Not ontha& tangential or self educating more effective.

Teaching and Learning in Geography

There are various methods of teaching and learmgg,lecturing, pupil team learning,
peer team learning, seminars etc. apart from #dittonal methods of classroom teaching. In
Geography, the classroom teaching is supplementagsé of wall maps, models, instruments
also. At the degree level, other techniques lilddfisurvey are used for the students offering

special geography.

Problems Faced by the Students

The lecturing method is mostly used at the degesellclasses, as the number of
students is also large. Very few students get taetige of preparing notes while the lecture is
going on. Most of the students cannot write vest.f& degree level student rarely purchases
the reference books, as there is no textbook d&s Iguecthe languages. This is true for both the
rich and poor students. Therefore, they have tcen@pn the notes. The result is they lose
interest in the topic and further in the subjedtlast, the students prefer to use the “Guides” or
the “Likely Question Books” as an alternative fdretnotes. It may further lead to the

malpractices at the time of examination.

Problems Faced by Teachers

In an undergraduate class, mostly lecturing oektis used. It is supplemented with
drawing of diagrams, charts or figures on the blackard. There are certain topics in the
syllabus, which are more descriptive, monotonous f@@nce may become uninteresting to the
students. Students may ask ready notes for suatstapd it is a fact that some teachers do give
readymade notes. Some teachers use the same ooyesufs together. This results in to the loss
of “dialog” or the interaction which is very mucmportant for both the teachers and the
students. Some students do come to the class rgghla others come only occasionally to
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collect notes from their classmates. The repeaisdrace in the class results in to loss of interest

to teach as well as to learn, from both the sides.

Here, the role of a teacher is very important.hé students do not show interest, the
teacher has to change the method of teaching akd tha topic interesting. He has to motivate
the students to be attentive in the class, as aglto prepare their own notes. They should
develop the habit of using the library on their owit does not mean that there will be no

teaching in the class.

The method of ‘seminar’ is helpful for both the d#at and the teacher. It helps to

develop healthy atmosphere between the steckhddaherthe teachers.
The Concept of Seminars

To make a topic interesting and increase the iraraknt of the students, “Seminars” are
conducted. This is a widely used method in Ameridaanadian and European Universities.
Seminar is a form of academic instruction at artitutson. Nowadays it is used in other
universities as well as for commercial events inows fields apart from higher education. It
brings together small groups for focusing on ongigaar topic or subject. Every one present is
supposed to take active part in the following déstons. It familiarizes the students with the
selected topic more extensively. It allows thenmteract with the practical problems which are
faced during research work. It is an informal noeltlof teaching.

The word ‘seminar’ is derived from the Latin worskeminariani which means “seed

plots”. Seminars are conducted in the classrooondérgraduate classes.

A Case Study

As a student of Post Graduate class, | had to eletivseminar in each semester, for each
paper, compulsorily. It helped me a lot when | ezdein this field of education and research.
Therefore, | decided to apply the method of semsitammake the process of teaching —learning
more effective and interesting. The method of samis being used for last 6 years at the
undergraduate class. The final year students mmal group; about fifty, generally. It becomes

possible to conduct the seminars in the classuch & small group.

Objectives

1] Encouragement for Self-study
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2] Encouragement for reading referenaekbo

3] Use of computer and internet faciitter updating the knowledge.

4] Presentation skills are developed @haith self confidence

5] Teaching and learning becomes a hagpygrience for both teacher and student.
6] Job satisfaction through the happyeexgmce

Selection of Topic from the Syllabus
1] Agriculture 2] Mineral Resources 3)vwier Resources 4] Bio Resources 5] Transport

and communication 6] Trade.

The Procedure

1] A topic is allotted to the studentrfrahe syllabus as per his/her choice or interest. A
least fifteen days are given for preparation oftty@c. The date of seminar is fixed on the same
day of allotment.

2] Necessary books and articles, listedémrence books is provided to the students as per
their requirement from the library. Students gahe library and search the required material,

data and prepare their own notes. They also usatdm@et facility.

3] The collected information, data is dkext and rearranged by the teacher. Now it is

ready for the final seminar.

4] The student delivers the seminar edtass. Use of maps, diagrams, charts along with
the blackboard is allowed for explaining the topfca student wishes to use power point, it is
also allowed.

5] After presentation, the topic is ogendiscussion. Questions are asked by the students
and they are answered by the seminary. If necesseryeacher interferes and takes part in the

discussion.

6] The details of the topic and othdated information which is not included in the
seminar is further given by the teacher. On anamertwenty minutes are available for one

student. The duration of time may change.
10] The notes prepared by the studentwatkdr circulated in the class.

Results
1] Students take keen interest in thecteghich is selected by them.



Avishkar — Solapur University Research Journal,.\2pR012

2] Teachers provide helping hand for refiee books and collection of information from
the library. Students have to handle various baolget relevant information.

3] The student has to prepare his ownafstan the reference books. The classmates help
each other for this library work. Thus the classnaateraction is enhanced.

4] Use of wall maps, atlases helps thememember the necessary points from the maps.
The maps are self explanatory. The student develmp$abit of referring the maps whenever
they need.

5] The presentation skills are improveac® a successful seminar is delivered, one can
see the pleasure of self confidence on their fate skill of presentation and the habit of
collecting references are much more importantHerfuture career of the students.

6] Some students ask permission for arof#eminar and another topic. The second
seminar is always with improved confidence and oupd quality.

7] There are students from rural backgtbuThey do hesitate to take part in the
discussions or even answer a question in the ofdts. encouragement from the teachers and
their classmates, they participate in the semirfawl@heartedly. They are very much delighted
after a successful maiden delivery of a seminar.

8] The students participate with opemanin further group discussions and other
seminars. They come forward with their queries,bdpand questions to be clarified. Some
guestions may not be related with the syllabus.

Conclusion

There are various methods of teaching ladning but participative learning is the
preferred method today. The learners become famvilith the presentation skills as well as the
skills necessary for the research work. With telp lof the seminars, it is possible to see the
gradual changes taking place in the approach ofsthidents. The classroom atmosphere
becomes more academic. The students are encout@aggedto the library and read the books
more frequently. The teacher also gets more inebinethe work; which further results in to
greater job satisfaction.
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