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1. Critical Data Analysis of Machine Learning-Based 

IoT-Enabled Smart Agriculture System 
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Abstract 

To increase the productivity of the farm yield several technologies are used. Beside the 

traditional approach of the farming use of smart technologies such as IOT, Machine Learning, 

Deep Learning, Cloud computing are proving beneficial. But the remote areas in India are still 

lacking to make use of technological farming because of poor economic conditions of farmers. 

Withthe use of various Machine Learning algorithms prediction and analysis of farm related data 

can be done very efficiently. This paper presents the survey of various research papers on IOT 

and Machine learning for farming. In this survey paper, challenges and outcomes of IOT and 

Machine Learning techniques are overviewed. Review of various Machine learning and Deep 

learning algorithms for crop disease detection are also presented in this paper. 

Keywords : IOT, Machine learning, Deep Learning, Prediction, Cloud Computing. 

1. Introduction 

The Internet of Things (IoT) is the network of various physical devices in-order to 

exchange data and take appropriate action. In recent years the growth in technology enhances the 

communication between different devices are made much easier. Some of the IoT applications 

include automated vehicles, home automation, remote health monitoring, smart agriculture etc. 

In-order to make these devices work in a smarter way or to make IoT applications more 

intelligent there is need for analysing the huge amount of data using machine learning 

algorithm[1]. Machine learning refers to the set of techniques meant to deal with huge data in the 

most intelligent way in order to derive actionable insights.The ultimate view point of ML is to 

automate the data analysis process with the help of algorithms that are enabled with continuous 

learning skill. Hence ML refers to the set of techniques meant to deal with huge data, collected 

from IoT sensors in the most intelligent way in order to derive actionable insights. There are 
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three major types of algorithms much useful are (i) Supervised (Task driven) (ii) Unsupervised 

(Data Driven) (iii) Reinforcement learning(learns to react to an environment)[2]. Though still in 

the beginning of its journey, ML-driven farms are already evolving into artificial intelligence 

systems. At present, machine learning solutions tackle individual problems, but with further 

integration of automated data recording, data analysis, machine learning, and decision-making 

into an interconnected system, farming practices would change into with the so-called 

knowledge-based agriculture that would be able to increase production levels and products 

quality[3]. With the recent agriculture trends dependent on agriculture, Internet of Things and 

machine learning brought huge benefits like efficient use of water, optimization of inputs and 

many more. Farmers can implement smart farming using IoT sensors for navigation in 

autonomous tractors that will enable farmers to preprogram the path of their tractor in the field. 

These tractors can also collect crucial information on soil condition and automatically plant 

seeds too [4.] Automated farming trends will also give rise to farming robots that will raise the 

productivity in farming processes.  

2. Literature Review 

An IoT based advanced solution for monitoring the soil conditions and atmosphere for 

efficient crop growth is presented by M. S. D. Abhiram et al. (2020) [5]. The developed system 

is capable of monitoring temperature, humidity, soil moisture level using Node MCU and several 

sensors connected to it. Also, a notification in the form of SMS will be sent to farmer's phone 

using Wi-Fi about environmental condition of the field [5]. Data collection from crop field is 

done by organizing heterogeneous IoT devices in clusters and localise them for data harvesting. 

Clusters are formed by considering the path of UAVs, sensors heterogeneity, weather conditions, 

fluctuation of sensor nodes, and the communication cost of IoT devices [6]. Instead of manual 

checks, use of sensors networks for measurement of moisture, temperature and humidity is used. 

Various Sensors are deployed in various locations of farms, to control all these sensors it has 

been used one controller called Raspberry PI RPI and pic microcontroller [7].  

The system called Agro-logger system which is capable to send and receive the data from 

the sensors and also get the updated and precious data from the cloud. The cloud is connected to 

multiple Agro-logger and get updated by the large geographical area. This data is further analyse 

for the best selection criteria depends on the reviews given by the farmers and Agro-logger, then 

cloud will update the same data to the Agro-logger and vary the threshold value as per the 

selection criteria to improve crop productivity and soil fertility [8]. A Machine Learning Based 
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Smart Irrigation System with LoRa P2P Networks, automatically and seamlessly learn the 

irrigation experiences from expert farmers for greenhouse organic vegetable crops. This system  

firstly calculate the amount of water for each irrigation based on the trained irrigation model 

combined with the environment data, such as air temperature/humidity, soil temperate/humidity, 

light intensity, etc., and then irrigate the crops automatically via the long-distance and low-power 

wireless LoRa P2P network[9]. 

Using data analytics platforms a farmer can get latest updates like weather forecast 

details, agriculture market for their goods. In addition, machine learning techniques offering high 

precision farming decisions at farmer’s mobile phone [10].By applying ML to sensor data, farm 

management systems are evolving into real AI systems, providing optimal insights for decisions 

and actions to be made. The future scope may see an increased use of more advanced techniques 

like distributed (or edge) deep learning. AI must be used to increase the automation of tasks in 

agriculture and improve the yield while optimizing the use of natural resources[11]. Design and 

development of innovative IoT-centric applications that use technologies like machine learning 

and deep learning for solving specific agricultural problems as well as improve the overall 

outcome of the agricultural process [12]. 

3. Critical Analysis of Methodology 

The detail survey of related papers is conducted and analysed by various key point of 

views. The methodology used, outcomes and limitations are thoroughly studied and summarized 

in table-1.  

Table-1 Critical data analysis of machine learning and IoT for smart Farm  

Title of the 

paper 

 

Authors Journ

al 

Year 

Previo

us 

work 

done 

Methodology Outcomes/advant

ages 

Limitations 

The Role of 

Machine 

Learning in 

Internet-of-

Things (IoT) 

Research: A 

Review[15] 

Aneri M. 

Desai. Rutvij 

H. Jhaveri 

Dept. of 

Computer 

Engineering 

SVM 

Institute of 

technology 

Bharuch, 

India 

March 

2018 

using 

WSN, 

RFID 

IOT 

applications, 

data storage, 

machine 

learning 

Reviews different  

research papers on 

IOT and ML 

scalability, 

cost, time 

elapse, 

battery of 

sensors, and 

handling of 

multiple 

sensors data  
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Adoption of the 

Internet of 

Things (IoT) in 

Agriculture and 

Smart Farming 

towards Urban 

Greening: A 

Review[16] 

A. A. 

Raneesha 

Madushanki, 

Malka N 

Halgamuge, 

W. A. H. 

Surangi 

Wirasagoda, 

Ali Syed 

2019 WSN 

using 

Zigbee 

protoc

ol 

Sensors, 

Arduino  

Decreased 

manpower and 

overheads 

Connectivity 

issue 

An Overview 

of Internet of 

Things (IoT) 

and Data 

Analytics in 

Agriculture: 

Benefits and 

Challenges[17] 

O. Elijah, T. 

A. Rahman, I. 

Orikumhi, C. 

Y. Leow and 

M. N. Hindia, 

Oct 

2018 

WSN Cloud 

platform, 

sensors and 

camera, 

communicati

on 

technology  

Increase 

productivity of 

crop yield 

 range of 

communicati

on distance, 

data rate, 

battery life, 

mobility, 

latency, 

security 

ProfilIoT: A 

Machine 

Learning 

Approach for 

IoT device 

Identification 

Based on 

Network Traffic 

Analysis [18] 
 

Y. Meidan et 

al 

2017 WSN IoT device 

identificati

on using 

machine 

learning  
 

IoT device 

classifications 

Identification

s of time 

lapse 

A brief survey 

of machine 

learning 

methods and 

their sensor and 

IoT 

applications 

[19] 

U. S. 

Shanthamall, 

A. Spanias, 

C. 

Tepedelenlio

glu and M. 

Stanley 

2017 

IEEE 

WSN  supervised 

and 

unsupervised 

methods and 

deep learning 

paradigms 

Ml for IoT 

application 

Problems to 

Large 

volume of 

data  

Affordable 

Smart Farming 

Using IoT and 

Machine 

Learning[20] 

R. Varghese 

and S. 

Sharma 

2018 

IEEE 

WSN 

and 

RFID 

 

 

 

 

machine 

learning 

based real-

time analytics 

is performed 

to predict the 

future 

condition of 

the crops 

based on its 

past data. 

affordable system 

which when 

deployed will give 

an insight into the 

real time condition 

of the crop 

Reliability  
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Dynamic IoT 

management 

system using 

K-means 

machine 

learning for 

precision 

agriculture 

applications 

[21] 

 

Jacqueline 

Stewart, Robe

rt 

Stewart, Sean 

Kennedy 

2017 WSN  Wireless 

Multimedia 

Sensor 

Networks 

(WMSN) , 

IEEE 

802.15.4 

Medium 

Access 

Control 

(MAC) and 

Physical 

(PHY) 

protocol  

derivation and 

evaluation of the 

performance of 

the K-Means 

algorithm. 

Restrictions 

on sensory 

nodes in 

terms of 

power, 

memory, 

compositiona

lity 

Development 

of IoT based 

smart security 

and monitoring 

devices for 

agriculture[22] 

T. Baranwal, 

Nitika and P. 

K. Pateriya 

2016  sensors and 

electronic 

devices are 

integrated 

using Python 

scripts 

Based on 

attempted test 

cases,  able to 

achieve success in 

84.8% test cases. 

Security 

threats 

Learning IoT in 

Edge: Deep 

Learning for 

the Internet of 

Things with 

Edge 

Computing[23] 

H. Li, K. Ota 

and M. Dong 

IEEE 

Netwo

rk 

2018 

 Using 

differe

nt 

Sensor

s  

deep learning 

for IoT into 

the edge 

computing 

environment 

method 

outperforms other 

optimization 

solutions on deep 

learning for IoT 

Extract 

accurate 

information 

from raw 

sensor data 

 Machine 

Learning 

Applications on 

Agricultural 

Datasets for 

Smart Farm 

Enhancement. 

Machines[24] 

Balducci, 

Fabrizio & 

Impedovo, 

Donato & 

Pirlo 

2018 WSN Neural 

Network, 

Backprapagat

ion algorithm 

and Linear 

and 

Polynomial 

Regression 

Techniques 

provide real-time 

suggestions and 

make long-term 

forecasts based on 

user choices and 

preferences must 

be studied and 

tested. 

to manage 

fault 

tolerance and 

hardware 

malfunction 

prediction 

Machine 

learning 

Implementation 

in IoT based 

Intelligent 

System for 

Agriculture[25]  

Bhanu K N, 

Jasmine H J, 

Mahadevasw

amy H S. 

2021 WSN, 

GPS 

based 

remote 

control 

implementati

on of 

machine 

learning in 

Thing Speak 

cloud 

platform 

Integrating IoT 

into agriculture 

improves crop 

quality and 

productivity. 

only 

irrigation is 

considered 

for 

productivity 

. 

IoT based 

Smart 

Kasara Sai 

Pratyush 

2020 

IEEE 

WSN Supervised 

Machine 

farmer can decide 

himself to water 

Limited to 

only water 



SHIVAJI INTERDISCIPLINARY RESEARCH JOURNAL 

AUGUST 2022 - ISBN - 978-93-83587-52-0  6 

Agriculture 

using Machine 

Learning [26] 

Reddy,Y. 

Mohana 

Roopa; 

Kovvada 

Rajeev L.N. 

 

Learning 

algorithms-

decision tree, 

Raspberry pi. 

the crop only 

when required, 

avoiding the 

wastage of water 

use 

irrigation 

 

4. Applications 

Machine learning has been widely used in agriculture, such as classification, crop health 

monitoring, prediction of crop disease etc. Various Machine learning algorithms that used 

according to application and their performance are given in Table 2. 

Table 2: Machine Learning algorithms for smart farming applications 

Application Machine Learning Models/algorithms 

used 

Smart Management of Crop Cultivation using IOT 

and Machine Learning [27] 

Random forest algorithm, 

FP tree, KNN 

To predict soil moisture for 

Smart Irrigation System [28] 

Gradient Boosting Regression 

Trees,Multiple Linear 

Regression,Random Forest Regression 

To monitor paddy crop for weeds using Raspberry 

Pi [29] 

Random forest and support vector 

machine 

To predict maize grain yields from conventional and 

CA-based cropping systems under lowlands and 

highlands of the ESA region [30] 

KNN,LDA,SVM 

Crop yield prediction and nitrogen status 

estimation in precision agriculture [31] 

Support Vector Machines, KNN,ANN 

Prediction andclassification ofgeographical origin of 

arice sampleaccuracy [32] 

Ensemble Learning /Random Forest 

Crop disease detection is one of the major applications of Machine Learning algorithm. 

Table-3 describes traditional Machine Learning and Deep learning models used to detect various 

crop diseases along with their accuracies. 

Table 3 [33]: Traditional machine learning (TML) and deep learning (DL) methods for 

plant disease detection. 

Crop Name Model Model Type Accuracy 

Tomato  K-Nearest Neighbour  Traditional 

Machine 

learning 

92.86%,  
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Tomato Support Vector Machines Traditional 

Machine 

learning 

93.90% 

wheat Advanced Neural Networks Traditional 

Machine 

learning 

81% 

Rice Support Vector Machines Traditional 

Machine 

learning 

73.33 % 

Barely Support Vector Machines Traditional 

Machine 

learning 

68 % 

pre-symptom disease 

detection task exploiting 

hyperspectral images 

Extreme Learning Machine (ELM) 

classifier 

Deep Learning 100% 

Tobacco  Extreme Learning Machine (ELM) 

classifier 

Deep Learning 98% 

Wheat Two-dimensional convolutional 

bidirectional gated recurrent unit 

neural network (2D-CNN-BidGRU) 

hybrid model. 

Deep Learning 84.6% 

Tomato Extreme Learning Machine (ELM) 

classifier 

Deep Learning 100 % 

 

5. Conclusion & Future Scope 

A review of IOT and Machine learning algorithms for farm related data analysis and 

prediction is presented in this paper.A Lot of research has been done in this field. This shows 

that to improve the productivity and efficiency of farming use of IOT and Machine Learning 

plays an important role[30]. To minimize the extra overheads of the farmers in order to perform 

the farm management this kind of prediction and analysis tools proving great benefits. This paper 

surveyed a usage of IOT and Machine learning in smart farming with its implementation 

challenges, various application areas of IOT and Machine Learning, methodology used, 

outcomes and limitations. It is observed global variables such as temperature, soil moisture, 

humidity, pH value and solar radiation have commonly used in the farming applications taken as 

a parameters for  Literature reviewed [31]. It was also observed that data reliability and security, 

data connectivity and implementation cost are major challenges in this area of research. 
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Abstract   

Glaucoma is one of leading cause of blindness in worldwide. Though various techniques 

are available for detection of glaucoma but it has certain limitations, so there is need for early 

diagnose the glaucoma. In this research work we developed a method for measuring the 

thickness of retinal nerve fiber layers. For our work we collected optical coherence tomograph 

images. We performed pre-processing functions on it. Used green channel histogram and grey 

threshold functions and extracted RNFL’S.Then we measured thickness of retinal nerve fiber 

layers, calculated area and its diameter. In further study we will do classification on it. 

Keywords: Glaucoma, OCT, RNFL, FundusScopy, Optic Cup, Optic Disc. 

Introduction 

Eye is most Complex Sensitive organ in human body, which consist of various small 

working parts. Glaucoma is an eye disease in which either optic nerve head get damaged or the 

retinal nerve fiber layers are losses due to increase in intraocular pressure in eye, due to this it 

can cause total vision loss if it is not treated earlier, So there is need for early detection of 

glaucoma. For glaucoma detection ophthalmologist are using various devices fundusScopy 

camera,Optical Coherence tomography,heidelberg retinal tomograph through which eye images 

are taken. Glaucoma can be detected using fundus images but it has limitation is after 

progression of glaucoma it can be recognized. For early detection Optical Coherence images are 

useful. Among several imaging modalities optical coherence tomograph is most useful for early 

diagnosis of glaucoma. OCT is the non-invasive, non-contact imaging, high axial resolution and 

has faster scanning process [1]. For the detection of glaucoma various parameters are considered 

like calculating optic cup to disc ratio, neuro retinal thickness, Retinal Nerve Fiber Layer 
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Thickness measurement, RNFL thickness map, RNFL Deviation Map. Here,in this study we 

worked on extraction of RNFL thickness measurement[6]. 

Data and Methodology 

Firstly, we have performed Pre-processing on collected OCT images. We have taken 

input as OCT images and from color OCT image, we extracted Green channel because green 

channel shows high intensity as compare to red and blue respectively. 

[5][6] 

Here g is a Green channel and R, G and B are Red, Green and Blue respectively. 

 

 On the green channel extracted image, we applied green channel histogram equalization 

function for enhance the image. 

[5][6] 

Here cdfmin is the minimum value of the cumulative distribution function, M × N gives 

the image's number of pixels and L is the number of grey levels. 

 

After the green channel histogram equalization, we applied intensity transformation 

function for adjust intensity values in OCT image. 
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After intensity transformation, we applied gray threshold function. For converting gray 

scale image into binary forms for extractions of retinal nerve fiber layers. 

[5][6] 

 

From the threshold image, we extracted the Retinal Nerve Fiber Layer. 

 

After extraction of Retinal nerve fiber layers, we calculated the area of nerve fiber layers. 
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Results 

After extraction of retinal nerve fiber layers from the OCT images, we calculated area 

and diameter of RNFL. Following table shows the output results. 

Table 1. RNFL Extraction Results 

Images Area Diameter 

Img1  13740 37.3305 

Img2 1.17E+04 34.4617 

Img3 1.17E+04 34.4617 

Img4 1.44E+04 38.1545 

Img5 1.34E+04 36.9089 

Img6 1.28E+04 36.0589 

Img7 1.35E+04 36.9396 

Img8 1.34E+04 36.93 

Img9 7.62E+03 27.7938 

Img10 1.06E+04 32.7476 

Img11 6.54E+03 25.7583 

Img12 1.35E+04 36.9722 

Img13 9.93E+03 31.7365 

Img14 1.00E+04 31.8736 

Img15 1.54E+04 39.4808 

Img16 1.53E+04 39.3555 

Img17 1.51E+04 39.13 

Img18 399.125 6.3625 

Img19 1.33E+04 36.7828 

Img20 1.86E+04 43.4817 

Img21 1.02E+04 32.1502 

Img22 8.58E+03 29.5027 

Img23 1.45E+04 38.3804 

Img24 15556 39.7209 

Img25 1.44E+04 38.1545 

Img26 1.42E+04 37.9628 

 

Conclusion 

In this research study, we implemented a technique for measuring retinal nerve fiber 

thickness using optical coherence tomographic images for detection of glaucoma. For our work 

we collected OCT images from the eye hospital and after collection we pre-processed images, 

applied green channel histogram function on it, then applied gray threshold on it and extracted 
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retinal nerve fiber layers. We calculated area and diameter of RNFL. In further study, we will do 

classification on it for classifying it in normal and glaucomatous group. 
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Abstract 

 In this paper we derive the equations for the electromagnet undulator trajectories with the 

axial magnetic field. We analysed the trajectory theoretically. B������is the axial magnetic field which 

is responsible for the addition of new component in the transverse trajectory. We ignored the 

errors in the electromagnetic undulator period. 

 Keywords: Trajectory, axial field, electromagnet undulator. 

1. Introduction 

 In recent years there exist interests in development and use of precision undulators in 

synchrotron radiation sources and free electron lasers Free electron laser (FEL) is source of 

coherent electromagnetic radiation at wavelength from microwave through terahertz radiation 

and infrared to visible spectrum, ultraviolet to x-rays. The physical mechanism depends upon the 

electron beam through a periodic magnetic field called undulator and it is the key component of 

the free electron laser. The undulator is field itself may be magnetostatic or electromagnetic. The 

main difference between the two types of the undulator is the frequency of the output radiation 

and this output radiation depends upon the variation in the undulator period and electron beam 

energy[1]. In case of magnetostatic undulator wavelength of output radiation is related by the 

λ = λ�/2	γ
� where λwis the undulator period and γ is the relativistic factor for the beam. In the 

case of electromagnetic undulator the wavelength of the output radiation is depends in the 

λ = λ�/4	γ
�. It concludes that for the fixed undulator period and electron beam energy 

electromagnetic wave undulator can produce the shorter wavelength. 

A longitudinal magnetic field is necessary to transport high-current beams with low 

electron energy. The presence of this field changes the electron path and leads to the possibilityof 

particle cyclotron rotation that can reduce the longitudinal relativistic factorfor electron is γand 

increase the radiation wavelength[2].  
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Trajectory straightness is an important parameter for free electron laser in both vertical 

and horizontal directions. A typical requirement for straightness is order of few microns. The 

imperfect in the straightness of the electron trajectory or non-uniformity velocity .This leads to a 

phase mismatch of the radiation emitted by different periods and the quality of the radiation 

produced in synchrotron radiation sources is degraded [3]. A large values of the phase error 

associated with the undulator reduces the photon flux and the laser gain operated at higher 

harmonics.We shall consider the motion of a charged particle, sayan electron, in a plane 

electromagnetic wave. The frequency w of the electromagnetic wave is assumed low enough for 

the scattering and radiation reaction effects on the motion to be neglected, and the trajectory of 

the electron is obtained from a Newtonian equation of motion with a Lorentz force included[4] 

2. Axial Field and Electron Trajectories  

 Let us consider the electromagnetic wave with the magnetic and electric components as, 
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 Where wB is the amplitude of the electromagnetic wave undulator wk and wω are the 

frequency and the wave number of the electromagnetic wave.B0is the axial field. Using the 

Lorentz force equation we can write the equation (1) as, 
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 Further we extend this equation as, 
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 Now taking the derivative of the equation (3) we can write the equation as follows 
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 From equation (4-a) and (4-b) we can write 
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 We get the electron trajectories as, 
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3. Result and Discussion 

 Electron trajectories in the electromagnetic wave undulator field combined with the axial 

magnetic field is shown in the x-direction (figure.1) as well as in y –direction (figure 2). It shows 

the simple sinusoidal pattern with the relativistic speed. We consider the L is the length of the 

electromagnetic wave undulator wL Nλ=  where N is the number of oscillation and wλ  is the 

wavelength of the laser. The undulator parameter is k=1.43 [5] and γ =100 .In the figure .1and 

Figure 2 trajectory starts at time zero and finished at the time 1.7 x10
-10

 second. 
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Figure 1. Electron undulator trajectory for the electromagnetic wave undulator in x 

direction 

 

Figure 2. Electron undulator trajectory for the electromagnetic wave undulator in y-

direction 

 In terms of the axial magnetic field we are getting very interesting result with the extra 

term Ωcthis is nothing but the cyclotron frequency and this term is responsible for the 

modification in the trajectory.This term consist of the axial magnetic field, electron charge , 

relativistic velocity term and mass of the electron. Another term we get (Ω-Ωc) which is comes 

in the denominator of the electron trajectory. 

4. Conclusion 

 In our theoretical analysis an additional axial term is cyclotron frequency cΩ  which 

responsible to improvethe trajectory of the electron in an electromagnetic wave undulator. 
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Introduction  

GST (Goods and Services Tax) is the biggest indirect tax reform of India. GST is a single 

tax on the supply of goods and services. It is a destination based tax. GST has subsumed taxes 

like Central Excise Law, Service Tax Law, VAT, Entry Tax, Octroi, etc. GST is one of the 

biggest indirect tax reforms in the country. GST is expected to bring together state economies 

and improve overall economic growth of the nation. 

 GST is a comprehensive indirect tax levy on manufacture, sale and consumption of goods 

as well as services at the national level. It will replace all indirect taxes levied on goods and 

services by states and Central. Businesses are required to obtain a GST Identification Number in 

every state they are registered. 

 There are around 160 countries in the world that have GST in place. GST is a destination 

based taxed where the tax is collected by the State where goods are consumed. GST has been 

implemented in India from July 1, 2017 and it has adopted the Dual GST model in which both 

States and Central levies tax on Goods or Services or both. 

• SGST – State GST, collected by the State Govt. 

• CGST – Central GST, collected by the Central Govt. 

• IGST – Integrated GST, collected by the Central Govt. 

• UTGST – Union territory GST, collected by union territory government 

Why is GST needed in India? 

 Introduction of GST is considered to be a significant step in the reform of indirect 

taxation in India. Amalgamating of various Central and State taxes into a single tax would help 

mitigate the double taxation, cascading, a multiplicity of taxes, classification issues, taxable 

event, etc., and leading to a common national market. 

 VAT rates and regulations differ from state to state. On the other hand, GST brings in 

uniform tax system across all the states. Here, the taxes would be divided between the Central 

and State government. 
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Objective of the Research paper 

 Objective of the Research paper is to study the effect of GST on  on Indian Economy and 

Different Sectors. 

Research Methodology  

 The research pepar based on secondary data collected from various books , research 

pepar,newpapers,journals, and different google website. 

Impact of GST on Indian Economy  

 GST is a game-changing reform for the Indian Economy, as it will bring the net 

appropriate price of the goods and services. The various factors that have impacted Indian 

economy are: 

 1. Increases competitiveness 

 The retail price of the manufactured goods and services in India reveals that the total tax 

component is around 25-30% of the cost of the product. After implementation of GST, the prices 

have gone down, as the burden of paying taxes has been reduced to the final consumer of such 

goods and services. There is a scope to increase production, hence, competition increases. 

 2. Simple Tax Structure 

 Calculation of taxes under GST is simpler. Instead of multiple taxation under different 

stages of supply chain, GST is a one single tax. This saves money and time. 

 3. Economic Union of India 

 There is freedom of transportation of goods and services from one state to another after 

GST. Goods can be easily transported all over the country, which is a benefit to all businesses. 

This encourages increase in production and for businesses to focus on PAN-India operations. 

 4. Uniform Tax Regime 

 GST being a single tax, it has made it easier for the taxpayer to pay taxes uniformly. 

Previously, there used to be multiple taxes at every stage of supply chain, where the taxpayer 

would get confused, which a disadvantage. 

 5. Greater Tax Revenues 

 A simpler tax structure can bring about greater compliance, this increases the number of 

tax payers and in turn the tax revenues collected for the government. By simplifying structures, 

GST would encourage compliance, which is also expected to widen the tax base. 
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6. Increase in Exports 

 There has been a fall in the cost of production in the domestic market after the 

introduction of GST, which is a positive influence to increase the competitiveness towards the 

international market. 

Impact of GST on Different Sectors 

1. Consumer Goods & Services 

 The GST rates for the FMCG industry is set at 18-20%.  While most are happy with the 

introduction of GST, the ones who are heavily affected are opposed. 

2. Transportation 

 The rates for cabs has been lowered to 5% and for air travel also.  So, this is a welcome 

move for those in this sector. 

3. E-Commerce 

 Post GST, e-commerce operators collect 1% of the net value of the taxable supplies, 

which is called Tax Collected at Source (TCS). 

4. Entertainment & Hospitality Sector 

 This sector was affected as this sector falls in the 28% category.  Movie tickets, hotel 

rates will now be costlier. 

5. Financial Products and Services 

 The, financial services such as funds and insurances, (Non-Banking Financial Company) 

are most impacted. 

6. Start-Ups 

 GST has a positive influence towards start-ups. It had got both advantages and 

disadvantages for start-ups. However, as a start-up, already facing the stress of a new business, 

the question of how the new GST will impact your business, must be difficult for you. 

7. Inflation and Economic Activity 

 GST is a Inflationary measure. However, the rise in the tax rate on services to 18% is 

expected to raise inflation. 

8. Stock Transfer 

 Post the introduction of GST, tax is levied on branch transfers and input tax can be 

claimed later. 
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9. Export of Goods & Services 

 At all stages of the supply chain there is no tax, post GST. Moreover, the availability of 

input credits is welcomed. 

10. Gold and Gold Jewellery Prices 

 Post GST the tax rate was set to 18% initially then brought down to 5% tax rate 

11. Rent 

 Since the implementation of GST the exemption limit for renting out commercial 

property is Rs. 20 lakhs and there is not GST on house rent. 

12. SEZ 

 Under GST regime , SEZ’s have benefitted from a zero-tax rate. 

13. Affordable Housing 

 Purchase of houses is non-taxable, however under construction house will carry a GST 

tax rate. The GST rates for homes purchased under CLSS, EWS, LIG, MIG1/11 will be 8%, after 

deducting cost of land. However, those doesn’t qualify CLSS, etc, will have to pay 12% GST on 

constructed houses. 

14. Real Estate Sector 

 This sector has mostly benefitted from the introduction of GST, as much of this sector is 

becoming more transparent. 

15. Logistics 

 The rate pre-GST was above 26% and post the implementation of GST there was 

reduction to 18-21%, which was good news for the sector. 

16. Manufacturing Industry 

 GST, demands businesses to set-up mechanism for meeting the requirements of GST. 

Therefore, once the companies adapt the requirements, the compliance costs will go down 

drastically. 

17. Automobile Industry 

 GST absorbed indirect tax regime, which attracted several duties and taxes on the sale of 

vehicles and spares and accessories. 

18. Chemical Industry 

 Implementation of GST is believed to be positive to the chemical industry, especially in 

the long term. 
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Conclusion  

 Change is definitely never easy. The government is trying to smooth road to GST. It is 

the important to take a leaf from global economices that have implemented GST before us, and 

who overcance the teething troubles to experience the adventage of having a unified tax system 

and easy input credites. GST with end to end IT enabled tax machanisam is likely to bring 

buoyancy to gonerment revenue. It is expected that the malicious activity of tax that will go 

away under GST regime in order to benifite both governments as well as consumer. In reality 

that extra revenue that the government is expending to generate won’t come from the consumers 

pocket but from the reuction tax theft. 
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lkj (Abstract)  

 efgykaP;k loZ/kkjh cpr xVkP;k ek/;ekrqu efgykaps l{kehdj.k dsY;kcn~ny egEen ;qlqQ ;kauk ukscy ikfjrksf"kdkauh 

lUekuhr dj.;kr vkys- ;klkscrp Lo;algk;rk cpr xVkph ladYiuk] vkfFkZd ?kVd] f’k{k.kklkBh [kpZ] ekdsZfVax ra=kp Kku] 

vkjksX;kdMs c?k.;kpk n`f"Vdksu cnyyk] R;klkscr efgykapk fodkl gksoqu vkarjjk"Vªªh; O;kikjkrhy Hkkjrkpk okVk dlk eksB;k 

aizek.kkr ok<sy- bR;knh ckcr izLrwr isij e/;s ppkZ dj.;kr vkyh vkgs-   

 ckjkerh rkywD;krhy lksuxkoph fuj{kj] deyrkbZ ijns’kh ;kauh cpr xVkP;k ek/;ekrwu dksVh #i;kpk elkY;kpk m|ksx 

djhr vkgsr] ;keqGs ’ksdMks efgykap ftou cnywu Vkdys R;kph ,chih ek>k ;k okfguhoj 22 o 23 vWkxLV 2021 yk ek>k 

dVVkoj eqyk[kr izLkkjhr >kyh- R;kaph eqyk[kr Eg.kts efgyk l{kehdj.kkpk ea=z % Lo;algk;rk cprxV gks;-  

 dhoMZ  Key Words: Self help group, micro finance, Women Empowerment  

1- izLrkouk 

 xjhchr T;k efgyk ’kS{kf.kd] lkekftd vkf.k vkfFkZd n+f"Vus f[krir iMY;k gksR;k- v’kk efgykaP;k loZ/kkjh cpr 

xVkP;k ek/;ekrqu efgykaps l{kehdj.k dsY;kcn~ny egEen ;qlqQ ;kauk 2006 lkyh ukscy ikfjrksf"kdkauh lUekuhr dj.;kr vkys-  

efgyk l{kehdj.kkdjhrk cpr xV dls dk;sZ djrkr ;kps gs mnkgj.k Eg.kts ,d ikorhp vkgs- ts ckaXykns’kkr >kys rsp 

vesfjdsr] Hkkjrkr Ogkos ;k n+f"Vus cpr xVkph lq#okr txHkjkP;k fofo/k ns’kkr >kyh Eg.kts tx ;k fl/nkarki;Zr iksgpysya vkgs-  

efgyk l{kehdj.kkrwu efgyk vkfFkZdn+"V;klq/nk Lk{ke Ogk;yk gO;k- ;klkBh cpr xVkaph xjt vkgs- cukjl fganw fo|kihBkrhy 

MkW- ,-,l-vkMrsdj ;kauh fyghysY;k ^izkphu Hkkjrkph f’k{k.k i/nrh* ;k xzaFkke/;s Hkkjrkrhy efgykaph fLFkrh n’kZfoyh vkgs- bl- 

2001 yk Hkkjrkr+ efgyk lk{kjrsps izek.k 75 VDds ,o<s gksrs vkf.k efgykaP;k lkaLd+frd] lkekftd] ’kS{kf.kd] jktdh; ntkZ 

mPp gksrk- txkrhy vkarjjk"Vªªh; O;kikjkr Hkkjrkpk okVk 36-65 VDds ,o<k gksrk- vki.k 1991 yk tkxfrdhdj.kkps /kksj.k 

fLodkjys R;kosGh vkarjjk"Vªªh; O;kikjkrhy Hkkjrkpk okVk 2-2 ,o<k gksrk- ;kps dkj.k Eg.kts Hkkjrkrhy ,dw.k yksdla[;siSdh 

toGikl fuEeh yksdla[;k vlysyk efgyk oxkZps ekxklysi.k gs Eg.krk ;sby- R;krhy cgqla[; efgyk oxZ gk pwy vkf.k ewy 

,so<;kiqjrsp dk;Z djrkauk fnlqu ;srs- xzkeh.k Hkkxkrhy efgykaP;k fodklklkBh cpr xVkP;k pGoGhrqu bl- iwosZyk T;kizek.ks 

efgykapk vkfFkZd] lkekftd] jktdh;] ’kS{kf.kd fodklkdMs fopkj dj.;kph lq#okr >kyh vkgs- cpr xVkrqu lokZxha.k fodklkps 

mnkgj.k ikfgys vlrk nqX/k mRiknukps ?ksrk ;sby- efgyk nqX/ktU; inkFkkZrqu iSlk vkf.k tukojkaP;k ’ks.kkeqGs ’ksrhrhy mRiknukr 

eksB;k izek.kkr ok< >kY;kps fp= fnlr vkgs- lektkpk vkfFkZd LFkj mapkoyk rj jkg.khekukpk ntkZ vkiksvkip amapkorks vkf.k 

jkg.khekukpk nj mapkoyk rj f’k{k.k] vkjksX;kdMs iqjsls y{k fnY;k tkrs- xzkeh.k Hkxh.khap nkfjnz;kr f[krir iMY;k vkgs ;kps 

dkj.k mRiUukps ’ksretqjh f’kok; nqljs lk/ku ul.ks gs vkgs ek= cpr xVkaeqGs fofo/k izdkjkps jkstxkkj fL=;kauk feGr vkgsr fdaok 
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;s.kkÚ;k dkGkr gh pGoG vf/kd l{kersus jkcoY;kl efgykapk mRikndrse/khy lgHkkx ok<wu efgyk l{kehdj.k gksbZy- ;klkBh 

cpr xV ijoyhpk ’kCn] tknqph dkaMh] dYir#ph lkoyh vkf.k fparke.kh gksbZy-  

2- Lo;algk;rk cpr xVkph ladYiuk  

^^ Loa;lgk¸;rk xV Eg.kts leku vkfFkZd o lkekftd Lrjkrhy vkf.k xzkeh.k Hkkxkrhy yksdkauh Lo;aLQwrhZus ,d=hr 

;smu r;kj dsysyk xV fd T;kP;k ek/;ekrwu xVkP;k lnL;kauk xVkP;k fu.kZ;kuqlkj xVkus mHkkjysY;k cpr fu/khrwu dtZ okVi dsys 

tkrs-** 

 ^^leku leL;k vlysY;k yksdkuah R;k leL;k oS;fDrdfjR;k lksMfork ;sr ukghr gs y{kkr vkY;koj R;k leL;kaps 

fujkdj.k dj.;klkBh ,d=hr ;smu LFkkiu dsysyk xV Eg.kts Loa;lgk¸;rk cpr xV gks;-** 

 fj>Zo cWad vkWQa bafM;kP;k ers]  “A Self help group is a registered or unregistered group of micro 

entrepreneurs having homogenous social and economic background voluntarily, coming together 

to save small amount regularly, to mutually agree to contribute to acommon fund and to meet 

their emergency needs on mutual help basis. The group members use collective wisdom and peer 

pressure to ensure proper end use of credit and timely repayment thereof. In fact, peer pressure 

has been recognized as an effective substitute for collaterals.’’   

 ojhy O;k[;kP;k v/;k;kauko:u vls Eg.krk ;sbZy ^^dehr deh lkr tkLrhr tkLr fdrhgh yksd ,d= ;smu ,d xV 

LFkkiu djus-  loZ feGqu Bjkfod jDde  cWadsr cpr dj.ks o T;k lnL;kyk HkkaMoykph xjt vkgs R;kyk dtZ ns.ks-  vkf.k 

R;kP;k o vkiY;k thouekukpk fodkl dj.;kP;k /;s;kus ,d= vkysY;k xVkyk Loa;lgk¸;rk cpr xV Eg.krk ;sbZy-** 

3- vkfFkZd ?kVd 

fL=;kapk lektkrhy ntkZ L=hdMs dsoG miHkksxkph oLrq Eg.kwu c?k.;kr vkY;keqGs ?kjkrhy fu.kZ;ke/;s fL=;kauk dqBysgh 

LFkku uOgrs ijarq fL=;kaP;k cpr xVkrhy lgHkkxkeqGs rh Lor%P;k cpr xVklkBh lkeqghdi.ks fu.kZ; ?kssm ykxY;keqGs frpk 

fu.kZ;’kDrhpk ifjp; lektkyk gksm ykxyk vkgs- R;keqGs vyhdMs cpr xVkr dke dj.kkÚ;k efgykapk vH;kl dsY;kl R;kaP;k 

erkapk ?kjkrlq/nk vknkj gksm ykxyk vkgs- gs efgyk l{kehdj.kkdMs ,d ikmyp vkgs- 

3-1 f’k{k.kklkBh [kpZ 

 cpr xVkeqGs efgykaP;k gkrkyk eksB;k izek.kkr jkstxkj feGkY;keqGs R;kaP;k gkrkr iSlk ;sr vkgs- ijarq ;k iS’kkrqu 

dtkZph ijrQsM d#ugh rh dkgh iSlk cpr djr vkgs- gk cprhpk iSlk rh vkiY;k eqyk eqyhaoj f’k{k.kklkBh [kpZ d# ’kdr 

vlY;keqGs eqykapk ’kS{kf.kd fodklgh gksr vkgs- 

3-2 ekdsZfVax ra=kkp Kku  

 cpr xVkaP;k ek/;ekrqu mRikfnr gks.kkÚ;k oLrq fofo/k iznZ’kuhe/;s fodr vlY;keqGs ekdsZfVax ra=kcnny fryk ekfgrh 

gksoq ykxyh vkgs- R;keqGs frP;k Kkukr Hkj iMwu rh vkfFkZd fiGo.kwdhiklqu okpr vkgs- mnk- cpr xVkP;k pGoGh vxkksnj 

fL=;k taxykrhy yk[k] fMad] pkjksGh xksGk djhr gksR;k vkf.k R;kaP;k dMwu O;kikjh vYinjkr fodr ?ksr gksrs- R;keqGs fL=;kaph 

vkfFkZd fiGo.kqd gksr gksrh ijarq ekdsZfVax ra=kaeqGs frP;k ekykyk ;ksX; Hkko feGkyk vkgs- 
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4- lkekftd ?kVd  

f’k{k.kkph tkx#drk cpr xVkeqGs >kkyh- xzkeh.k fL+=;kauk cWdse/;s] ljdkjh dk;ksZy;ke/;s] ’kgjkr Hkj.kkÚ;k izn’kZu 

vkf.k fodzhlkBh tkos ykxr vlY;keqGs f’k{k.kkps egRo fryk letys- R;keqGs vkiyh eqyxh f’kdyh ikfgts vls fryk okVys-  

fL=;k tj f’kdY;k rj efgyk l{kehdj.k gksbZy- 

4-1- vkjksX;kdMs c?k.;kpk n`f"Vdksu cnyyk 

 ,dk oS|dh; ikg.khe/;s 80 VDds fL=;kaps fgeksXyksfcaup izek.k deh vkgs vls vk<Gys ;kps dkj.k rh Lor%P;k 

vkgkjkcnny tkx#d ukgh gs vkgs- cpr xVkeqGs rh tkx#d gksr vkgs R;keqGs jkg.khekukpk ntkZ mapko.;kpk iz;Ru rh djhr vkgs 

vkf.k cpr xVkeqGs efgyk l{kehdj.k gksbZy vls okVrs- 

 cpr xVkeqGs xzkeh.k fL=;kauk ’kgjh lks;h lqfo/kkacnny ekfgrh gksr vkgs- njo"khZ nj yk[k 130 efgykapk e+R;q gk izlwrh 

?kjh dsY;keqGs gksr vkgs gh xks"V ykthjok.kh vkgs- iajrq L=h cpr xVakP;k pGoGheqGs ?kjkckgsj iMr vlY;keqGs fryk ’kklukP;k 

#X.kky;kph ekfgrh gksr vkgs R;keqGs vyhdMs ljdkjh nok[kkU;krhy lqfo/kk ?ks.;kph xzkeh.k efgykaph la[;k ok<r vkgs- 

4-2- fL=;kaP;k lkekftd ntkZr ok<  

99-06 VDds efgyk g;k ljdkjh ukSdjhe/;s fnlr ukgh vkf.k egkjk"Vªªkrhy izek.k cf?krys rj 87 VDds efgyk g;k 

dsoG x+fg.kh vkgs- g;k 87 VDds efgyke/khy dkgh efgyk g;k cpr xVkP;k pGoGhr dke djr vlY;keqGs efgykapk ntkZ 

ok<ysyk vkgs- 

4-3- nkfjnz; js"ks[kkyhy efgykaP;k fodklkr pkyuk 

Hkkjrke/;s 22 dksVh yksd nkfjnz; js"ks[kkyh jkgr vlqu ;k xVke/khy cÚ;kp fL=;kauk jkstxkjkP;k la/kh ehGqu vkgs- 

Eg.kqu R;akpk ntksZ ok<r vkgs 

4-4- cpr xVkeqGs fL=;kauk laiRrhe/;s okVk  

Hkkjrke/;s ’ksrh vkf.k LFkkoj ekyeRrk 99-05 VDds  iq#"kkaP;k ukos vkgs- QDr 05 VDds ekyeRrk fL=;kaP;k ukos 

fnlr vkgs- ?kjkaP;k ekydhps izek.k tj ?ksrys rj 93 VDds ?kj gs iq#"kakP;k ukaos vkgs ek= cpr xVke/;s ns.;kr ;s.kkjs dtZ vkf.k 

;s.kkjh jDde fL=;kaP;k ukaos gksr vlY;keqGs fL=;kaP;k ukaos vlysY;k laiRrhr ok< gksr vkgs- 

5- jktdh; ?kVd 

cpr xVkaeqGs efgykapk jktdkj.kkrhy lgHkkxgh ok<yk vkgs- xsY;k 60 o"kkZr ^rqyk dkgh letr ukgh* ^rq ?kjkrp cSl* 

vls Eg.kwu fL=;kapk jktdh; lgHkkx ukdkjyk tk;pk xsY;k 60 o"kkZr QDr 48 efgyk vkenkj vkiY;k fo/kkulHkk vkf.k fo/kku 

ifj"knse/;s fuoMqu xsY;k vkgs- R;kiSdh 45 efgyk g;k jktdh; okjlk Eg.kwu fdaok lnu dqVaqckrhy efgyk gksR;k- cpr 

xVklkj[;k pGoGheqGs efgyk vkj{k.kkyk ik<cG feGsy vkf.k jkT;lHksr efgyk vkj{k.k ikl >kkysya fcy ykdlHksrlq/nk ikl 

gksbZy vkf.k ;s.kkÚ;k dkGkr 33 VDds efgyk fnlk;yk ykxrhy gs dsoG efgykaP;k tkx#drseqGs gksbZy vkf.k efgykaph tkx#rh 

cpr xVkeqGs gksr vkgs Eg.kqu efgykaP;k l{kehdj.kkdjhrk cpr xVklkj[;k pGoGh eksB;k izek.kkr jkckok;yk gO;k- 

6- lekjksi  

cpr xVkrhy efgykauk ;ksX; izf’k{k.k] mRikfnr ekykauk osxGh cktkjisB vkf.k vkrk vkgs R;kis{kk tkLr dtZiqjoBk 

vkf.k cpr xVklkBh osxosxGs izf’k{k.k dsnazkph vko’;drk vkgs- cpr xVke/kqu fu"dzh; xVkaoj y{k Bsoqu R;kauk izsjhr dj.;kjlkBh 
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vkf.k T;k efgyk cpr xVke/;s ldzh; ukgh fdaok cpr xV T;k efgykauk ekfgrp R;k efgykauk eksB;k izek.kkr cpr xVkaP;k 

;kstusr lkekgqu ?ks.;kps dk;sZ dj.kkjh ;a=.kk fodlhr Ogk;yk goh- ;keqGs cpr xV vf/kd dk;Z{ke gksrhy vkf.k efgykapk 

fodkl gksoqu vkarjjk"Vªªh; O;kikjkrhy Hkkjrkpk okVk eksB;k aizek.kkr ok<sy-   

7- lanHkZ                                                                  

• Hkkjrh; vFkZO;oLFkk 2009&2010 lkekU; v/;;u- vkxjk% izfr;ksfxrk niZ.k] 2010- 

• uank] izdk’k % xks"V ,dk izk/;kidkph- ldkG 17 uksOgscj 2007- 

• Loa;lgk;rk xzkeh.k Loa;jkstxkj ;kstuk ekxZnf"kZdk- ufo fnYyh % xzkfe.k fodkl ea=ky;- Hkkjr ljdkj 2007- 

• ckjM] lqfurk- nkfjnz;eqDr lektklkBh Loa;lgk¸;rk cpr xV-jkT;Lrjh; ifj"kn fttkekrk egkfo|ky;  

• cqyMk.kk fn- 15o 16 tkusokjh 2009- 

• Economic Servey (2008-2009).Planning Commission. Government of  

• India. New Delhi: Oxford University Press,2009.  

• India 2009: A Reference Annual. Compiled by Research, Reference and Training 
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6. Water Pollution: Causes, Consequences, 

Prevention Method 
 

Mr. S. L. Kumbhare 
Shri Shivaji Science & Arts College, Chikhli, District - Buldana. (M.S) India. 

  

Abstact  

 Water is life for all but this water is polluting day by day in severe condition. So it can be 

said that our life (water) is not safe now. We are in crisis period. Water pollution is a major 

serious problem for all over the world. It affects drinking water, rivers, lakes and oceans all over 

the world. It consequently harms the health and wellbeing of human life and the natural 

environment. The present study is tried to discuss basically what water pollution is and focused 

on different causes of water pollution, effects of this pollution on Earth and finding possible 

solutions and preventive methods of this problem. This study is based on secondary sources of 

data from different government reports, research articles, journals and books, internet sources. 

Researches proved that water pollution affects not only morbidity and mortality of human life 

but also the whole ecosystem. In the study area water pollution is mainly caused due to 

overpopulation, agricultural practices, soil erosion, industrialization and urbanization. 

 Keywords- severe condition, drinking water, ecosystem, soil erosion 

1. Introduction  

 Water pollution is a serious problem in India as almost70 per cent of its surface water 

resources and a growing percentage of its groundwater reserves are contaminated by biological, 

toxic, organic, and inorganic pollutants. In many cases, these sources have been rendered unsafe 

for human consumption as well as for other activities,such as irrigation and industrial needs. This 

shows that degraded water quality can contribute to water scarcityas it limits its availability for 

both human use and future ecosystem.In 1995, the Central Pollution Control Board(CPCB) 

identified severely polluted stretches on 18major rivers in India. Not surprisingly, a majority 

ofthese stretches were found in and around large urban areas. The high incidence of severe 

contamination nearurban areas indicates that the industrial and domestic sectors’contribution to 

water pollution is much higher than their relative importance implied in theIndian economy. 

Agricultural activities also contributein terms of overall impact on water quality. Besides 
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arapidly depleting groundwater table in different parts,the country faces another major problem 

on the water front—groundwater contamination—a problem which 

 has affected as many as 19 states, including Delhi. Geogenic contaminants, including 

salinity, iron, fluoride, and arsenic have affected groundwater in over 200 districts spread across 

19 states.Water as an environmental resource is regenerative in the sense that it could absorb 

pollution loads up to certain levels without affecting its quality. In fact therecould be a problem 

of water pollution only if the pollutionloads exceed the natural regenerative capacity 

 of a water resource. The control of water pollution is therefore to reduce the pollution 

loads from anthropogenic activities to the natural regenerative capacity of the resource. The 

benefits of the preservation of water quality are manifold. Not only can abatement of water 

pollution provide marketable benefits, such as reduced water borne diseases, savings in the cost 

of supplying water for household, industrial and agricultural uses,control of land degradation, 

and development of fisheries, it can also generate non-marketable benefits like improved 

environmental amenities, aquatic life, and biodiversity.Using available data and case studies, this 

chapter aims to provide an overview of the extent, impacts, and control of water pollution in 

India. It also tries to identify the theoretical and policy issues involved in the abatement and 

avoidance of water pollution in India. 

2. Water Pollution 

 2.1 What is water pollution? 

 Water is good solvent .Therefore it is rarely found, except in chemical laboratory, 

freefrom ‘impurities’. Even rain water has dissolved some gases in it. The practical and rational 

definition of water can thus be following- 

 “The presence of deleterious matter in such quantities tomake the water unsuitable for its 

designated use.” 

 In Scientific sense, “water pollution is a distortion of the aquatic ecosystem .Hence,water 

pollution is such a change which ‘adversely affect the aquatic ecosystem interms of the living 

organism, Oxygen content, the presence of toxins and so on. 

 In legal sense,Strictly Speaking ,pollution of water means a departure from normalstate 

(rather than a pure water,for ideally unpolluted water is misconception ) of waterby human 

activities in such a manner to prevent it from being used for the purposesthought as normal. 

Normal areas of use include domestic, agricultural, Industrial, Fish,and other aquatic life and 

wild life including recreation and aesthetics. 
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 The water (Prevention and control of pollution) act 1974 makes a legal definitionof water 

pollution as – 

 “Such contamination of water or such alteration of the physical, chemical, orbiological 

properties of water or such discharge of any sewage or trade effluent orany other liquid ,gaseous 

or solid substance into water as may ,or is likely to create anuisance or render such water harmful 

or injurious to public health or safety or todomestic ,commercial ,industrial ,agricultural or other 

legitimateuses or to the life and health of animals or aquatic organism.” 

 2.2 Types of Water Pollution and Consequences of Water Pollution 

 There are many types of water pollution because water comes from many sources. Here 

are a few types of water pollution and their consequences on human beings. 

 1. Nutrients Pollution : Some wastewater, fertilizers and sewage contain high levels of 

nutrients. If they end up in water bodies, they encourage algae and weed growth in the water. 

This will make the water undrinkable, and even clog filters. Too much algae will also use up all 

the oxygen in the water, and other water organisms in the water will die out of oxygen starvation. 

 2. Surface water pollution : Surface water includes natural water found on the earth's 

surface, like rivers, lakes, lagoons and oceans. Hazardous substances coming into contact with 

this surface water, dissolving or mixing physically with the water can be called surface water 

pollution. 

 3. Oxygen Depleting : Water bodies have micro-organisms. These include aerobic and 

anaerobic organisms. When too much biodegradable matter (things that easily decay) end up in 

water, it encourages more microorganism growth, and they use up more oxygen in the water. If 

oxygen is depleted, aerobic organisms die, and anaerobic organisms grow more to produce 

harmful toxins such as ammonia and sulfides. 

 4. Ground water pollution : When humans apply pesticides and chemicals to soils, they 

are washed deep into the ground by rainwater. This gets to underground water, causing pollution 

underground. This means when we dig wells and bore holes to get water from underground, it 

needs to be checked for ground water pollution. 

 5. Microbiological : In many communities in the world, people drink untreated water 

(straight from a river or stream). Sometimes there is natural pollution caused by microorganisms 

like viruses, bacteria and protozoa. This natural pollution can cause fishes and other water life to 

die. They can also cause serious illness to humans who drink from such waters. 
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 6. Suspended Matter : Some pollutants (substances, particles and chemicals) do not 

easily dissolve in water. This kind of material is called particulate matter. Some suspended 

pollutants later settle under the water body. This can harm and even kill aquatic organisms that 

live at the bottom of water bodies. 

 7. Chemical Water Pollution : Many industries and farmers work with chemicals that 

end up in water. This is common with Point-source Pollution. These include chemicals that are 

used to control weeds, insects and pests. Metals and solvents from industries can pollute water 

bodies. These are poisonous to many forms of aquatic life and may slow their development, 

make them infertile and kill them.  

 8. Oil Spillage : Oil spills usually have only a localized effect on wildlife but can spread 

for miles. The oil can cause the death to many fish and get stuck to the feathers of seabirds 

causing them to lose their ability to fly.  

3. Prevention Measures 

 Water pollution is a serious problem in India as almost 70 per cent of its surface water 

resources and a growing percentage of its groundwater reserves are contaminated bybiological, 

toxic, organic, and inorganic pollutants. 

 In many cases, these sources have been rendered unsafe for human consumption aswell 

as for other activities, such as irrigation and industrial needs. This shows thatdegraded water 

quality can contribute to water scarcity as it limits its availability forboth human use and for the 

ecosystem.Extensive studies have been undertaken to find economically feasible alternativesfor 

water and wastewater treatment. A number of methods such as coagulation,membrane process, 

adsorption, dialysis, foam flotation, osmosis, photo catalyticdegradation and biological methods 

have been used for the removal of toxic pollutantsfrom water and wastewaterxvi. However, their 

applications have been restricted bymany factors, such as processing efficiency, energy 

requirement, engineeringexpertise, economic benefit and infrastructure, all of which precludes 

their use in muchof the world. 

 The waste water should be treated at the source itself, but even if it is let out intothe river 

after treatment, it will not have any effect on the pollutant already present inthe river. To 

exterminate the pollutants in river, it is necessary to treat the river wateras well and here AFI 

(Artificial Floating Islands) can help us. One can simultaneouslystart treating the water at various 

places with the help of Artificial Floating Islands, sothat the ecology of the MulaMutha River 

can be restored. Climate of India is suitablefor use of AFI, the temperature and atmosphere can 
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accelerate the process ofconversion of complex matter in simpler form. According to various 

studies, withproper selection of Plants and site, AFI can reduce BOD and COD by 80 and 

60percent respectively. The root system converts the complex molecules in simplernutrient form; 

this simple form of nutrient is consumed by other aquatic organisms,thereby it improves water 

quality in an eco-friendly way. AFI can prove to be a greatsupport system to save our rivers and 

life depending on them 
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7. Visible light induced Photocatalytic Degradation of 

Methylene Blue using Undoped Ag2CrO4 
 

S. R. Patil 
Department of Chemistry, Shri Shivaji Science & Arts College, Chikhli, Dist. Buldhana. (M.S.)  

  

Abstract  

 The photocatalytic degradation of methylene blue has been investigated in aqueous 

suspension of silver chromate of prepared by these different methods under variety of conditions 

which is essential from an application point of view. The degradation was monitored by 

measuring the change in substrate concentration as a function of irradiation time employing UV 

spectroscopic analysis. The degradation methylene blue was studied using different parameters 

such as type of photocatalyst, catalyst concentration and substrate concentration. The 

degradation rate was found to be strongly influenced by all above parameters. The photocatalyst 

AgC-US prepared by ultrasonic method was found to be more efficient as compared with AgC-

SS and AgC-RF.  

 Keywords: Photocatalysis, methylene blue, silver chromate, dye, kinetics. 

1. Introduction 

 Water is a basic requirement for all living organisms. Population increase and 

industrialization led to water pollution. One of the pollutants of water is the dye effluents from 

various textile industries. A substantial amount of dyestuff is lost during the dyeing process in 

the textile industry, which possess a major problem for the industry as well as a threat to the 

environment [1, 2]. Decoulourization of dye effluents has therefore acquired increasing attention. 

During the past decades, photocatalytic processes involving TiO2 semiconductor particles under 

UV light illumination have been shown to be potentially advantageous and useful in the 

treatment of wastewater pollutants. 

 There are several studies related to the use of semiconductors in the photo mineralization 

of photo stable dyes [3-11]. The mechanism constituting heterogeneous photocatalytic oxidation 

processes has been discussed [12, 13] extensively in the literature Briefly, when a semiconductor 

such as TiO2 absorbs a photon of energy equal to or greater than its band gap width, an electron 

may be promoted from the valence band to the conduction band (ecb
-
) leaving behind an electron 
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vacancy or "hole" in the valence band (hvb
+
). If charge separation is maintained, the electron and 

hole may migrate to the catalyst surface where they participate in redox reactions with sorbed 

species. Specially, hvb hole may react with surface-bound H2O or OH to produce the hydroxyl 

radical (OH
.
) and ecb

-
 picked up by oxygen to generate superoxide radical anion (O2

-.
 ) as 

indicated in eqs. 1 - 3. It has been suggested that the hydroxyl radicals (OH
.
) and superoxide 

radical anions (O2
-.
) are the primary oxidizing species in the photocatalytic oxidation processes. 

These oxidative reactions would result in the bleaching of the methylene blue. 

                     TiO2 + hѴ                 ecb
- 
  +  hvb

+ 

                     O2   +  ecb
- 
                   O2

-.
 

                   H2O  + hvb
+               

OH
. 
 + H

+ 

 Earlier studies have shown heterogeneous photocatalytic oxidation processes can be used 

for removing coloring material from dye effluent in the presence of light. But for the activation 

of TiO2 UV light is required which hinder practical application. Ag2CrOhave orthorhombic 

structure with 1.75 eV band gap and have a good photocatalytic activity than P25 Degussa. 

Ag2CrO4 is non toxic, quite stable in aqueous medium and activate under visible light are the 

advantages over TiO2 Hence in the present study we use Ag2CrO4 prepared by different methods 

to understand more about photocatalytic processes. Methylene blue has been selected a 

refractory model compound in this oxidation process. Methylene blue is a basic dye extensively 

used for dying and printing cotton, silk etc. It is also used as a medicinal dye because of its 

antiseptic properties. 

2. Experimental details 

 The photochemical degradation of methylene blue (s d fine-chem) was studied in 

presence of Ag2CrO4 prepared by different methods viz. ultrasonic, Reflux, Solid State reaction 

methods by using stoichiometric amount of AgNO3 (sd fine-chem)and K2CrO4 (sd fine-chem). 

The water employed in all the studies was double distilled water. The samples prepared by 

ultrasonic, Reflux, Solid State reaction method was denoted as AgC-US, AgC-RF, and AgC-SS 

here after. The detail about its photophysical properties are described elsewhere. The pH of the 

resultant mixture was measured by using digital pH meter (systronics Model 335) and was found 

to be 5.6.The Photolysis of aqueous solution of methylene blue for 2, 4, 6 ppm and 100, 200,300 

mg of Ag2CrO4 prepared by different methods was carried out in a circular glass reactor 

(designed and fabricated in our laboratory). Tungsten lamp (40W/230V/36D, Phillips, Essential) 

was used as a visible light source. During the photolysis experiment air was bubbled in a solution 
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continuously as a source of oxygen. Aliquots of the reaction mixture were withdrawn and 

suspensions were filtered through 0.2 um millipore discs prior blue to determination of 

methylene quantitative a using UV-Visible spectrophotometrically spectrophotometer 

(ShimadzuUV-1800). 

 The mineralization of methylene blue was monitored by measuring the absorption 

intensity as a function of irradiation time whereas the degradation was monitored by measuring 

the absorbance on UV-Visible spectrophotometer (ShimadzuUV-1800). The absorption maxima 

of the methylene blue have been found to be 663 nm. Therefore, the degradation of the 

methylene blue was followed at the wavelength as a function of irradiation time with appropriate 

dilution. For each rate experiment, the degradation for the mineralization and decomposition of 

the model pollutants was calculated from the initial slope obtained by linear regression from a 

plot of the natural logarithm of absorbance of the methylene blue as a function of irradiation 

time, i.e. first order degradation kinetics. It was calculated in terms of mol L 
-1 

min
-1

. 

3. Results & Discussion 

 Photocatalysis is a powerful advanced oxidation process having many advantages over 

the other oxidation methods. Fig. 1 shows the change in absorption intensity on irradiation of an 

aqueous solution of methylene blue in the presence of Ag2CrO4 prepared by different methods. 

 

 Figure 1: Change in absoption intensity as a fuction of iradaition time for aqueous 

solution of methylene blue in present of different silver chromate. Experimental Conditions: 

Concentration of Methylene blue (2ppm), Volume 100ml, pH=5.6, Catalyst (200mg) 

             It was observed that the degradation of methylene blue is more for AgC-US, AgC-RF as 

compared with AgC-SS. The degradation curves can be fitted reasonably well by an exponential 
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decay curve suggesting first order kinetics. For each experiment, the rate constant was calculated 

from the plot of natural logarithm of absorption intensity and dye concentration as a function of 

irradiation time. The degradation rate for the mineralization and decomposition was calculated 

using the formula given below, 

                                       -dk[A]/dt = kc
n
 

 Where A=Absorbance, k= rate constant, c= concentration of MB, n=Order of reaction. 

Blank experiments were carried out by irradiating aqueous solution of methylene blue in absence 

of photocatalyst, where no observable loss of methylene blue. 

              Silver chromate is known to be the semiconductor photocatalytic activity is non-toxic, 

relatively inexpensive and stable in aqueous solution. Certain reviews have been written, 

regarding the mechanistic and kinetic details as well as the influence of experimental parameters. 

It has been demonstrated that degradation by photocatalysis can be more efficient than by other 

wet-oxidation techniques. We have tested the photocatalytic activity of three different 

photocatalysts prepared by different methods on the degradation kinetics of methylene blue. 

Figure 2 shows the degradation rate for the decomposition of methylene blue in the presence of 

different types of photocatalysts viz AgC-US, AGC-RF, and AgC-SS. 

 

Figure 2: Comparison of degradation rate for the mineralisation and decomposition of 

methylene blue in present of different silver chromate. Experimental Conditions: Concentration 

of Methylene blue (2ppm), Volume 100ml, pH=5.6, Catalyst (200mg).  

             It has been observed that the degradation of methylene blue proceeds much more rapidly 

in the presence of AgC-US, AgC-RF as compared with AgC-SS. This inferred that the catalyst 

prepared by ultrasonic method is more active than the other two catalysts. The differences in the 

photocatalytic activity of AgC-RF, AgC-SS and AgCUS are likely to be due to differences in the 

BET-surface, impurities, lattice mismatches or density of hydroxyl groups on the catalyst's 
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surface since they will affect the adsorption behavior of a pollutant or intermediate molecule and 

recombination rate of electron-hole pairs. 

          In all the following experiments, AgC-US was used as a photocatalyst since this material 

exhibited the highest overall activity for the degradation of methylene blue. 

             It is important from a mechanistic and application point of view to study the dependence 

of photocatalytic reaction rate on the substrate concentration. Hence the effect of substrate 

concentration on the degradation of methylene blue was studied at different concentrations such 

as 2, 4 and 6 ppm. Figure 3 shows the degradation rate and decomposition of methylene blue as a 

function of substrate concentration employing Ag2CrO4 as photocatalyst prepared by different 

methods. 

 

Figure 3: Influence of sustrate concentration on the degradation rate for the 

mineralisation and decomposition of methylene blue in present of AgC-US Experimental 

Conditions: Volume 100ml, pH=5.6, Catalyst (200mg) 

           It is interesting to note that for methylene blue, the degradation rate increases with the 

increase in substrate concentration from 2 to 4 ppm and further increase in substrate 

concentration led to decrease in degradation rate. 

             The effect of substrate concentration on the degradation rate for the decomposition and 

mineralization of methylene blue was studied, as it is important from both the mechanistic and 

application point of view. As oxidation proceeds, less and less of the surface of the Ag2CrO4 

particle is covered as the pollutant is decomposed. Our results on the effect of the initial 

concentration on the degradation rate of methylene blue indicate that the degradation rate 

decreases with the increase in substrate concentration from 4 to 6ppm. This may be due to the 

fact that as the initial concentrations of the dye increases, the colour of the irradiating mixture 

becomes more and more intense which prevents the penetration of light to the surface of the 

catalyst. Hence, the generations of relative amount of OH and O2 on the surface of the catalyst 
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do not increase as the intensity of light; illumination time and concentration of the catalyst are 

constant. Conversely, their concentrations will decrease with increase in concentration of the dye 

as the light photons are largely absorbed and prevented from reaching the catalyst surface by the 

dye molecules. Consequently, the degradation efficiency of the dye decreases as the dye 

concentration increases. 

 The effect of catalyst concentration on the degradation of methylene blue was 

investigated by employing different concentrations of Ag2Cros varying from 100, 200 and 300 

mg L'shown in figure 4. 

 

Figure 4: Influence of catalyst concentration on the degradation rate for the 

mineralisation and decomposition of methylene blue in present of AgC-US as a photocatalyst. 

Experimental Conditions: Concentration of Methylene blue (2ppm), Volume 100ml, pH=5.6. 

 The degradation rate for the mineralization and decomposition of methylene blue under 

investigation was found to decrease with the increase in catalyst concentration and remain almost 

constant above certain level. This can be explaining as fallows, as amount of catalyst is 

increased, the substrate molecules available are not sufficient. As the number of Ag2CrO4 

particles increases, i.e. although more area is available, for constant initial concentration of dye, 

the number of substrate molecules present in the solution is the same. Hence additional catalyst 

powder is not involved in catalyst activity and the rate does not increase with an increase in the 

amount of catalyst beyond certain limit. The results are in agreement with a number of studies 

reported earlier [14] 

Conclusion 

          Ag2CrO4 as photocatalyst can efficiently catalyze the photomineralization of textile dye 

like methylene blue in the presence of visible light and oxygen. The degradation rate decreases 

with the increase in substrate concentration from 2 to 4ppm for AgC-US. The photocatalyst 

AgC-RF and AgC-US showed superior photocatalytic activity as compared with AgC-SS for the 

degradation of methylene blue under investigation. The observations of these investigations 
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clearly demonstrate the importance of choosing the optimum degradation parameters to obtain a 

high degradation rate, which is essential for any practical application of photocatalytic oxidation 

processes. The best degradation condition depends strongly on the nature of pollutant. The 

investigations were conducted at the laboratory scale in order to determine the optimal 

degradation condition and further studies are required. 
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8. Yogic Practices: Sukshma Vyayam 
 

Prof. Sachin J. Kokode 
Shri Shivaji Science and Arts College, Chikhli, Dist. Buldana. (M.S.)  

  

Introduction of Sukshma Vyayama 

The basic meaning of the word vyayama (Skt. Vyayama) - this exercise. Vyayama 

divided into two groups: sukshma (Skt sukshma - thin.) And sthula (sthula - dense, rough), 

i.e. “Exercises a subtle effect,” operating in one area of the body or at several nearby, and 

“exercise a powerful influence” that affect the entire body. If necessary vyayama may be a 

warm-up to the practice of asanas or other training, and can be self-practice for 1.5-2 hours, a 

fully worked through the whole body. Yogic Sukshma Vyayama is among the oldest element in 

Yoga which is unknown to many modern Yoga schools. This was developed, designed and 

propagated originally by Maharishi Karthikeyaji Maharaj of the Himalaya. Sukshma means the 

‘Subtle body’ or the internal body which is not visible to the naked eyes; it covers the breath, 

mind, intellect, and soul and as the name suggests, Sukshma Vyayam is a set of Yogic exercises 

to nourish the internal body (breath, mind, intellect, and soul). It is a very powerful, deep, 

scientific and yet very simple to learn. 

Sukshma Vyayam is a workout for each internal organ, joint, muscle, opening and 

appendage. It handles the prevention and cure of many ailments and increases the strength, vigor 

and functioning of all the different organs and systems in the body. This group of Asanas is 

concerned with loosening up the joints of the body. It eliminates energy blockages in the joints 

and outer extremities of the physical body and works on the Pranic and the mental level as well. 

It is a set of exercises that doesn’t just work your muscles, but stimulates the entire body, from 

top to toe. It targets the subtle body, so if you’re expecting a hardcore, purely physical workout, 

you’re on the wrong page. Sukshma Vyayama Yoga requires little time and preparation. These 

short exercises open up subtle energy channels and in a session as short as 15 minutes stiffness in 

your joints will release and your body will become flexible, awake, strong and ready for the 

day’s activities. You will, undoubtedly, feel a tangible difference. It is so sensitive, so powerful, 

so scientific, so deep and yet so simple. 

Historical background of Sukshma Vyayam 

 The founder of the Yoga Brahmachari considered Maharishi Kartikeya, but this style of 

yoga gained fame thanks to his student Dhirendra Brahmachari. Today, the tradition 
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Brahmachari keeps his successor - Bal Mukund Singh. Another well-known disciple 

Brahmachari - Swiss Reinhard Gamelthaller teaches approximately to the tradition, but calls his 

style” Kundalini - yogoy”. Sukshma Vyayama is a specific ancient technique of yogic postures 

and dynamic movements which was introduced by Swami Dhirendra Brahmachari (1925-1994). 

Swami Dhirendra was a student of Maharishi Kartikeya and was an influential yoga teacher. In 

fact, the Morarji Desai National Institute of Yoga was originally founded by him and was known 

as Vishwayatan Yogashram. His complete book on Sukshma Vyayama is available for public 

access on Archive.org. Yogic sukshma vyayama techniques are supposed to be extremely 

powerful as they activate the subtle panic body. Today it is taught only at National Institute of 

Yoga, New Delhi. 

The Importance of Sukshma Vyayama 

Human body has various joints which require movement and lubrication. In our day to 

day life, some of the joins are rarely used and some are overused - which creates problems at 

later phase of life. Therefore basic movement of joints is essential in order to maintain them in 

healthy & proper condition. Sukshma Vyayama is a system of physical and breathing exercises 

which help to sequentially work out all joints of a body from the crown of head to the tip of toes, 

and warm it up. This system has a strong purifying effect on the energy of the body. 

 It was designed, developed and propagated initially by Maharshi Karthikeya Maharaj of 

Himalayas. Who in turn propagated it across the modern world? 

 There are 3 important components to be noted while performing Sukshma Vyayama - 

1. Breathing pattern 

2. Concentration point / area in your body & 

3. The actual exercise 

Benefits of doing Sukshma Vyayama are immense, direct & immediate - 

• It helps work out all joints of a body from the crown of head to the tip of toes, and 

warms it up. 

• Removes block & tightness of the muscles & strengthens them. 

• Increases flexibility of ligaments. 

• Increases body mobility and makes it flexible. 

• Develops coordination & equilibrium. 

• Improves blood circulation & metabolism. 

• Strengthens immunity. 

• Increases vital lung capacity. 

• Increases endurance i.e. capacity to withstand wear & tear. 
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• Facilitates cleaning of nadis <nadis are subtle channels in our body through which the 

vital energy called prana flows, a detail blog on what is prana is to come up soon. 

• Prepares the body for the practice of more complex asanas and pranayama. 

 Sukshma vyayama puts your concentration and focus on breathing to the highest level of 

spiritual experiences. Once we can learn how to focus on breathing then we can master our inner 

core. In addition to this DElotus sukshma vyayama reduces anxiety and worry. sukshma 

vyayama  also increases attentiveness and clarity of thoughts. 

All in One 

 The other beautiful and more important aspect of Yogic Sukshma Vyayama is that it is 

the only system of exercises in the world where each and every part of the body including each 

organ, each joint and each muscle is taken into consideration. A particular exercise or set of 

exercises associated with a specific type of breathing. And a specific point of mental 

concentration. As the name suggest Sukshama meaning micro or subtle, Sukshama Vyayama 

which consists of 48 exercises is meant for micro body parts and subtle body not the gross body. 

This Sukshama Vyayama is followed by Sthula (gorss) Vyayama which works on the gross 

body. Learn all these 48 exercises in our Hatha Yoga Teacher Training Course.  

Aim & Objectives of Sukshma Vyayama 

Sukshma - Vyayama - Sanskrit word Sukshmа means fine, delicate. Sanskrit word 

Vyayama means exercise and also can be translated as to exercise, stretch and to warm up. 

System of the physical and breathing exercises which helps to sequentially work out all joints of 

a body, to warm it up. This system has a strong purifying effect on energy body of a human. To 

understand what Sukshma Vyayama is how to perform it correctly and what kind of results it can 

bring, at the beginning we will translate this mysterious word combination. Sukshma Vyayaym 

are light exercises which can be practised between pranayams and can also be practised 

independentally for providing energy, vitality and maintaining a healthy body. Sukshma 

Vyayayam is basically subtle yogic warm ups with gentle stretching and coordinated breathing 

that results in deep relaxation. This readies you for a more dynamic sequence of pranayama, 

asanas and other physical exercises. 

Sukshma Vyayama is a workout for each internal organ, joint, muscle, opening and 

appendage. It handles the prevention and cure of many ailments and increases the strength, 

vigour and functioning of all the different organs and systems in the body. Aims & 

Objectives:The primary objective of this project is to provide detailed knowledge of Suksham 

and Sthula Vyayam. Sessions will be mainly focused on practical aspects and correct procedure. 

This group of 48 Asanas is concerned with loosening up the joints of the body. It eliminates 
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energy blockages in the joints and outer extremities of the physical body and works on the Pranic 

and the mental level as well. Each part of the body including all organs, joints and muscles are 

benefited. So the Yogic Sukshma Vyayama, as is implied by its name, is meant for the subtle 

body or Sukshma Sarira.  

Yogic Sukshma Vyayama (Micro circulation practices) 

• Neck Movement - Griva Shakti Vikasaka ( I,II,III,IV) 

• Shoulder Movement - Bhuja Valli Shakti Vikasaka Purna Bhuja Shakti Vikasaka 

• Trunk Movement - Kati Shakti Vikasaka (I, II, III, IV, V ) 

• Knee Movement - Jangha Shakti Vikasaka (II-A&B ) Janu Shakti Vikasaka 

• Ankle movement - Pada-mula shakti Vikasaka – A&B - Gulpha-pada-pristha-pada-tala 

shakti Vikasaka 

Principles/ Characteristics/Method of Sukshma Vyayama 

Sukshma Vyayam is nothing but minor exercise from toes to head. Below I have pasted 

the whole series of joint movements. Hope that will help. 

Minor exercise from head to toe 

Initial Stage before starting asana, you should practice joints movements to make your 

body flexible and fit for asana. 

The joint movements are classified as  

• Leg joints movements 

• Hand joints movements 

• Neck and Head movements 

Position/Posture 

 While doing all the joints movements you should sit straight having the angle of 90 

degree between your legs and upper portion of your body. Keep hands on either sides of your 

back. Join your legs. Your back, neck and head should be straight. 

Relaxation 

 While doing joints movements, if you feel tired; you must relax for few seconds. 

Relaxation in the sitting posture: Make little gap between your legs. Lie down your feet, bend 

your back little backward and tilt your neck in any one direction. Feel relaxed and do normal 

abdominal breathing. 

Leg joints movements 

1. Move your toes up and down for 10 times. 

2. Move your feet up and down for 10 times. 
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3. Rotate your feet in both clockwise and anticlockwise direction for 5 times. With the 

practice, you can gradually increase rotations till 10 times. 

4. Keep left leg over your right knee such that your left foot should remain completely 

out. 

5. Rotate your left foot in both clockwise and anticlockwise direction for 5 times. While 

rotation, you can hold left toes with your right hand and put left hand on the left ankle. 

Now lift your left leg till it reaches your right thy. Put left hand on the left knee and 

move it up and down for 10 times. After moving it up and down, in the same position 

rotate your left leg in both clockwise and anticlockwise direction for 5 times. Again lift 

your left leg and try to touch heel to your navel. Repeat all these steps with your right 

leg as well. 

6. Bend your left leg vertically. Cross your fingers and put them on your left leg. Press 

your chest with your left leg and then stretch it (left leg). Do this for 10 times. Leave 

your left leg in middle and put crossed fingers below the knee over your left thy. Now 

rotate your left leg in both clockwise and anticlockwise direction for 5 times. After 

doing this touch left ankle to your forehead (don’t bend your neck while doing this). 

Repeat all these steps with your right leg. 

7. Join your legs. Contract and relax your knees for 20 times. 

8. Butterfly flapping – Join the bottoms of your feet, cross your fingers and put them 

below the feet. Bring your feet closer to you as far as possible and flip your legs up and 

down for 10 times. Initially you may feel pain in your thigh muscles. 

9. Take your legs apart from each other as far as possible. Lift your hands on either side. 

Turn to your left and try to touch the left toes with your right hand. See towards left. 

Similarly turn to your right and try to touch the right toes with your left hand. See 

towards right. Do it for 10 times. 

Hand Joints Movements 

1. Make fists. While making fist thumb should go inside. Open and close your fists for 10 

times. Stretch the fingers when you open the fist. 

2. Lift your hands up parallel to your legs. Move your palms up and down for 10 times. 

While bringing your palms up, feel that you are pushing some heavy object. 

3. Rotate fists in both clockwise and anticlockwise direction for 5 times. If you feel pain 

in your hands, bring them down. Press and rub them till you feel comfortable. 

4. Stretch your hands on either sides and then bend them to touch the shoulders. Again 

stretch your hands and touch your shoulders. Do it for 10 times. 
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5. Bend your hands horizontally and bring both the palms pointing towards each other. 

Now move your hands to the back side as far as possible. In this case your chest will 

expand. Do it for  

6. 10 times. This exercise is good for releasing neck and upper back pain. 

7. Stretch your hands to front side and invert your palms. Slowly-slowly move your hands 

inward and outward for 10 times. 

8. Turn the fingers of both the hands and lock them. Take this loop to the back of your 

neck and stretch it in the left and right directions for 5 times. 

9. Rotate your shoulders in both clockwise and anticlockwise direction for 5 times. For 

this put your palms on respective shoulders and bring them up (elbows will touch while 

doing this) then back and then to the front side. 

10. Join both the palms as if you are doing ‘Namaskara’. All the fingers should be over 

each other. Now clap them for 10 times. 

Neck and Head movements Neck 

1. Cross your fingers. Put them on the back of your neck and push the neck in forward 

direction. Do it for 5 times. 

2. Sit straight. Slowly-slowly move your neck down. Now Slowly-slowly lift your neck 

up. Do it for 5 times. Similarly Slowly-slowly move your neck to left side and then to 

the right side for 5 times. Also do side bending that is bend your neck to left side (left 

ear will touch the left shoulder) and then to the right side (right ear will touch the right 

shoulder). Do it for 5 times. 

3. Rotate your neck in both clockwise and anticlockwise direction for 5 times. While 

doing this, it is preferred to close your eyes to avoid giddiness. 

Head 

 Put one hand on your forehead and other on its back. Push them inward for 5 times. 

Eyes 

1. Sit straight. Your back, neck and head should be straight. Look down. While looking 

down, only move your eyeball, your neck should be straight. Slowly-slowly look up i.e. 

move your eyeball upward. Similarly move your eyeball to left and right directions. 

Repeat it for 5 times. After doing this close your eyes for 10 seconds. 

2. Rotate your eyeball in both clockwise and anticlockwise direction for 5 times. After 

doing this close your eyes for 10 seconds. 

3. Close your eyes. Put 1st finger (pointer/index) of both the hands on respective eyelids 

and move them gently in both clockwise and anticlockwise direction for 5 times. 
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Ears 

 With the help of your palms open and close your ears for 10 times. 

Cheeks 

 widely open your mouth. Stretch your cheeks and then relax. Repeat it for 10 times. 

Teeth 

 Put the upper series of teeth over the lower series and press it. Repeat it for 10 times. 

 To each concrete movement of a complex a breath or an exhalation corresponds. There 

are a lot of breath-holdings combined with movements what strengthens training effect. 

Bhastrika Pranayama uses often. This kind of breathing is very useful on a physical level, and 

also as energy component. To some exercises a certain orientation of attention concentration 

(dristi) corresponds that draws energy to a place in a body where consciousness is directed. 

 Sukshma Vyayama exercises should be performed in smoothly and consciously way. 

Complexity of exercises could be regulated by quantity of one movement repetitions, and also by 

changing time of pose fixing. 

 The whole body is worked out consistently during the succession of exercises. 

 The basic scheme of movement to work with body is from top to bottom (it is described 

in the book) - from a head to foots. Other methods could be applied such as from periphery to the 

centre. 

 Beside Sukshma Vyayama exercises also Sthula Vyayama is separately allocated. 

Sanskrit word Sthula means - dense, rough, it is system of strong influence which can be used as 

an addition to Sukshma Vyayama exercises. Sthula Vyayama has powerful influence on our 

body. These Vyayamas are recommended to advanced yogis. 

 This group of Asanas is concerned with loosening up the joints of the body. It eliminates 

energy blockages in the joints and outer extremities of the physical body and works on the Pranic 

and the mental level as well. 

 It is beneficial for those suffering from rheumatism, arthritis, high blood pressure, heart 

problems or other ailments where vigorous exercise is not advised. 

Conclusions 

Summarizing the above information, we will point following things – yoga practice 

allows us to work out physical and energy bodies, gives us way to live more effective and 

conscious life, to move forward (instead of marking time or slide downwards). There is a 

considerable quantity of various techniques of self-improvement, it is necessary to choose one 

that suits you best and practice regularly. Probably you will choose Sukshma Vyayama. To 

motivate ourselves for regular Sukshma Vyayama practice, we will summarize positive effects of 
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this system: removes blocks and clips in muscles, strengthens them, increases of flexibility 

ligaments; enlarges body mobility and makes it flexible and plastic; develops coordination and 

equilibrium; improves blood circulation and metabolism; strengthens immunity; harmonizes 

organism; Increases vital lung volume; increases endurance; favors cleaning of Nadi; Activates 

energy points (chakras); prepares for practice of more complex asanas and pranayamas.  

Suggestions for Sukshama Vyayama 

1. Stiff muscles that are subjected to sudden elongation during exercise or sports can more 

easily become torn or strained. 

2. Tightness in muscles can cause pain elsewhere in the body. Tight calves, for example, 

can cause knee pain, shin splints and foot pain. Tense muscles at various points in the 

lower back can cause pain to radiate throughout the entire torso. 

3. Lack of flexibility can cause muscular imbalances. A tight hamstring, for example, can 

make the thighs work harder at keeping the body properly aligned, which may cause 

knee pain. Beyond that, feeling stiff makes you slow down, move more carefully, act 

more tentatively—it's the first way a young man starts to feel like an old one. 

Awareness  

● The practice can be performed with awareness of the actual physical movements. 

● Peace, balance and one wontedness is induced by this method which in turn brings 

about harmony in the physical body. 

● The practice is to be performed in synchronization with breath. 

● The movements, in this case, become slower which in turn slows down the brain waves, 

further enhancing relaxation and awareness. This method of practice has a greater 

influence at the physical and Panics levels and is especially useful for harmonizing and 

revitalizing the body and improving the function of the internal organs. 

Periodic rest 

● After every two or three movements, sit quietly in leg stretch position with the eyes 

closed. 

● Be aware of your breath and of the parts of the body that have been moved. 

● Also be aware of the thoughts and the feelings that come into the mind. 

● After a minute or so continue the practice. 

● Shavasana can be practiced, if rest is required. 

Note 

● Only those muscles associated with any particular practice should be used while the rest 

of the body should be completely relaxed. 
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● Close your eyes. 
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Abstract  

 In modern era, graphene polymer nanocomposites have attracted the attentiveness of 

researches for broad range of applications due to their tunable properties, improved 

processability, stability, surface area and cost effectiveness. These days wide arrays of physico-

chemical methods are being used for nanocomposites synthesis. Nevertheless, biofabrications of 

nanocomposites using plants extract, microbes, enzymes, vitamins etc are most captivating 

owing to use of non- toxic reducing agent and eco-friendly process. This report summarizes 

critical overview of state of art of graphene polymer nanocomposites and finally conclusion is 

discussed.   

 Keywords: Graphene polymer nanocomposites, Green synthesis, photocatalysis.  

Abbreviations 

 Graphene polymer nanocomposites- GPNCs, Nanoparticals- NPs, Nanocomposites- NCs, 

Graphene oxide- GO, Reduced GO- rGO.  

Introduction  

 Graphene reinforced polymer nanocomposites (GPNCs) acquiring crucial significance in 

today’s date due to its commercial application. GPNCs are a promising tool immerges from 

interface of graphene and polymer material. Review on synthesis, properties and probable 

application of GPNCs validates that this area is still in an early stage of development and yet 

many challenges to be inscribe to outreach their full potential. Even though we are familiar with 

advances, promises and applications of GPNCs, the considerable research is still obligatory to 

provide basic understanding of these materials to study their nanoengineerd applications [1].  

Nanoparticals 

 Nanocomposites (NCs) are materials that incorporate nanosized particles (nanoparticals) 

into matrix of standard material. This nanoparticals (NPs) have improved chemical, physical, 

mechanical, biological, optical, electrical and thermal properties due to its small size and large 

surface to volume ratio [2]. NPs have been synthesized using different chemical (chemical 

reduction, photochemical method, electrochemical method, pyrolysis, sol gel, and CVD) and 
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physical methods (physical vapour condensation, spray pyrolysis, pulsed laser desorption, layer 

by layer growth, lithographic technique and arc- discharge method) for longer period of time [3]. 

These conventional methods for the synthesis of NPs have various limitations like using high 

radiation, high cost and use of highly concentrated chemical reducing agents, stabilizing agent 

and generation of hazardous byproducts. To overcome this problem, the researchers are focusing 

on development of safe, environment friendly, and green approach for synthesis of nanoparticals 

[4]. The synthesis of NPs using plant extracts, biological extracts, green techniques which are 

compatible with green chemistry are called as green synthesis. The concept of green synthesis is 

introduced to define synthesis method which is favored over solvent medium because it utilizes 

non toxic stabilizers along with reducing agent that are benign to environment and consume less 

energy [5].  The green synthesis carried out using biological routes such as use of different  

plants parts ( root, stem, leaf, flower, fruit etc) , microbes ( bacteria, fungi, yeast) and enzymes 

[3], [6]. 

Graphene Derivatives  

 Graphene based nanomaterial are found in three common forms herein pure graphene, 

graphene oxide (GO) and reduced graphene oxide (rGO) [7]. Mainly GO and rGO is use to 

incorporate graphene into polymers because pristine graphene have limited yield. GO is 

synthesized from graphite flex using two step Hummers or one step modified Hummers method 

creates graphene sheet covered with large number of oxygen containing functional group like 

epoxy, carbonyl, carboxyl, diols and hydroxyl which make graphene sheet hydrophilic enabling 

easy dispersion in polar solvent and form stable colloid. This GO on simple reduction using 

variety of methods (electrochemical reduction, thermal reduction, photocatalytic reduction and 

chemical reduction) produces rGO [8][9].  Several conventional routes such as dip coating, 

casting, spray deposition, solution and melt mixing, in-situ polymerization, epectrospining, 

electropolymerization, electrodeposition have been put forward for synthesis of graphene 

reinforced polymer NCs [8]. Nevertheless, the dispersion behavior and interfacial bonding 

between graphene and polymer matrix limits better performance and application of GPNCs. 

Owing to this, effective synthesis route and surface modification of graphene with polymer NCs 

have been adopted[10].  

Review literature and Development  

 The research on polymer NCs has attracted significant scientific interest making them 

one of the prime classes in the area of material science. This is because new materials dispense 

better properties when compared with pure polymer. Within past decades, it has been proved that 

graphene in low filler fraction also improve the properties of wide range of polymers e. g. epoxy, 
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polystyrene, nylon, polypropylene, polyethylene terephthalate, polyaniline and 

polymethylmethacrylate [11]. To the date several review material has made attempt for the 

synthesis of graphene to address the need of composite industries along with methods for 

dispersion of graphene for various polymer matrices. Abdulazeez T. Lawal (2020) in his review 

article presented literature survey of various graphene polymer nanocomposites with their 

espoused properties. He also reviews about characterization techniques for polymer NCs and 

their potential application. 

 Chee W. K. et al. (2015) summarizes various polymer types, nanofillers and preparation 

method  for polymeric- based graphene NCs. The dispersion of nanofillers into polymer matrix is 

one of the most crucial parameter because overall performance of newly synthesized GPNCs 

depends upon interfacial interaction between graphene and host polymer.  They also reviewed 

that; GO easily achieve molecular dispersion in hydrophilic polymer than hydrophobic polymer 

due to polarity. Unlike GO, naturally hydrophobic graphene due to lack of functionalities on its 

surface limits its dispersion. To enhance graphene compatibility with various solvent, grafting of 

specific functionality on graphene has been reported in plenty of literature.                     

 Out of all the polymers which we are going to, research work for some polymers are 

explained here. Addition of graphene nanofiller in polymer improves properties of NCs has been 

reviewed in several literatures. Liao et al. synthesized polyurethane (PU) NCs with aqueous 

reduced graphene using solvent process. This process improves the mechanical and electrical 

properties of NCs. Yadav and Cho incorporated functionalized graphene nanoplatelets in PU 

NCs by in situ. With 2 wt.% filler, tensile strength of composites increases more than ten times 

of pure polymer. Cai et al. reported PU/GO NCs. With only 4wt.% GO content Young’s 

modulus enhanced seven times and thermal decomposition temperature increased by 50
o
C 

compared to pure polymer[12]. Poly (ethylene terephthalate) (PET) polymer used graphene 

nanoplatletes at 2%, 5%, 7.5% and 10% (wt. %) to fabricate the NCs. At 10 wt. % filler the 

elastic modulus of NCs increased by 58%. Thermal analysis by differential scanning calorimeter 

reported that crystallinity of NCs increased by 50% compared to pure PET polymer with 10% 

filler[13]. PET nanocomposites with changing weight fraction of thermally exfoliated GO 

(TEGO) tailored thermo-mechanical properties, chain conformation, crystallinity of PET. 

Incorporation of TEGO in PET improves its softening and short term heat resistance properties 

which lead to diminish the failures of PET in applications[14].  

 GO is use as precursor for reduced graphene oxide and graphene nanosheet synthesis. In 

recent time several routes have been proposed for GO reduction like electrochemical reduction, 

thermal reduction, photocatalytic reduction and chemical reduction. Among all this, scientists 
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consider chemical method as best because easy, scalable and inexpensive. But it involves use of 

toxic reducers like hydrazine, sodium borohydried and hydroquinone. As alternative, different 

kind of enzymes, organic acid, amino acids, microbes, plant extract and cellulosic materials are 

used for GO reduction. Aunkor (2016) present overview and discussed green reduction of GO 

into graphene, selection of pristine graphite and synthesis of GO precursor [9]. Kavitha K. S. et 

al. (2013) in their review paper reported many plants resources for synthesis of different NPs.  

Merits of GPNCs  

Polymers are reinforced by various nanoscale fillers to alleviate the limitations of 

polymers, also to improve the mechanical, electrical, thermal and optical properties of polymers 

than conventional polymer composites. The superior properties of polymer NCs over host 

polymer partially due to large interfacial area between polymer matrix and nanoscale fillers [15]. 

Fillers like carbon based nanofillers, metal nanofillers, clay, silica, reinforced fibers and other 

anisotropic reinforcement are added to polymer. Recently carbon based nanofillers have found to 

improve the properties of NCs. Among these carbon nanofillers, the thinnest, sp
2
 hybridized, 2D 

material graphene [16] show promising extraordinary phenomenon such as high potential, proper 

mechanical strength, good electron mobility, thermal conductivity, Young’s modulus is 1 TPa 

with huge surface area, excellent optical transparency, and high chemical stability. Also, it is 

zero band gap semiconductors. These extraordinary properties of graphene made it explore in 

wide range of applications like energy storage device [17], drug delivery [18],  as electrode in 

electrical and optical device [19], lithium ion batteries [20], antibacterial application[21], 

potential adsorbent of heavy metal ion and toxic dyes [22], biological and medical application 

[23], catalyst, biosensor, super capacitor, energy storage, and sensor [24]. Owing to these 

promising applications, widespread efforts have been made to explore graphene in all fields of 

technologies. Therefore polymer NCs with graphene as reinforcing material has attracted 

considerable attention over long period of time.  

Hence newly synthesized polymer NCs show excellent mechanical, optical, electrical, 

and thermal properties. The global population is increasing continuously which triggered several 

health related problems. The use of graphene and its derivative as biomedical material has 

become engrossing in research field due their great biocompability, selectivity, permeability. 

They shown great potential as biosensing and bio-imaging materials, also in the field of tissue 

engineering, cell culture, drug delivery, cancer therapy etc [25]. Hence the construction of 

hierarchically nanostructure polymer NCs using graphene offer great edge of creating functional 

material of advanced features for biomedical application [26].               



SHIVAJI INTERDISCIPLINARY RESEARCH JOURNAL 

AUGUST 2022 - ISBN - 978-93-83587-52-0  55 

Another worldwide environmental concern is polluted water body. Release of 

agricultural, industrial, domestic and municipal waste into water bodies result in increased flux 

of toxic pollutant. Among all water pollutants, dyes, heavy metal ions and pesticides have 

serious concern non-biodegradable, carcinogenic, mutagenic and accumulate in both human and 

aquatic body. A wide array of techniques for waste water remediation has been put forward such 

as adsorption, coagulation, membrane filtration flocculation, chemical precipitation, 

biodegradation and reverse osmosis. All these methods are expensive and required extra efforts 

for their byproduct removal. Alternatively, photocatalytic degradation technique is globally 

acclaimed due to its versatility, economic feasibility and most desirable method to mitigate their 

environmental impact. Carbon based material (GO/rGO) show strong binding with these 

pollutant and help to remove these pollutant by photocatalysis[22][27]. Polymer NCs show fast 

decontamination power and high selectivity to remove pollutant due to its surface area, stability, 

tunable properties, improved processability and cost effectiveness [28]. For development of 

highly efficient and improved photocatalytic activity of GPNCs, modification have been done by 

doping,  surface sensitization, coupling, fabricating, improving electrocatalytic active sites 

etc[29]. Another promising application of GPNCs is in the field of antibacterial agent. GO and 

other graphene derivatives exhibit antibacterial activity against dental pathogene due to its high 

surface area, reactive functionalized surface, water solubility and extraordinary properties[21].  

Demerits of GPNCs  

 While discussing different aspects of GPNCs, the health and welfare effects of 

nanomaterials must be considered. The toxicity effect of graphene and its derivatives has not yet 

fully explored. Emerging data evidences recommended that, graphene after inhalation can cause 

fibrosis, lung inflammation and give rise skin irritation. However, additional information is 

needed to duly understand the damage caused by exposure of nanomaterials [30]. From past 

several decades, reinforcement of graphene in variety of host polymer matrices come up with 

many challenges include: (i) Poor dispersion of graphene nanofillers within host polymer, (ii) 

weak interfacial interaction between graphene and polymer, (iii) distinct interfacial contact 

resistance such as edge-to-edge, plane-to-plane and plane-to-edge among graphene nanosheets 

and polymer matrices [31]. Another drawback lies in synthesis techniques. It has been reported 

that, the fabrication of graphene and its derivatives using conventional methods involve the use 

of chemical reducing agent such as borohydride, hydrazine or other noxious agent as well as this 

methods gives hazardous and non-biocompatible byproduct and also expensive.  
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Conclusion  

 This critical analysis report explores that, from past many years several researchers have 

been synthesized GPNCs successfully for various applications. Graphene shows noteworthy 

improvement in electrical, thermal, mechanical and optical properties of added host polymer 

matrix even at lower nanofiller loading. Synthesis of graphene derivatives using eco-friendly 

green reducing agent attracted remarkable attentiveness owing to its substantial antimicrobial 

activity towards microbes also because of its major band gap and large surface area it shows 

efficient photocatalytic degradation applications. Despite all these GPNCs do persist some 

challenges. The synthesis of expensive graphene on larger scale and production of graphene with 

same characteristics is major challenge. However, toxicity profile of graphene and its derivatives 

have also been not established till date.      
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Abstract  

Axial skeleton develops primarily to support the central nervous system, which also lies 

along axis of the body. Morphology and osteology of different genera have also been studied by 

many authors. This article shows that the vertebral column of Channa orientalis is formed of 42 

vertebrae. Besides 2 vertebrae, 14 vertebrae are trunk vertebrae. There are 28 caudal vertebrae. 

Each caudal vertebra has a pair of single pleural rib. This modification of vertebral column might 

be due to accommodation of swim bladder in the posterior region of the tail.  

 Keywords: Diversity, Channa Orientalis, Vertebral Coloumn, Trunk Vertebrae, Caudal 

Vertebrae, etc. 

Introduction  

 Many authors have contributed good accounts on the skull of genera Channa 

(opiocephalus). Bhimachar (1932) has described the cranial osteology of Ophiocephalus striatus 

Bloch. Boeseman (1949) has given an account of bones from the skull of an extinct species of 

Ophiocephalus paloeostriatus. Srinivaschar (1955) has dealt with chondrocranium of 

Ophiocephalus punctatus and has given an account of the morphology of the skull and 

modification of the bones in relation to the supra-brachial organ in Ophiocephalus punctatus. 

Very few authors have described the complex endoskeleton or skeletal parts other than skull. 

Channa Day (1914) has published a paper on the complete osseous system of Ophocephalus 

striates; Hussain (1956) described the tail fins in family Ophiocephalidae; Khanna (1960), the 

hypobranchial skeleton of Ophiocephalus marulius along with some other fishes.  

 Important osteological character in different fishes have been discussed by Saxena and 

Chandy (1966); Sorescu (1975); Bahadur et al; (1977); Howes (1978); Mehta and Tondon 

(1984); Mehta et al (1987); Mehta and Mehta (1988). Miles, R.S. (1970)  studied  the vertebral 

column and caudal fin of acanthodian fishes. Fabio Galbusera & Titto Bassani (2019) Studied 

the shape of the spine throughout the whole evolution of vertebrates and vertebrate embryos, 

from primordial jawless fish to extant animals such as birds and humans. 
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 The above cited references clearly indicated that except Day (1914), who has worked out 

the complete osseous system of the Ophiocephalus striates, no other worker has worked out the 

full details of the whole endoskeleton in channidae. Hence, in this article an attempt has been 

made to workout this in the fish Channa orientalis. 

Materials and Methods 

 Information of the Fish 

 The species, which has been selected for the present study, is of economic value and 

readily available throughout the year and it stands captivity well. The fish is most sensitive. It 

represents the natural population in the river or water bodies of Amravati (latitude 20
0
56’N, 

longitude 77045’E) and is resistant to handling and transportation. Identification and 

taxonomical position of the fish (berg. 1940) is as:  

  Kingdom   - Animalia 

  Sub-kingdom  - Metazoa 

  Phylum  - Chordata 

  Sub-phylum  - vertebrata 

  Super class  - Gnathostomata 

  Series   - Piseces 

  Class   - Teleostomi 

  Sub-Class  - Actinopterygii 

  Order   - Channiformes 

  Family   - Channidae 

  Genus   - Channa 

  Species  - Orientalis 

 Locally the fish is known as “DOK” and is a common edible fish in the region and 

fetches high price.  

 Collection, Maintenance and Acclimatization Methods of Fish 

 The fishes were collected from localities around the Amravati region. The fishes were 

first brought into the laboratory and transferred to the glass aquarium and were inspected for any 

possible injury or infection. Only the healthy fishes were selected and washed with dilute 

solution of Potassium Permanganate (KMnO4 10mg/l) to remove dermal infection if any. Fishes 

were used for studying different parameters.   

 Results  

 The vertebral column of Channa orientalis is formed of 42 vertebrae of which anterior 14 

vertebrae along to the trunk region and except the first 2, each carries a pair of double pleural 
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ribs. The posterior 28 vertebrae belong to the caudal region, each carrying a pair of single pleural 

rib, except the modified last 5 vertebrae. The vertebrae are amphicoelous. The intervertebral 

space between the adjoining biconcave centra is filed by the remanat of notochordal tissue and is 

continued through the tunnel core of the vertebral center.  

 Typical Trunk Vertebra 

 A typical trunk vertebra has a cylindrical centrum slightly compressed laterally. The 

centrum at both the ends is concave and is perforated by narrow notochordal canal. From the 

dorso-lateral ridges of the centrum arise neural arches, which are rather thin and pierced by two 

foramens for spinal nerves. Dorsally, these neural arches unite together to form a backwardly 

directed long and neural spine. The anterior walls of the neural arches are produced obliquely 

into a pair of prezygapophyses while their posterior walls form a pair of postzygapophyses. The 

centrum gives out anteroventrolaterally a pair of socket like processes, the basa-pophyses, which 

sub terminally carry the elongated double pleural ribs. Some of the trunk vertebrae of the column 

show slight individual variations from the structure of the typical trunk vertebrae.  

 First Vertebra  

 The Centrum of first vertebra is rather compressed in the long axis. The neural arches are 

vertical in position laterally flattened and unite to produce a long perpendicular neural spine. 

Laterally the neural arches carry a single pair of foramen for spinal nerves. The anterodorsal 

margin of the Centrum is modified into a pair of oval articulatory facets, which are fitted into the 

exoccipital condyles. The vertebra carries a pair of single pleural ribs, which are inserted 

dorsolaterally on the marginal grooves of neural arches. Ventro laterally at the posterior end, the 

Centrum gives off a pair of short processes  

 

 

 

 

 

Second Vertebra 

 The Centrum of this vertebra is also compressed into its long axis. The neural arches are 

well developed, flattened laterally and rise vertically up. The pre- and post zygaphphyes are not 

well developed. Postero-ventro laterally, the Centrum has a pair of processes. There is only one 

pair of foramens in the walls of neural arches for spinal nerves. A pair of single pleural ribs rises 

from the anterior groove of each neural arch.  
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 Third Vertebra 

 The neural arches are distinctly inclined to the posterior side. They are laterally flattened 

and equal in the breadth of the Centrum. Prezygapophyses are well developed. There are two 

pairs of ribs arises from the well-developed socket like processes present on the lateral side of 

the Centrum. Postero-ventro-laterally the Centrum has a pair of prominent processes directed 

posteriorly.  

 The first and second vertebrae thus show major variations from the typical trunk vertebra. 

Other remaining trunk vertebrae have very minor variations in their structures. The postero-

ventro lateral processes of the trunk vertebrae decrease gradually in their size in the succeeding 

vertebrae, being completely absent in the tenth vertebra. From the eleventh vertebrae again these 

processes appear but they are directed ventrally instead of posteriorly.  

Typical Caudal Vertebrae 

 In the caudal vertebrae the neural arches are well developed. Neural spine is also well 

developed and posteriorly directed. Centrum is cylindrically and deeply concave at both the 

ends. A narrow notochordal canal perforates it. The pre and post zygapophyses are well 

developed antero ventro-laterally. There are well developed ventrally directed basapophyses or 

socket like processes while the antero-ventro laterally are the equally developed lateral 

processes. The basapophyses bear a pair of single ribs (fig 4, 5 and 6) and the last five caudal 

vertebrae are modified in structure to support the tail fin. All other remaining caudal vertebrae 

are similar in structure to that of the typical vertebrae 

 

 

 

 

 

 

 These ertebrae resemble the typical caudal vertebrae in the structure of the neural arches, 

neural spine, prezygaphophyes and post zygapophyses except that they do not bear any pleural 

ribs. The antero-ventro-lateral processes grow further backwards and meet each other to form 

backwards and meet each other to form a haemal spine. The postero ventral processes are small 

and posterior directed.  

Last Two Vertebrae  

 The last two vertebrae are the main vertebrae, which form the support for the caudal fin. 

A typical urostyle is absent in the last vertebrae. Neural arches of the last vertebrae form a cup-
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like depression in combination with the prezygapophysis on the dorsal side of the Centrum. The 

last but one vertebrae consists of neural arches and prezygapophyses on the dorsal side of the 

centrum. The neural arches from both the sides grow further in the backward direction to meet 

each other to form epural and parallel to the first hypural. This is the only radial seen on the 

ventral side. The proximal end is free. In the cup like concavity of the last vertebrae lie the 1
st
 

and 2
nd

 dorsal radials. The proximal ends of the radials are free and lie close together. The 5
th

 

and 6
th

 hypural arise from the dorsoposterior part of the last vertebrae, the 4
th

 and 3
rd

 hypural 

arise from the posterior part of the same vertebrae and the 2
nd

 hypural arises from the ventral part 

of the last vertebrae. All the hypurals are laterally flattened and spread out fanwise.  

Pleural Ribs 

 Each of the first two vertebrae carries a pair of single pleural ribs form 3
rd

 to 14
th

 

vertebrae. Each has a pair of double pleural ribs, which form the trunk region. From 15
th

 vertebra 

onwards, each has a pair of single pleural ribs, except the last 5 vertebrae. The attachement of 

these ribs to the vertebrae shows variations in the trunk region. The point of attachement has 

been found to shift from its dorso-lateral position in the 1
st
 vertebra to an almost ventral position 

in the 14
th

 vertebra and onwards.  

Discussion 

 In Channa orientalis there are 42 vertebrae of which 14 belong to the trunk region. Day 

(1914) did not mention the total number of vertebrae. According to him there are 17 trunk 

vertebrae in Ophicephalus striates, first 2 of which have only 1 pair of single ribs. Typical trunk 

vertebrae bears a biconcave Centrum, a pair of prezzygapophyses and a pair of 

posizygapophyses in Pantius Sophore (Bahadur et.al 1977). Similar structure present in Channa 

orentalis. In Channa orientalis the 3
rd

 vertebrae has prominent lateral process and receives double 

pleural rib, but in orientalis the 3
rd

 vertebrae has a prominent lateral process and receives double 

pleural rib, but in Ophicephalus striates the transverse process in 3
rd

 vertebrae are absent (Day, 

1914).  

 The last five vertebrae are modified for the support to the caudal fin. Day (1914) also 

found similar conditions in Ophicephalus striatus. It is not possible to compare the vertebral 

column of the other species of the genus Channa as no work haseen done except that an 

Ophicephalus striatus by Day (1914). The last three caudal vertebrae have become modified to 

support caudal fin in P. Sophore (Bahadur et. al. 1977).  

 A peculiar and rather unusual character is seen in case of the caudal vertebrae. (Figs 4, 5 

and 6). The caudal vertebrae except the last five bear a pair of single pleural ribs. This condition 

may be explained as follows. The swim bladder in this species and even in all species of the 
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genus Channa extends right into the posterior region of the tail below the vertebral column. To 

accommodate the swim bladder in this species of the tail below the vertebral column. To 

accommodate the swim bladder the vertebral column might have undergone this modification. 

This structure is of the last but 4
th

 vertebra just in front of which the swim bladder ends. This 

vertebrae has no pleural rib but instead a haemal spine is present.  

 Urostyle is reported in P. Sophore (Bahadur et al. 1977). No urostyle in any form is seen 

in Channa orientalis as it has been noted by Hussain (1956). In his study of the morphology of 

tail fins he states, ‘in all fishes the tail fin is found one lobed and continuous with the dorsal fin’. 

This condition is not observed in Channa orientalis as there is a distinct gap between dorsal fin 

and caudal fin over the caudal fin peduncle. Regarding the position of the last two hypurals, he 

states, “the posterior dorsal end of the last vertebrae because slightly prolonged upwards and 

backwards forming a cup like cavity in Ophicephalus gachua and Ophicephalus punctuates, the 

proximal tips of the last two hypurals are lodged in it”.  

 The present observation on Channa orientalis reveals that the 1
st
 and 2

nd
 dorsal radials lie 

in the concavity instead of the last two hypurals, the 6
th

 and 5
th

.  

Conclusion  

A peculiar and rather unusual character is seen in case of the caudal vertebrae. The caudal 

vertebrae except the last five bear a pair of single pleural ribs. The swim bladder in this species 

extends right into the posterior region of the tail below the vertebral column. To accommodate 

the swim bladder the vertebral column might have undergone this modification. These last 

vertebrae has no pleural rib but instead a haemal spine is present.  
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Abstract 

 The dense and dark forest of India are best habitat for the reptiles too, these forest offers a 

wide range of home for giant snakes and abundant pray. There are 270 species of snakes in India 

out of which about 60 are highly venomous. The big four dangerous snakes of India includes 

Naja naja, the spectacled cobra Bungarus caeruleus, the common krait. Daboia russelii, Russell's 

viper Echis carinatus, the saw-scaled viper. Venom of snakes is neurotoxic or haemotoxic. 

Venom of snakes contains different peptide chains. PLA2 is one of the important enzyme. Here 

we study it in silico for its antigenic determinants. As our knowledge of the immune responses to 

a protein antigen progressed, it became clear that the whole protein is not necessary for raising 

the immune response, but small segments (NACAASVCDCDRLAAICFAG” 83-102 aa of Naja 

naja) of protein called the antigenic determinants or the epitopes are sufficient for eliciting the 

desired immune response. 

 Keywords: Venom, In Silico prediction, PLA2, Antigenic Determinants, Naja naja 

Introduction 

 Venom is a form of toxin secreted by an animal for the purpose of causing harm to 

another.[1] Venom is injected into victims by means of a bite, sting or other sharp body 

feature[2] which differentiates it from poison (that is absorbed, consumed or inhaled).
 
The 

potency of different venoms varies; lethal venoms are often characterised by the median lethal 

dose (LD50, LD50, or LD-50), expressed in terms of mass fraction (e.g., milligrams of toxin per 

kilogram of body mass), that will kill 50% of the target of a specified type (e.g., laboratory 

mice). 

 Utilization of venom across a large amount species demonstrates an example of 

convergent evolution and a homoplastic trait. It is difficult to conclude exactly how this trait 

came to be so intensely widespread and diversified. The multigene families that encode the 

toxins of venomous animals are actively selected on, creating more diverse toxins with specific 

functions. Venoms adapt to their environment and victims and accordingly evolve to become 
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maximally efficient on a predator’s particular prey (particularly the precise ion channels within 

the prey). Consequently, venoms become specialized to an animal’s standard diet.
[3]

 

 The reptiles most known to use venom are snakes, some species of which inject venom 

into their prey via fangs. Snake venom is produced by glands below the eye Venom, the venom 

secretion of an animal, produced by specialized glands that are often associated with 

spines, teeth, stings, or other piercing devices. Venomous snake bites may cause a different 

symptoms, like respiratory paralysis, pain, swelling, tissue necrosis, low BP, convulsions, 

haemorrhage,  kidney failure, coma and death. 

 The composition of snake venom can vary within a species due to diet variation, which is 

caused by differences in geological location 

1. Naja naja, the cobra   

2. Bungarus caeruleus, the krait. 

3. Daboia russelii, Russell's viper 

4. Echis carinatus, the saw-scaled viper 

 These are the major four venomous snakes  species responsible for causing the most 

human snake bite cases in South Asia (mostly in India). They are known as the big four. Snake 

venom is highly modified saliva containing zootoxins that facilitates the immobilization and 

digestion of prey, and defends against a threat. Snake venoms are mixture  of enzymes and non-

enzymatic proteins used for paralysing and digestion of prey. The most common snake venom 

enzymes include acetylcholinesterases, and Phospholipases A(2) (4). Phospholipase A2 is one of 

the major enzymatic content of snake venom. 

 Phospholipase A2 is a common neurotoxic content  present in snake venom. PLA2 breaks 

biological membranes and can lead to  damage and  lysis of cells. The binding of PLA2 to 

acetylcholine receptors block the binding of acetylcholine, which causes paralysis. Respiratory 

failure often accompanies the paralysis because there is likely a high affinity for PLA2 in phrenic 

nerve-diaphragm endplate receptors.(5). Antigenic epitopes on PLA2 protein (Naja naja,  

Bungarus caeruleus, Daboia russelii, Echis carinatus,) are important  antigenic determinants. 

Materials and Method 

 Database Searching and retrivation   

 Proteomic and Genomic databases are used to store the vast amount of information 

issuing from the different proteomic and  genom projects. There are many databases available, 

but for regular and routine protein sequence analysis, Genbank (6), Uniport (7) databases are 

initially the most important(8). We searched and retrieved genome protein sequence of PLA2 

protein (Naja naja,  Bungarus caeruleus, Daboia russelii, Echis carinatus,) sequences are 
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downloaded directly in FASTA format (9). For ease of use sequences was retrieved from web 

sites are as- www.ncbi.nlm.nih.gov. 

 Prediction of epitopes 

 This method predicts those segments of sequence within a PLA2 protein (Naja naja, 

Bungarus caeruleus, Daboia russelii, Echis carinatus)  sequence that are  antigenic by eliciting an 

antibody response. These antigenic epitopes are determined using method of Kolaskar and 

Tongaonkar (10) Prediction are based on a table that reflects the occurrence of amino acid 

residues in experimentally Known segmental epitopes. Segments are only if they have a 

minimum size of residues (http.//www.mifoundation.org) 

 Method Specification  -  Method- Prediction antigenic peptides. 

 Method    - Antigenic Prediction. 

 Protein Sequence  - PLA2 Protein (Naja naja, Bungarus, Daboia, Echis  

      carinatus). 

 Format    -   Raw  sequence  

 Website   -  http.www.bio.dfci.harvard.edu/tools/antigenic.org/. 

Result  

 FASTA format of PLA2 protein (Naja naja, Bungarus caeruleus,Daboia russelii, Echis 

carinatus) is as follows 

• Nlyqfknmikctvpsrswwdfadygcycgrggsgtpvddldrccqvhdncyneaekisgcwpyfktysyecsqgtlt

ckgdnnacaasvcdcdrlaaicfagapyndnnynidlkarcq 

• Nlqqfknmiqcagtrtwtayinygcycgkggsgtpvdkldrccythdhcynqadsipgcnpniktysytctqpnitctrt

adacakflcdcdrtaaicfasapyninnimisasnscq 

• Sllefgkmileetgklaipsyssygcycgwggkgtpkdatdrccfvhdcc 

• Mktlwivavwliavegnlyqfgrmiwnrtgklpilsygsygcycgwggqgppkdatdrcclvhdccytrvgdcspk

mtlysyrfengdiicdnkdpckravcecdreaaiclgenvntydkkyksyedcteevqec 

Direction for prediction of Antigenic Peptides  

 Antibodies find multiple applications in a variety of areas including biotechnology, 

Pharmaceuticals Molecular Biology for diagnosis and indeed they are one of the most powerful 

tools for life science research. In analysis of PLA2 protein, we found two antigenic determinants 

sites it is highest at start position, the highest peak sequence of antigenic determinants plot 

indicate antigenic site for the host cell attachments. 

Antigenic Specificity 

• The ability of individual antibody combing site to react with only one antigenic 

determinant. 



SHIVAJI INTERDISCIPLINARY RESEARCH JOURNAL 

AUGUST 2022 - ISBN - 978-93-83587-52-0  69 

• The ability of a population of antibody molecules to react only one antigen. 

Naja naja   

Naja sequence is 119 residues long. 

Average antigenic propensity for this protein is 1.0405 

Antigenic plot for sequence Naja (http://imed.med.ucm.es/Tools/antigenic.pl) 

 

There are 5 antigenic determinants in this sequence 

n Start Position Sequence End Position 

1 9 IKCTVPS 15 

2 22 ADYGCYCG 29 

3 36 PVDDLDRCCQVHD 48 

4 56 KISGCWPYFKTYSYECSQGTLTC 78 

5 83 NACAASVCDCDRLAAICFAG 102 

Bungarus caeruleus 

Bungarus sequence is 118 residues long 

Average antigenic propensity for this protein is 1.0386 

Antigenic plot for sequence bungarus (http://imed.med.ucm.es/Tools/antigenic.pl) 

 

There are 4 antigenic determinants in this sequence: 

n Start Position Sequence End Position 

1 19 AYINYGCYCG 28 

2 34 TPVDKLDRCCYTHDHCYNQ 52 
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3 63 IKTYSYTCTQPNI 75 

4 79 RTADACAKFLCDCDRTAAICFASAP 103 
 

Daboia russelii Daboia sequence is 50 residues long 

Average antigenic propensity for this protein is 1.0508 

Antigenic plot for sequence Daboia(http://imed.med.ucm.es/Tools/antigenic.pl) 

 

There are 2 antigenic determinants in this sequence: 

n Start Position Sequence End Position 

1 14 GKLAIPSYSSYGCYCG 29 

2 40 TDRCCFV 46 
 

Echis carinatus, 

Echis carinatus PLA2 sequence is 136 residues long 

Average antigenic propensity for this protein is 1.0438 

Antigenic plot for sequence Echis carinatus PLA2 (http://imed.med.ucm.es/Tools/antigenic.pl) 
 

 

There are 7 antigenic determinants in your sequence: 

n     Start Position Sequence End Position   

1 4 LWIVAVWLIAVEGNLYQ 20   

2 30 GKLPILSYGSYGCYCG 45   

3 56 TDRCCLVHDCCYTRVGD 72   

4 74 SPKMTLYS 81   

5 87 GDIICDN 93   
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6 96 PCKRAVCEC 104   

7 106 REAAICLG 113   

 

Discussion 

 When any foreign material (here raw snake venom) enter in the animal body, it is 

picked up by macrophages and are processed to form antigenic determinants [11,12]. 

Prediction of antigenic epitopes (determinants) of PLA2 

 The FASTA format sequence for Phospholipase A2 of big four venom was pasted in 

the window provided on the antigenic epitope search engine page [10] and was then submitted 

for getting the predicted antigenic determinants. The results are shown in figure 1,2,3,4. 

1. PLA2 Protein of Naja naja shows 5 antigenic determinant sites in the sequence. The 

highest peak is recorded seen between amino acid 83 to 102 and amino acid 36 to 

amino acid 48. The   sequence of amino acid in this region is 

“NACAASVCDCDRLAAICFAG” and PVDDLDRCCQVHD. The average propensity 

for the PLA2 protein is found to be   1.0405. 

2. From PLA2 Protein of Bungarus caeruleus,  we got 4 antigenic determinant sites in the 

sequence. The highest peak is recorded seen between amino acid 79 to 103.  The  

sequence of aa in this region is RTADACAKFLCDCDRTAAICFASAP Average 

antigenic propensity for this protein is 1.0386. 

3. From PLA2 protein of Daboia russellii  we got 2 antigenic determinant sites in the 

sequence. The highest peak is recorded seen between amino acid 40 to amino acid 46. 

The sequence of amino acid in this region is “TDRCCFV”. The average propensity for 

the Phospolipase A2  protein is found to be 1.0508.   

4. PLA2 protein of Echis carinatus shows 7 antigenic determinant sites in the sequence. 

The highest peak is recorded seen between amino acid 56 to 72.  The sequence of 

amino acid in this region is “TDRCCLVHDCCYTRVGD”. The average propensity for 

the PLA2 protein is found to be 1.0438.  

5. All residues having above 1.0 propensity are always potentially antigenic. (http;// ncbi 

.nlm.nih.gov). 

Conclusion 

 PLA2 is the most important content for neurotoxicity. Antigenic epitope of PLA2 

proteins are important determinants of to raise immune response. The knowledge of the immune 

responses to a protein antigen progressed, it became clear that the whole protein is not necessary 
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for raising the immune response, but small segments of Protein called the Antigenic Determines 

or the epitopes are sufficient for eliciting the desired immune response. 
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Abstract 

 Wrightia tinctoria, a medicinally important plant belongs to the family Apocynaceae. 

Traditionally stem bark are used in the treatment of diarrhoea  and dysentery diseases. In the 

present study, the bioactive compounds of Wrightia tinctoria stem bark have been evaluated 

using GC-MS. The chemical compositions of the benzene extract of W. tinctoria were 

investigated using Perkin-Elmer Gas Chromatography - Mass Spectroscopy. GC-MS analysis of 

W. tinctoria  benzene  extract revealed the existence of the GC-MS chromatogram of the ten  

peaks presented. The major chemical constituents are  2-Nonadecanone, Eicosane, 9-

Octyl,Sulfurous acid, 2-Propyl Tetradecyl 1 ester, Trimethyl (4-(1,1,3,3,- Tetramethyl 1 butyl) 

Phenoxy) Silane, Cyclotrisiloxane, Hexamethyl and 1,2-Bis(Trimethylbutyl) Benzene. 

 Keywords : GC-MS analysis, Bioactive compounds, Wrightia tinctoria, Benzene extract. 

Introduction 

 Wrightia tinctoria Roxb. is a small to medium-size deciduous tree belongs to the family 

Apocynaceae which is distributed throughout India up to 1200m. The plant grows up to 18 m tall 

and to 20 cm DBH (Diameter at Breast Height) with green marks on the stem and producing 

milky-white resin. The bark is smooth, somewhat corky and pale greyamenable for carving. 

Traditionally W. tinctoriais commonly called as “Jaundice curative tree” in south India 1. 

Different parts of this plant possesses very high medicinal value and used in Ayurveda, Siddha 

and other traditional systems of medicine for curing various ailments 2. The plant has been 

assigned to have antidiarrhoeal 3, antihaemorrhagic 4, antipyretic 5, anthelmintic and diuretic 

6,7, antinociceptive 8,stomachic 2, analgesic and antidiabetic 9,10, antiviral and cytotoxic 11, 

anti-inflammatory 12, hypolipidemic 13, antioxidant 14 and antiulcer 15 activities. It is also used 

in febrifuge and dog bite 1,3,16, toothache 4,skin diseases 4,17,18,19,20,21, psoriasis 7, seminal 

weakness and flatulence 1,leprosy, burns, enlargement of spleen, boils and piles 21. Moreover, a 

few drops of its sap in milk prevent curdling and enhance its shelf life, without the need to 

refrigerate owing to its preservative nature 10.The reported constituents in bark are alkaloids, 

terpenes, wrightial 22, Tryptanthrin 23, Indole and flavonoids 2.Active compounds present in the 
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W. tinctoria flower extract by GC-MS analysis was reported 24. Past studies revealed that so far 

there is no study pertaining phytochemical constituents of the stem bark of W. tinctoria. 

Therefore the present study was carried out to determine the phytochemical constituents from W. 

tinctoria stem bark by GC-MS using benzene  extract. 

Materials and Methods 

 Plant material 

 Wrightia tinctoria was collected from Uttamsagar forest of Betul  district, Madhya 

Pradesh, India. The plant specimen was identified and confirmed by Flora of Kolhapur District, 

Shivaji University,Kolhapur, Maharashtra, India. 

 Preparation of leaf powder 

 The leaves were collected and washed in running tap water in order to remove the surface 

adhered dust particles. Then they were shade dried and pulverized to powder in a mechanical 

grinder. The powdered obtained were sieved in a cotton muslin cloth (hole size of 0.2mm) to get 

a fine powder. The fine powder of leaf was stored in a plastic container at 4oC until further use. 

 Preparation of leaf extract 

 1gm of the leaf powder of Wrightia tinctoria was weighted, transferred to flask, treated 

with the absolute ethanol until the powder was fully immersed and incubated overnight. The 

extracts were then filtered through Whatmann filter paper No.41 along with 2gm sodium sulfate 

to remove the sediments and traces of water in the filtrate. Before filtering, the filter paper along 

with sodium sulphate was wetted 95% ethanol. The filtrate is then concentrated to 1ml by 

bubbling nitrogen gas in to the solution. The extract contains both polar and non-polar 

components of the material. 

 GC –MS analysis 

 2 ml of the benzene extract of W. tinctoria was employed for GC-MS for analysis of 

different compounds. 

Instruments and chromatographic conditions 

 GC-MS analysis was carried out on a GC clarus 500 Perkin Elmer system comprising a 

AOC-20i auto sampler and gas chromatograph interfaced to a mass spectrometer (GC-MS) 

instrument employing the following conditions: columnElite-1 fused silica capillary column (30 

×0. 25 mm × ID x 1 µm of capillary column, composed of 100% Dimethyl poly siloxane), 

operating in electron impact mode at 70 eV; helium (99.999%) was used as carrier gas at a 

constant flow of 1ml/min and an injection volume of 0.5 EI was employed (split ratio of 10:1) 

inject or temperature 250°C; ion-source temperature280°C. The oven temperature was 

programmed from 110°C (isothermal for 2mi n), with an increase of 10°C/min, to200°C/min, 
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then 5°C /min to 280°C/min, ending with a 9 min isothermal a t 280°C.Mass spectra were taken 

at 70 eV; a scan interval of 0.5 s and fragments from 45 to 450Da. 

 Identification of phytocompounds 

 Identification of phytocompounds and interpretation on mass spectrum GC-MS was 

conducted using the database of National Institute Standard and Technology (NIST) having more 

than 62,000 patterns. The spectrum of the unknown component was compared with the spectrum 

of the known components using computer searches on a NIST Ver.2.1 MS data library. The 

name, molecular weight and structure of the components of the test materials were ascertained. 

Results and Discussion 

 The studies to determine the possible chemical components from the leaf of W. tinctoria 

was carried out by GC-MS. The ethanol extract analysis clearly revealed ten peaks indicating the 

presence of ten phytochemical compounds. The GC-MS chromatogram of the ten peak of the 

compounds detected was shown in Figure-1. 

Fig 1 GC - MS analysis of Wrightia tinctoria 

 

 The ten  phytoconstituents were characterized and identified on comparison of the mass 

 spectra of the constituents with the NIST library. The active principles with their retention time 

(RT), molecular formula, molecular weight (MW), concentration (peak area%) and activity 

reported  are presented in Table-1. 

Table  1: GC-MS analysis of  Wrightia tinctoria 
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Sr. 

No. 

Retention 

Time 

Peak area 

(%) 

Compound analyzed Molecular 

formula 

Molecular 

weight 

Activity 

reported 

1 19.735 3.357 2-Nonadecanone C19H38O 282 Anti-bacterial, 

Anti-tumor, 

cytotoxic 

2 23.862 2.312 Eicosane,9-Octyl C28H58 394 Anti-oxidant, 

Anti-microbial 

3 25.327 3.116 Sulfurous acid,2-Propyl 

Tetradecyl ester 

C17H36O3S 320 Anti-

inflammatory, 

Antioxidant, 

Antimicrobial 

4 26.028 2.662 Eicosane,9-Octyl- C28H58 394 Anti-oxidant, 

Anti-microbial 

5 26.763 2.972 Trimethyl Silane C17H30OSi 278 Anti-oxidant, 

Anti-microbial, 

Anti-diabetic 

6 26.998 2.512 Cyclotrisiloxane, 

Hexamethyl- 

C6H18O3Si3 222 Anti-oxidant, 

Anti-microbial 

7 27.593 3.108 Cyclotrisiloxane, 

Hexamethyl- 

C6H18O3Si3 222 Anti-oxidant, 

Anti-microbial 

8 29.719 2.286 Cyclotrisiloxane, 

Hexamethyl- 

C6H18O3Si3 222 Anti-oxidant, 

Anti-microbial 

9 30.945 7.773 Cyclotrisiloxane, 

Hexamethyl- 

C6H18O3Si3 222 Anti-oxidant, 

Anti-microbial 

10 31.640 34.834 1,2-Bis(Trimethylsilyl) 

Benzene 

C12H22Si2 222 Anti-oxidant, 

Anti-Listeria 

 

 The results showed out of ten compounds one and nine were major and minor 

constituents respectively. The one major compounds include1,2-Bis (Trimethylsilyl) Benzene  

(34.834%) and other minor compounds include  2-Nonadecanone (3.357%) , Eicosane,9-Octyl 

(4.934%), Sulfurous acid,2-Propyl Tetradecyl ester (3.116%),  Trimethyl Silane (2.972%), 

Cyclotrisiloxane, Hexamethyl ( 15.679%). 

 GC-MS study of the benzene stem bark extract of W. tinctoria revealed the presence of 

ten peaks 24. The major chemical constituents include1,2-Bis (Trimethylsilyl) Benzene  

(34.834%) and other minor compounds include  2-Nonadecanone (3.357%) , Eicosane,9-Octyl 

(4.934%), Sulfurous acid,2-Propyl Tetradecyl ester (3.116%),  Trimethyl Silane (2.972%), 

Cyclotrisiloxane, Hexamethyl ( 15.679%). The stem bark extract also shows presence of many 

dimethyl siloxane  and ethyl esters such as acetate, alkane, ethyl acetate, phenol and ketone at 

retention time of  30.945, 19.735,23.862, 25.327, 26.763 and 31.640  respectively and activity 
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reported such as anti-bacterial, anti-tumor, cytotoxic, anti-oxidant, anti-microbial, anti-

inflammatory, anti-diabetic and anti-listeria. 

 GC-MS analysis stem bark shows ten peaks. The presence of several constituents in the 

benzene stem bark  extract of W. tinctoria  justifies the use of the stem bark for various ailments 

by veterinary  practitioners. 

Conclusion 

 It was concluded that benzene extract of stem bark of Wrightia tinctoria possess various 

potent bioactive compounds and is recommended as a plant of phytopharmaceutical importance. 

Further studies are needed to explore the potential compounds responsible for the biological 

activity from W. tinctoria for application in drug delivery, nutritional or pharmaceutical and 

veterinary fields. 
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Abstract  

 Research in the area of speech recognition is reached to a critical level to be used for real 

communication tool. The research in speech recognition in Indian languages is carried out in 

different institutes and research labs. The research is mostly concentrated on the development of 

applications in Tamil, Telgu and Hindi. Hindi is the most precisely used and official language of 

India. 

 A review of the research papers of the speech recognition was found that the research 

was done on Emotion Recognition System from artificial Marathi Speech using MFCC & LDA 

techniques, Marathi speech, Swahili Text, English speech, etc.  

 The present project is about the design and development of Emotional Speech Database 

in Hindi. The project contributes the database for the future research work for Emotional speech 

database. The database was created with the help of 50 speakers in which 25 speakers were male 

and 25 speakers were female. These speakers produced emotional Hindi utterances.  

 The speech samples were taken on 3 types of emotion i.e. Happy, Sad and Angry. The 

words that was taken for these 3 emotions was taken by seeing movies and daily soaps. 

 Keywords : Emotion, Recognition, Happy, Sad and Angry. 

 

 

1. Introduction 

 1.1 Speech  
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 Speech is a medium of communication of Humans with each other. It is vocalized form 

or one can say verbal form of human communication. Speech is based upon a syntactic 

combination of Lexical and names that are drawn from very large vocabularies. A set of vowel 

and consonant forms a speech sound for each of the spoken word. In short, we can say that 

speech is produced when air is forced from the lungs through the vocal cords and along the vocal 

tract. 

 Motivation for enabling a computer system to understand a speech and talk like humans 

has been done from long time. And keeping this mind the researchers are trying to develop a 

system which can analyze, classify and recognize signals. One of the major influencing factors 

for the low recognition accuracy is the ‘emotion’ which have been found while developing the 

system.  

 1.2 Speech Signal 

 The signals are usually processed in a digital representation, so speech processing can be 

recorded as a special case of digital signal processing, applied to speech signal. 

 1.3 Introduction to Emotion 

 It is the non-verbal aspect of speech which is the effect of moods & stress. A person’s 

state of mind and instinctive responses  

 1.4 Emotional Speech 

 So emotional speech is the combination i.e., the verbal conversation i.e., affected by the 

non-verbal aspect of speech or it can also be described as vocal expression. 

 Emotional prosody is characterized as an individual’s tone of voice in speech that is 

conveyed through changes in pitch, loudness, timbre, speech rate & pauses which is different 

from linguistics and interacts with verbal content. 

 1.5 Research in speech Recognition 

 Researchers all around the world are now trying for detection of emotions in Speech. 

Many researchers are exploring the depth in the area of emotion detection from speech in Human 

Computer Interaction (HCI). The emotional speech differs from the normal speech by pitch, 

loudness, timbre, speech rate and pauses. 

 The major challenge for the researchers who are working in the area of emotion 

recognition and studying the effect of emotions on speech recognition or speech synthesis system 

is the designing and development of the emotional speech database. 

 The emotional speech database can be helpful in many ways such as: - 

1. In the development of robust automatic speech recognition (ASR) and for robotics. 
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2. To overcome the challenge of development of various robust applications whether it is 

speech recognition system or speech synthesis. 

3. Development of new interfaces using speech. 

 The research work has not yet reached to the level where it can be used as 

communication tool in Indian languages. In developed countries a lot of work has been done in 

other languages. The same research work has been done in English and Marathi languages; 

hence the focus of this work is on Hindi language. 

 The present work describes the design and development of emotional Hindi speech 

database. After studying many emotional speech databases in different languages, the database of 

the current project was developed. 

 1.6 Speech Analysis 

 Analysis of speech sounds taking into consideration their method of production is the 

level of processing between the digitized acoustic waveform and the acoustic feature vectors. 

 1.7 Speech Enhancement 

 It aims to enhance the quality of speech by using different algorithms.  

 1.8 Motivation 

 Speech emotion recognition’s research work has been carried out in many languages that 

has been described in the point of Research in all other language. 

 Hindi being the official language of India and most preciously used for any conversation 

was selected out for the emotion speech recognition. 

2. Hindi Language 

 Hindi is most precisely known as Modern Standard Hindi. A standard and Sanskrit 

oriented language of Hindustani.[1] Hindi is considered to be Native language of most people 

living in Delhi, Uttar Pradesh, Uttarakhand and Chhattisgarh, Himachal Pradesh, Chandigarh, 

Bihar, Jharkhand, Madhya Pradesh, Haryana & Rajasthan 

3. Text and Speech Corpus Development 

 In the present study, a Text Corpus is developed. The Text Corpus consisted of 30 

emotional words. 3 emotions of Hindi Language were taken into consideration that are Happy, 

Sad and Angry. These 30 words were 10 from each described Emotion.  

 The speech data was then collected from different speakers using the developed Text 

Corpus. 
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The Method applied for the Present study is shown in Figure 1. 

 

Fig.1: Method applied for the present study 

Step 1 

 Text corpus was developed by watching different Hindi Movies and Daily Soaps. The 

selected words were checked for the typographic error. The words were distributed in 3 different 

categories of emotion i.e., Happy, Sad and Angry. 

 Step 2 

 50 speakers were selected of different age. Some speakers were students and some 

belonging to different professions. 25 speakers were female and 25 speakers were male. 2 

speakers were taken whose mother tongue was Hindi i.e., 1 male speaker and 1 female speaker. 

 Step 3 

 The speech samples were recorded from total 50 speakers in normal environment. 

 Step 4 

 The speech samples having noise were enhanced using spectral subtraction. 

 Step 5 

 Features were extracted using Mel Frequency Cepstral Coefficient (MFCC). 

 Step 6 

The analysis of the extracted features was carried out. 

 The Text Corpus should be correct in terms of typography and grammar. 

 The Text Corpus for the present study was generated by watching different Hindi Movies 

and Daily Soaps. These words were generated depending whether it was Happy, Sad or Angry. 

Total 30 words were finalized from which 10 words was from Happy emotion, 10 from Sad and 

10 from Angry. Total 30 words were finalized from which 10 words was from Happy emotion, 

10 words from Sad and 10 words from Angry emotion. 
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 One word was selected same for 2 different categories i.e., for Happy and Sad so as to 

show difference in the emotions with same word. As Hindi is a language in which same words 

are used for different emotions which differ in pitch and toning. 

4. Ldc Standard 

 There is various recording standard that are being followed worldwide. The researchers 

all over world follow the standards set by the linguistic data consortium. 

 Linguistic Data Consortium (LDC) is hosted by the University of Pennsylvania, USA. It 

is an open consortium of universities, companies and government research laboratories that 

creates, collects and distributes speech and text databases, lexicons, and other resources for 

research and development purpose. This initiative, known as ‘LDC’ was established in 1992 with 

an initial US government grant to provide a new mechanism for research in linguistic 

technologies. It now includes more than 100 companies, universities, and government agencies 

as its active users and members.  

5. Sampling Frequency 

 The sampling frequency needs to be 16,000 Hz (As per standard the sampling frequency 

should be multiple of 8 kHz) and it should 16 bits. 

6. File Format 

 The file format used for saving the recorded speech file is .wav format. The sound should 

be recorded in mono not in stereo. 

7. Procedure of Speech Data Collection 

 7.1 Selection of Speakers 

 50 speakers in all were selected from which 25 speakers were male and 25 speakers were 

female. The selected speakers were in age groups ranging from 18-25, 26-32, 33-40 and 41-55. 

Maximum speakers were taken whose native language was not Hindi. Only 2 speakers were 

taken whose native language was Hindi. Literacy was also taken as a criterion for variation. But 

the main criteria that was found was native language after the selection of speaker. 

 7.2 Recording Procedure 

 For recording the speech samples PRAAT software was used with Sennheiser PC8 USB 

headset. This headset has Mac & PC USB Sound Card with noise cancellation feature. 

8. Steps for Recording the Speech Samples Are 

 Step 1  

 Speakers who were selected were asked regarding any problem with reading or speaking 

the Hindi words. 
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 Step 2 

 Speakers were given basic information about the headset used and when to speak the 

word. 

 Step 3 

 The sampling frequency was set to 16 kHz with 16 bits in Mono sound type. 

 Step 4 

 The speaker was asked to read each word and the recorded sample was saved as .wav file. 

 Step 5 

 Step 4 was repeated for all 150 utterances that were recorded from the speaker.  

 All the steps were repeated for all the 50 speakers. 

8. Data Collection Statistics 

 Emotions selected for the present project were 3 i.e., Happy, Sad and Angry. 10 words 

each for these 3 emotions were finalized. Means in to total 30 words were shortlisted. The speech 

samples were taken from 50 speakers. Of which 25 speakers were male and 25 speakers were 

female. These speakers were also selected according to the age group as mentioned in section 

4.8.1. Each speaker was told to utter 1 word 5 times. So, from each speaker we got 150 speech 

samples. In total 7500 utterances were collected of 30 words and 50 speakers. 

9. Conclusion 

 The main purpose of this project was to make an emotional speech database A database 

of 7500 utterances from 50 speakers from which 25 male speakers and 25 female speakers was 

developed. 

10. Limitations 

1. The speech database developed is of limited vocabulary. 

2. The variations captured are less. 

3. The difference in the time required for uttering the word hampers the recognition which 

is not handled efficiently. 

11. Future Scope 

 To the collected speech database different speech signal enhancement technique and 

feature extraction technique can be applied. A robust automatic speech recognition system using 

the developed speech database. 

12. Applications 

 The developed speech database can be useful in many applications like Criminal 

Investigation, forensic, lie detection, Medical Applications, Analyze the mood of the patient, 

Mental changes of human. 
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Abstract 

The present research essay has highlighted the challenges faced by the insurance industry 

in India due to rapid innovation in the field of information technology. The use and application 

of information technology in various types of insurance company operations has become 

imperative now that it has a direct impact on the productivity of resources. It has a sweet effect 

on reducing cases of various activities. With the advent of private insurance players, competition 

has become more intense and the insurance sector has a significant role to play. Although the use 

of information technology is not new to the insurance sector, we can find a sharp division in the 

use of information technology in various departments of insurance companies, including the 

major players for the last 50 years. The most visible of these departments are Accounting, Policy 

Issue and Servicing, Claims Processing, Sales Management. Innovations in information 

technology can be used effectively for the following areas. This paper has tried to shed light on 

information technology in the insurance sector in India. This research essay shed light on the use 

of information technology in the insurance industry. 

Keywords: Insurance Industry, Productivity, Claim processing, Sales Management. 

Introduction  

There is an evolutionary change in the technology that has revolutionized the entire 

insurance sector. Insurance industry is a data-rich industry, and thus, thee is a need to use the 

data for trend analysis and personalization. With increased competition among insurers, service 

has become a key issue. Moreover, customers are getting increasingly sophisticated and tech-

savvy. People today don’t want to accept the current value propositions, they want personalized 

interactions and they look for more and more features and add ones and better service. The 

insurance companies today must meet the need of the hour for more and more personalized 

approach for handling the customer. Today managing the customer intelligently is very critical 

for the insurer especially in the very competitive environment. Companies need to apply 
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different set of rules and treatment strategies to different customer segments. Personalization 

helps organizations to reach their customers with more impact and to generate new revenue 

through cross selling and up selling activities. To ensure that the customers are receiving 

personalized information, many organizations are incorporating knowledge database-repositories 

of content that typically include a search engine and let the customers locate the all document 

and information related to their queries of request for services. 

Technologies and Insurance in India 

Businesses are using information technology to improve quality, to lower costs and to 

design new products and services. It is a powerful tool for competitive advantage in increasingly 

competitive, global markets. The insurance business is being changed by information technology 

too. Exactly where the change is leading is unforeseeable, but change is inevitable, and 

intelligent participants in the insurance business will want to take advantage of it. Insurance has 

been no stranger to technological change. Over the years, the business has lowered expenses by 

embracing new technologies in communications and automation. Insurance has brought to the 

public the economic benefits of declining loss costs as other technologies brought better health, 

longer lives, fewer fires and safer factories and highways. In recent years, information 

technology has lowered the capital costs of insurance through the unbundling of insurance 

products and through the risk management movement. Over and over again, consumers 

benefited. Competitors who rode the changes gained over those who resisted or ignored them. 

Regulation will play an important role in determining how quickly and under whose auspices the 

latest round of advances in information technology gets to the public through the marketplace. 

For the main way technology gets to market is by giving one competitor a significant edge over 

another. With technology moving so quickly forward, the competitive advantages and the shifts 

in the competitive pecking order will naturally tend to come quickly too. But even where their 

long-term effect on the public is beneficial, rapid competitive shifts are difficult, disruptive and 

upsetting to those in any business that is subjected to them. That is where regulation comes in. 

Regulation can affect the pace or rate of change, not its direction but the time it takes to 

get there. Where regulation finds itself already athwart the path that change is taking, regulation 

is in a natural position to slow change down. And it may be disposed to do so. That is not 

necessarily bad where the regulated field is alone, left to its own devices and in control of its 

destiny. But in financial services, insurance is not alone. In the real world of applying public 

policy to insurance, the state insurance commissioners are not alone. State regulation of 
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insurance, like all regulation, has not always dealt easily with rapid change that was upsetting to 

the regulated business. Regulation has a tendency to guard its jurisdiction over the regulated 

activity and to side with constituents who feel threatened by change. Sometimes regulation has 

resisted innovations made possible by information technology. But where a technological 

advance lowered costs or otherwise served both sellers and buyers, it was not held back for long. 

The forces of regulation and information technology are about to collide in the distribution of 

insurance. 

 Information technology is making it possible to distribute financial services at low cost 

and in convenient and attractive forms. Those possibilities will not naturally respect the borders 

among nations, let alone states. They will not naturally submit to our inherited distinctions 

among the various financial services. It is in the nature of advances in information technology to 

leap over borders of geography and boundaries of profession. It is in the nature of regulation to 

respect and enforce those borders and boundaries and to try to make them permanent. So the 

changes based on recent advances in information technology will inevitably run up against 

regulation of many kinds. The most exposed aspect of insurance regulation – the one likely first 

to be seen as standing in the way of the competitive use of the technological gains – is the 

licensing of insurance agents. 

Benefits of Information Technology  

Information Technology provides multiple benefits to the insurer and the existing 

and prospective insured: 

• Information collected is better and cheaper 

• Provides new ways of doing business in competitive market 

• Flexible pricing and customized services 

• Global accessibility i.e. lapse of physical boundaries 

• Increased sales without additional sales force 

• Immediate premium collection and funds transfer 

• Reduced cost per transaction 

• Real time knowledge base building 

Conclusion 

The technology in insurance has grown through their performance, restructuring policy 

and their efficiency in providing the large amount of insurance services with the help of 
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technology as their technology as their tool. Insurance companies that are enabling to react to 

their customer’s demands will lose market share to their competitors that can. The question now 

facing insurance companies is no longer if they should take advantage of the internet, but now 

should they do it. The insurance services without technology will be like tea without sugar. The 

IT revolution has set the stage for unprecedented increase in financial activity across the globe. 

The progress of technology and the development of worldwide networks have significantly 

reduced the cost of global funds transfer. It is information technology which enables banks in 

meeting such high expectations of the customers who are more demanding and are also more 

techno-savvy compared to their counterparts of the yester years. They demand instant, anytime 

and anywhere banking facilities.  
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Abstract 

Commercial banks as their name suggest are profit seeking institutions .they do banking 

business to earn profit .They give short term loans and advances. They occupy a dominate place 

in the money market. The commercial banks in India are governed by the Indian Banking 

Regulation Act,1949. Under this law commercial banks are not supposed to do any other 

business , except banking. 

Commercial banks play a very important role in our economy; in fact, it is difficult to 

imagine how our economic system could function efficiently without many of their services. 

They are the heart of our financial structure, since they have the ability, in corporation with the 

Reserve Bank Of India, to add to the money supply of the nation and thus create additional 

purchasing power.  

Commercial bank are all-purpose banks that perform a wider range of functions such as 

accepting demand deposits, issuing cheques against saving and fixed deposits, making short term 

business and consumer loans, providing brokerage services, buying and selling foreign exchange 

and so on. Primarily, commercial banks can be classified into (a) Public sector banks (b) Private 

sector banks (c) Foreign Banks and (d) Regional rural banks. 

Keywords - Commercial bank, Public Sector Bank, Private sector Bank. 

Introduction 

Commercial bank is a financial institution which performs the function of accepting 

deposit from the A general public and giving loans for investment with the aim of earning profit. 

They are also known as joint stock companies dealing in money and credit. in fact, commercial 

banks as their name suggest are profit seeking institutions .they do banking business to earn 

profit .They give short term loans and advances. They occupy a dominate place in the money 

market. The commercial banks in India are governed by the Indian Banking Regulation Act, 

1949.Under this law commercial banks are not supposed to do any other business ,except 

banking. 



SHIVAJI INTERDISCIPLINARY RESEARCH JOURNAL 

AUGUST 2022 - ISBN - 978-93-83587-52-0  91 

According to section (b) of the Indian Banking Regulation Act, 1949  “ A Bank is one 

which transacts the business of banking which means the accepting for the purpose lending or 

investment ,of deposits of money from the public, repayable on demand or otherwise and 

withdrew able by cheque , draft, order or otherwise.” 

According to Crowther,” The Bankers business is to take the debt of other people to offer 

his own in exchange and thereby create money.” 

According to R.S. Sayers “A Bank is an institutions whose whole debts 

are accepted in settlement of other people’s debt.” 

Types of Commercial Bank  

1. Public Sector Bank  

2. Private sector Bank 

3. Foreign Bank 

4. Regional Rural Bank 

Commercial Banks are classified in above four catenaries 

1. Public Sector Bank 

These are banks owned by the government .It refers to a type of commercial banks that 

are nationalized by the government of a country. In the public sector banks, the major stake is 

held by the government .In India Public sector banks operate under the guidelines of Reserve 

Bank of India. 

 Some of the Indian Public sector banks are , Andhra Bank , Allahabad Bank , Bank of 

Maharashtra , Bank of India , Bank of Baroda , Central Bank  , Dena Bank , Indian Bank, IDBI 

Bank, UCO Bank , Union Bank of India etc. 

 2. Private Sector Banks 

These Banks are owned by private entities .It refers to a kind  of commercial banks in 

which major part of share capital is held by private business and Individual . These banks are 

registered as companies with limited liability. 

Some of the Private sector banks are, Axis Bank ,HDFC Banks  ICICI Banks, Kotat 

Mahindra Bank, Indus land  Bank etc. 

3. Foreign Banks 

These are Banks That have headquarters in a foreign country but operate some branches 

in India. Some of the Foreign banks are , Citibank ,HSBC  , Standard Chartered Bank, American 

Express Bank etc. 
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4. Regional Rural Banks (RRB)  

These Banks are jointly owned by the central Government, state Government and 

sponsoring commercial bank .RR Bank established under the provision of the ordinance 

promulgated on the 26
th

 September 1975 and RRB Act,1976 with an objective to ensure 

sufficient institutional credit for agriculture and other rural sectors . NABARD holds the apex 

position in the agriculture and rural development. 

Function of Commercial Bank  

Commercial bank is the most important deposit mobilization and disbursers of finance. 

Indian commercial banks are the oldest, biggest and fastest growing financial institutions . The 

activities of commercial banks are almost redefined after economic liberalization in 1991. The 

activities of commercial banks now are not confined into accepting deposits and granting loans. 

The Main Function of the Commercial Banks can be Classified under Two Types 

1. Primary Functions 

2. Secondary Functions 

1. Primary Functions 

Commercial Banks performs varies primary functions some of them are given below “- 

1. Accepting Deposits: A popular and primary function of the commercial banks is to 

accept deposit from the people. An individual or a group of individual or organizations can open 

account with the bank where they can keep their money deposited from time to time. Deposits 

can be of several types:- a) Demand deposits b) Current deposits c) Saving deposit  d)Term 

deposits . e) Fixed deposit f) Recurring deposit. 

2. Advancing Loans : The commercial banks provide loans to individual and  

organizations for varies purposes. The loans are advanced from the deposits that the bank 

receives from the public .The bank charges interest on the loans based on the amount and the 

term for which the loan is taken. 

Loans can be granted in various ways: - a) Overdraft facilities b) cash credit c) 

Discounting bills of exchange. 

3. Credit Creations : The central bank in an economy has the sole authority to issue 

currency .Thus money supply as under the control of the central bank. The cash deposit it 

receives is advanced as loans, which are used by the borrowers for further financial transaction 

.Thus the deposit is circulated in the economy in the form of credit and gets multiplied. 
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2.  Secondary Functions 

The commercial banks often act as agents of different individual and organizations to 

performs some financial operations on their behalf. These functions include agency & utility 

functions:- a) collection b) purchase & sale of securities c) payment d) provision of safe deposit 

vaults e) Investment  advisory f) source of data on trade and industry g) Acts as a trustee. h) 

Transfer of government benefits i) Transaction of foreign exchange.etc.  

Role of Commercial Bank in India  

Besides performing the usual commercial banking functions banks in developing 

countries play an effective role in their economic development. The majority of people in such 

countries are poor, unemployed and engaged in traditional agriculture. There is acute shortage of 

capital .people lack imitative and enterprise. Means of transport are undeveloped. Industry is 

depressed. The commercial banks help in overcoming these obstacles and promoting economic 

development. The role of a commercial bank ion; a developing country is discussed as under:- 

1. Mobilizing Saving for Capital Formation 

The commercial banks help in mobilizing saving through network of Brach banking 

people in developing countries have low income but the banks induce them to save by 

introducing variety of deposit schemes to suit the needs of individual depositors . They also 

mobilize idle saving of the few rich. By mobilizing saving, the banks channelize them into 

productive investmen . Thus they help in the capital formation of a developing country. 

2. Financing Trade 

The commercial banks finance the industrial sector in a number of ways. They provide 

short-term, medium short term and long term loans to industry. In India the commercial banks 

undertake short term and medium term financing of small scale industries and also provide hire 

purchase finance. 

3. Financing Trade 

The commercial banks help in financing both internal and external trade . The banks 

provide loans to retailers and wholesalers to stock goods in which they deal .they also help in the 

movement of goods from one place to another place to another by providing all types  of 

facilities such as discounting and accepting bills of exchange , providing overdraft facilities , 

issuing drafts etc. 
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4. Financing Agriculture 

 The commercial banks help the large agriculture sector in developing countries in a 

number of ways. They provide loans to traders in agriculture commodities. They open a network 

of branches in rural areas to provide agriculture credit. They provide finance directly to 

agriculture credit. They provide financial assistance for animal husbandry ,Dairy farming , Sheep 

Breeding , Poultry farming the small and marginal farmers and landless agriculture workers 

artisans and petty shopkeepers in rural banks in India. 

5.  Financing Consumer Activitie 

 People in underdeveloped countries beings poor and having low income do not possess 

sufficient financial resources to buy durable consumer goods .The commercial banks advance 

loans to consumers for the purchase of such items as  houses, scooters, fans, refrigerators etc.    

6. Financing Employment Generating Activities 

The commercial banks Finance employment generating activities in developing studying 

in engineering, medical and other vocational institutes of higher learning . They advance loans to 

young entrepreneurs, medical and engineering graduate and other technically trained persons in 

establishing their own business. Such loans facilities are being provided by a number of 

commercial banks in India. 

7. Finance to Government 

Government is acting as the promoters of industries in under developed countries for 

which finance is needed for it . Banks provide long term credit to Government by investing their 

funds in Government securities and short term finance by purchasing Treasury Bills. 

8. Help in Monetary Policy 

The commercial banks help the economic development of a country by faithfully 

following the monetary policy of the central bank .In fact; the central bank depends upon the 

commercial banks for the success of its policy of monetary management in keeping with 

requirement of a developing economy. 

 Thus the commercial banks contribute much to the growth of a developing economy by 

granting loans to agriculture, trade and industry by helping in physical and human capital 

formations. 

Conclusion 

As to the role of commercial banking in the economic development of a country, 

economic discourse is rather reticent. The question may be asked as to whether the banking 
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system has at all any important part in the economic growth .practically, no conspicuous effort 

has yet been made in the hitherto published works to assess the role of commercial banking in 

Indians developmental planning. The most impelling reasons therefore for undertaking this study 

is to bring out a critical analysis regarding the contribution of the commercial banks to the 

economic growth of India.  

It is  therefore ,evident that the potentialities for increasing deposits in growth oriented 

economy especially  in rural sector are great  and that bank deposits could be increased if more 

untapped centers are brought within the orbit of banking operations We, can therefore emphasis 

that commercial banking must move away from behind the counter to the field . Banks should 

concentric of their servicing aspects and take them to a higher stage of perfection.   
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Abstract 

Bapsi Sidhwa’s works have aroused a variety of reactions. Her interests are vast and she 

cannot be easily categorized just as a comic writer or a Parsi novelist. In her novels viz. The 

Crow Eaters, (1978), The Pakistani Bride (1983), Ice-Candy-Man (1988) her historical 

consciousness is dominant. Her aim of dealing with history is twofold. One is to narrate the 

history of the Indian subcontinent and to bring out the atrocities committed during partition and 

creation of Pakistan. Secondly, she wants to preserve and bring it to the knowledge of the people 

around the world the history of her community. History is an important aspect of postcolonial 

Indian writings. Bapsi Sidhwa narrates the history of the nation and her community from 

feminist angle.  

Key words: Historical Consciousness, Postcolonial, Feminist etc. 

Introduction 

There are many female writers who producing literature from Indian subcontinent. Bapsi 

Sidhwa’s writings are unique in many ways. She is aware about her community’s decreasing 

population. As a postcolonial writer she wants to preserve history of her own community. The 

culture and ethos of Parsi community is not known to many in the world.  Literature is a 

powerful medium which preserves culture, tradition, ethos, aspirations of communities all over 

the world. Bapsi Sidhwa through her flawless writing skill made the history of her community 

open to all. As she is the product of Indian subcontinent, her writings reflect the history of India 

and Pakistan. She brings out the horrors of partition from Parsi point of view. My endeavour  in 

this paper is to bring to light the history of the nation and Parsi community portrayed in the  early 

three novels of Bapsi Sidhwa viz. The Crow Eaters, (1978), The Pakistani Bride (1983), ‘Ice-

Candy-Man’ (1988) 
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Discussion 

A detailed study of the earlier novels of Bapsi Sidhwa reveals that she is aware about the 

ethnicity of her community. In this respect the novel The Crow Eaters becomes a document on 

ethnicity of Parsis. In this novel Sidhwa discusses elaborately the migration and settlement of 

Parsis in India, the religious rituals, the problems of Parsis as a minority group. Her third novel 

Ice-Candy-Man is a kind of sequel to The Crow Eaters.  

 The Parsi people are said to be the descendant of the Aryan tribes which migrated from 

the Pamirs of Central Turkistan to West Asia, particularly Iran. The word ‘Parsi’ is an ethinic 

term, which means a native of Fars, the ancient Persian province, now in Southern Iran. The 

religion they follow is known as Zoroastrianism which was founded around 2000 B. C. Their 

religion is based on the teachings of Zoroaster. Their religious texts are collectively known as the 

Avesta. Their religion is quintessentially preserved in five gathas or divine songs, which are 

basically the dialogues of Zarathushtra, the Prophet, with God and reveal the essentially ethical 

nature of his gospel. The Parsis were forced to leave their homeland about 1,200 years ago to 

save their religion from being Islamized by the invading Arabs. Hunted out of their homeland in 

eighth century A. D. the Parsis first arrived at the port of Diu. After their stay here for about 19 

years, they set sail towards the South and landed at the port of Sanjan, in Gujarat around 785 A. 

D. which was then ruled by king Jadhao Rana, a liberal monarch. Col. Bharucha, one of the Parsi 

character in Ice-Candy-Man reminds the gathering of Parsis at Lahore, that when their 

forefathers were denied entry into the land of India, they had suggested by the symbolic gesture 

of stirring a teaspoon of sugar into milk, that they would harmoniously mingle with the people of 

India and sweeten their lives with their decency and industry. (Sing, Arun, 14-41)   

Ironically these very conditions which encouraged resilience and adaptability in the Parsi 

community, also generated a sense of alienation and ambivalence in the Parsi youth in the 

beginning of the twentieth century. The Parsis had prudently decided to follow the rules and 

customs of the ruling classes of the country in order to avoid the possibility of any controversy. 

They were the first people to encourage English language and English ways under the British Raj 

and became the most westernized Indian community. They were baffled and flabbergasted when 

the Raj started to disintegrate. In India and Pakistan they had to cope with the hegemonic forces 

of the dominant community and feared that as a community they may lose significance after 

independence. Such fears, coupled with the difficult choice between retaining loyalty to the 

British and pragmatic demands of aligning with the freedom movement, created a feeling of deep 
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rooted insecurity among them. As Parsis are loyal to the rulers, they decide to stay where they 

are and they will be loyal to the government. As Freddy suggests his sons and daughters: 

“We will stay where we are… let Hindus, Muslims, Sikhs,  

or whoever, rule. What does it matter ? (TCE, 283) 

The same thing echoes in Col. Bharucha’s suggestion in Ice-Candy-Man:  

“We are to run with the hounds and hunt with the hare.” (ICM, 37) 

Parsis take safe side and decide not to struggle for power. They don’t take any ones side, 

it may be Hindus, Muslims or Sikhs. They remain neutral.  

Bapsi Sidhwa is essentially a feminist novelist. “Feminism is concerned with the 

marginalization of all women: that is, with their being relegated to a secondary position.” 

(Guerin, Wilfred L, at el, 196) Sidhwa examines in her earlier three novels the experiences of 

women in the Indian sub-continent. In the novel The Crow Eaters the female characters are just 

puppets in the hands of the dominating males. ‘Putli’, an Urdu word, meaning ‘puppet’ is a 

female character in The Crow Eaters. The patriarchal set up of Parsi culture is so strong that Putli 

considers, walking one step ahead of her husband is just like “marching naked in public.” (TCE, 

188) 
 
In The Pakistani Bride female exploitation becomes central. The novel describes the lives 

of tribals in Kohistan. The tribals consider women as commodities. Women are beaten and 

treated as slaves. The punishment of running away from the house of husband is death. The story 

of exploitation of females continues in the novel Ice-Candy-Man. In this retelling of the partition 

story, the role of women emerges first as victims, then as saviours. “Historical reports show that 

during the rage of partition violence, women were paraded naked, their children were thrown 

into the air and caught on swords, and their bodies were mutilated.” (Ross, Robert L, 12)
 
At the 

same time, women like those portrayed in Ice-Candy-Man performed heroic deeds and brought 

some order to the chaos. Thus the novel Ice-Candy-Man becomes a feminist text.  

Bapsi Sidhwa’s novles deal with both the pre and postcolonial period of the Indian 

subcontinent. Her novels not only bring to life the horrors of partition but also vividly portray the 

complexities of life in the subcontinent. What makes her work interesting from the postcolonial 

point of view is the way in which she rewrites the history of the subcontinent. The most 

remarkable quality of her work is her dual perspective, which is based on both the Pakistani and 

the Parsi point of view. She speaks for both - the Pakistanis and the marginalized Parsi 

community. While narrating the history of the nation, she narrates the history of her community 

in her novels viz. The Crow Eaters and Ice-Candy-Man.  
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Sidhwa, in her novels, as mentioned earlier, rewrites history from the Pakistani point of 

view also. “To counter the British and Indian versions of the partition, Sidhwa in the Ice-Candy-

Man not only tries to resurrect the image of Jinnah but also demystifies the image of Gandhi and 

Nehru.”(Sapra, Rahul, 12) Jinnah in the novel is highlighted as an ambassador of Hindu - 

Muslim unity: “Today forty years later, in films of Gandhi’s and Mountbatten’s times, in books 

by British and Indian scholars, Jinnah who for a decade was known as an ambassador of Hindu - 

Muslim unity, is caricatured and portrayed as monster.”(ICM, 160)
 
The sublime image of Gandhi 

constructed by British and Indian historians is totally undercut when he is seen through the eyes 

of the seven-year-old narrator, Lenny:  

“He (Gandhi) is small , dark, shrivelled, old. 

He looks just like Hari, our gardner, except he has a disgruntled, disgusted and irritable 

look; and no one’d dare to pull off his dhothi! He wears only the loincloth and his black and thin 

torso is naked.”(ICM, 86)  

Unlike most of the Indian historians who credit Gandhi for single-handedly ousting the 

British from India, in Ice-Candy-Man Sidhwa reduces him to the role of an eccentric dietician, 

who advises every woman to ‘flush’ their systems with enemas. Similarly Nehru is a shrewd 

politician who in spite of all the efforts of Jinnah “will walk off with the lion’s share.” (ICM, 

131)  Nehru, according to the Ice-candy-man is “a sly one … He’s got Mountbatten eating out of 

his one hand and the English’s wife out of his other what not… He’s the one to watch!” (ibid) 
  

Even though Sidhwa tries to depict the atrocities committed by Hindus, Muslims, and 

Sikhs without partiality, being a Pakistani writer she makes it obvious that her sympathies are 

with the Muslim victims. The attacks on Muslim villages in Punjab described vividly, in The 

Pakistani Bride and Ice-Candy-Man.  

Conclusion 

Literature is a powerful tool in the hands of creative writers to modulate and change the 

societal framework, and Sidhwa through her extremely absorbing and interesting work seeks to 

contribute to the process of change that has already started all over the world, involving a 

reconsideration of women’s rights and status, and a radical restructuring of social thought. She is 

aware of being a Parsi. She has immortalized the Parsi culture, temperament and psyche by 

creating fictional stories based on Parsi lives. 



SHIVAJI INTERDISCIPLINARY RESEARCH JOURNAL 

AUGUST 2022 - ISBN - 978-93-83587-52-0  100 

At the time she is influenced by the political change occurred in the Indian subcontinent 

in the modern times. She tried successfully to record the history of her nation from a female and 

Parsi point of view.  
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Abstract 

A field appraisal on plant diversity of Shri Shivaji Science And Arts College, Chikhli was 

conducted during 1
st
 July to 15

th
 August 2021 study was performed in all parts of the study area 

on the basis of field survey of plants it is resulted that 99 species under 42 families showed their 

presence in the campus which were collected, identified and listed. Out of 99species 45 are trees 

13 are shrubs and 42 are herbs plant community is a dynamic biological system consisting of 

different plant species. Vegetation at a particular site is the result of interaction of various 

climatic and bio edaphic factors. The composition of annual herbaceous flora may vary in 

different seasons. Therefore these species can be utilized keeping in view the idea of sustainable 

development and utilization (Surender Kumar; 2016). 

The name of the plants with family and local name were enumerated. The major resource of 

traditional medicines is from the nature. The total plant species recorded, indicated the 

heterogeneous floristic composition in the college campus. So, these plant species superficially 

depict the composition of flora of Shri Shivaji Science and Arts College, Chikhli  

 Keyword - field survey, Diversity college campus. 

Introduction 

Plant community is a dynamic biological system consisting of different plant species. 

Vegetation at a site is the result of interaction of various climatic and bio edaphic factors. 

Knowledge of species composition is essential for many Ecological studies Natural communities 
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are mixture of species which are unequally successful Distribution of plants depends on their 

genetic makeup, various environmental factors like temperature, walks and others edaphic 

factors (Curtis, J.T., Cottom, G. 1956,philips 1959, misra 1968)                                           Plant 

diversity is a is the most important feature, which plays a vital role in complexity. The present 

work has been carried out in college campus to explore the diversity plants and for sustainable 

utilization of available plant resources. The findings will rave the key towards sustainable 

development in the era of indiscriminate collection of plants. Total area of the campus is 18 

acres. In the main entrance there was anoldest tree of Polyalthialongifolia gives additional 

prettiness to the campus. All buildings are surrounded by different types of trees and ornamental 

plants. 

Material and Method 

The survey was conducted to collect information about the plant SPP like their 

identification and documentation in the form of Botanical name and family the field survey was 

carried all during 1
st
 July to 15 August 2021. The identification was also done based on literature 

study (Benthom, G., Hooker, J.D. 1876).the whole campus visited many times for the collection 

of plants information. 

Results and Discussion  

Sr. 

No. 

BOTANICAL NAME FAMILY HABIT COMMON 

NAME 

1. Abutilon indicumLinn. Acanthaceae Herb Pethari 

2. Accacianilotica Linn. Fabaceae Tree Babhul 

3. AccacialeucophloeaLinn. Fabaceae Tree Hivar 

4. AchyranthusasperaLinn. Amaranthaceae Herb Aparmaga 

5. AdhatodavasicaLinn. Acanthaceae Shrub Adulsa 

6. Aegle marmelos Linn. Rutaceae Tree Bael 

7. Ageratum conyzoides Linn. Asteraceae Herb Ghaneraosaadi 

8. Ailantus excelsRoxb. Simaroubaceae Tree Marukh 

9. Aloe barbadensisLinn. Liliaceae Herb Vilayatikorphad 

10. Aloe vera Liliaceae Herb Korphad 

11. Amarantuscaudtus Linn. Amaranthaceae Herb Fox tail 

12. Annona squamosal Linn. Annonaceae Tree Sitafal 

13. Argemonemaxicana Linn. Papaveraceae Herb Pivla-dhotra 

14. Araucaria heterophylla Araucariaceae Tree Christmas Tree 

15. AzadirachtaindicaA. Juss. Meliaceae Tree Neem 

16. Bambusa vulgaris Poaceae Tree Bamboo 

17. Barleriaprionitis Linn. Acanthaceae Herb Pivalikoranti 

18. Bauhinia racemosaLinn. Fabaceae Tree Aapta 

19. Bauhinia variegate Linn. Fabaceae Tree Kanchan 
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20. Bignonia capreolataLinn. Bignoniaceae Shrub Crossvine 

21. Boerhaaviadiffusa Linn. Nyctaginaceae Herb Punarnava 

22. Bougainvillaeaspectabilis. Nyctaginaceae Tree Kagdiful 

23. Butea monosperma(Lamk.) Taub. Fabaceae Tree Palas 

24. Caesalpiniaferrea Fabaceae Trees Leopard Tree 

25. Caesalpiniapulcherrima Fabaceae Tree Shankasur 

26. Callistemon citrinusStapf. Myrtaceae Tree Bottle brush 

27. CalotropisproceraAit. Asclepidaceae Shrub Rui 

28. Canna indicaLinn. Zinziberaceae Herb Kardali 

29. Caryotaurens Arecaceae Tree Fishtail palm 

30. Cassia fistula Linn. Fabaceae Tree Bahava 

31. Cassia toraLinn. Fabaceae Herb Tankala 

32. Ceibapentandra Malvaceae Tree Kapok 

33. Chenopodium album Linn. Chenopodiaceae Herb Chakvat 

34. Clitoriaternatea Fabaceae Herb Gokuna 

35. Coleus forskohliiAuct. Lamiaceae Herb Karmelo 

36. Croton bonplandianumBaill. Euphorbiaceae Herb Kala Bhangra 

37. CynodondactylonLinn. Poaceae Herb Haryali 

38. CyperusrotundusLinn. Cyperaceae Herb Laval 

39. Citrus lemon Rutaceae Tree Limbu, Lemon 

40. Dalbergiasissoo(Roxb.) DC. Fabaceae Tree Shisham 

41. Datura innoxiaLinn. Solanaceae Herb Dhotra 

42. Delonixregia Fabaceae Tree Gulmohar 

43. Dicanthiumannulatum Poaceae Herb Marvel Grass 

44. Durantaerecta Verbenaceae Shrub Nilkanta 

45. Eclipta alba (Linn.) Asteraceae Herb Bhringaraj 

46. Emblica officinalis Gaertn. Euphorbiaceae Tree Avla 

47. Erythrina variegate Fabaceae Tree Pangara 

48. Eucalyptus citriodoraHook. Myrtaceae Tree Nilgiri 

49. Euphorbia hirtaLinn. Euphorbiaceae Herb Dudhi 

50. FicusbenghalensisLinn. Moraceae Tree Vad 

51. FicusbenjaminaLinn. Moraceae Tree Naandaruk 

52. FicuscaricaLinn. Moraceae Tree Anjeer 

53. FicusreligiosaLinn. Moraceae Tree Pimpal 

54. HeteropogoncontortusLinn Poaceae Herb Black Speargrass 

55. Hibiscus rosa -sinensisLinn. Malvaceae Shrub Jasvand 

56. Ixora coccinea Linn. Rubiaceae Shrub Rugmini 

57. Kigeliapinnata(Jack.) DC. Bignoniaceae Tree BalamKhira 

58. Lantana camara Verbenaceae Shrub Ghaneri 

59. LathyrusodoratusLinn. Fabaceae Herb Sweet Pea 

60. LaunaeaasplenifoliaHook. F. Asteraceae Herb Pathari 

61. MalvastrumcoromandelianumLinn. Malvaceae Herb Chandiri 

62. MangiferaindicaLinn. Anacardiaceae Tree Amba 

63. Melia azedarach Linn. Meliaceae Tree Bakan-nimb 

64. Mimusopselengi Sapotaceae Tree Bakul 

65. Musa ensetesuperber Musaceae Tree Keli 
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66. Nelumbonucifera Nymphaeaceae Shrub Lotus 

67. NeriumindicumMill. Apocynaceae Shrub Kanher 

68. Nyctanthes arbor-tristisLinn. Oleaceae Tree Parijatak 

69. Ocimum sanctum Lamiaceae Herb Tulsi 

70. OreodoxaregiaKunth Syn. 

Roystonearegia 

Arecaceae Tree Royal Palm 

71. Oxalis corniculataLinn. Oxalidaceae Herb Amrul 

72. PartheniumhysterophorusLinn. Asteraceae Herb Gajargavat 

73. Phoenix sylvestrisLinn. Arecaceae Tree Kharik 

74. PhyllanthusniruriHook. f. Euphorbiaceae Herb Bhuiavali 

75. Plumeriapudica Apocynaceae Tree White frangipani 

76. PolyalthialongifoliaSonn. Annonaceae Tree Ashok 

77. Prosopis cineraria Linn. Fabaceae Tree Shemi 

78. PsidiumguajavaLinn. Myrtaceae Tree Jamba, Peru 

79. Prunusamygdalus, Sny.  Prunusdulcis Rosaceae Tree Badam 

80. Ranunculus sceleratusLinn. Ranunculaceae Herb Kulagi 

81. Rosa indicaLinn. Rosaceae Shrub Gulab 

82. ScirpuslitoralisSchrad Syn. Cyperaceae Herb Bulrush 

83. SetariaglaucaLinn. Poaceae Herb Bhadli 

84. SidaacutaLinn. Malvaceae Herb Chikana 

85. SisymbriumirioLinn. Brassicaceae Herb London Rocket 

86. Solanum nigrum Linn. Solanaceae Herb Laghukavali 

87. Solanum XanthocarpumLinn. Solanaceae Herb Kateringani 

88. Syzginumcumini Myrtaceae Tree Jabhul 

89. TageteserectaLinn. Asteraceae Herb Jhenduphool 

90. Tectonagrandis Lamiaceae Tree Sagwan 

91. Thespesiapopulnea Malvaceae Tree Bhend 

92. ThujaorientalisLinn. Cupressaceae Tree Morpankhi 

93. TribulusterrestrisLinn. Zygophyllaceae Herb Saranta 

94. TridaxprocumbensLinn. Asteraceae Herb Kambarmodi 

95. VincaroseaLinn. Apocynaceae Herb Sadaphuli 

96. Vitex negundo Lamiaceae Shrub Nirgudi 

97. WithaniasomniferaLinn. Solanaceae Herb Ashwagandha 

98. Xanthium strumariumLinn. Asteraceae Herb Ghagara 

99. ZizyphusjujubaMill. Rhamnaceae Tree Bor 

On the basis of survey of plants, it is resulted that 99 species under 42 families showed 

their presence in the campus which were collected, indentified and listed out of 99 species 45 are 

trees 13 are shrubs and 42 are herbs. The name of the plants with family andcommon name are 

enumerated in table 1.1.The dominance of plants from Fabaceae family indicated the tough 

environmental conditions and the ability of these plants to develop nitrogen fixation capacity to 

make legumes in their roots (Manhas et al., 2010).These results were positively correlated with 

(Parani K.; 2006). 
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Introduction 

Fiber attenuation is one of the most important limitations in optical fiber communication 

links. It limits the maximum distance that information can be sent without use of repeaters. 

Although fiber losses do not distort optical pulses, they can reduce the amplitude of a pulse to the 

extent that the initial information cannot be recovered in presence of noise. The basic attenuation 

mechanisms in optical fibers are absorption, scattering and bending losses. In addition to these 

losses, there is the splice loss that occurs when two fibers are linked. Splice loss occurs due to 

fiber misalignments, differences in the numerical apertures, etc. Three mechanisms contribute to 

absorption
2
 viz absorption by atomic defects in the glass composition, extrinsic absorption by 

impurity atoms in the glass material and intrinsic absorption by the basic constituents of fiber 

materials. Every material has defects in its atomic structure. These defects cause absorption of 

the optical radiation incident on it. In optical fibers, the losses caused by these defects are in 

general negligible compared with other sources of absorption. They are only important when the 

fiber is exposed to intense nuclear radiation levels
12

. The extrinsic absorption by impurity atoms 

occurs when these atoms causing energy transitions or charge transitions between their ions 

absorb light. They are present in the range of 0.6-1.6 µm and are generated by metal impurities 

and water vapors
3
. The dominant absorption factor in fibers prepared by the direct-melt method 

is the presence of impurities in the fiber material. Impurity absorption results predominantly 

from transition metal ions, such as iron, chromium, cobalt, and copper and from OH (water) 

ions
10

. The intrinsic absorption is related to the electronic resonance (in the ultraviolet region) 

and the vibrational resonance (in the infrared region) of silica glass. The electronic resonance’s 

occur when a photon interact with an electron in the valence band and excites it to a higher 

energy level; whereas the vibrational resonance are associated to the chemical bonds of the silica 

glass
2
.  Light is scattered when it encounters variations of the material caused by density 

fluctuations, defects, etc. When scattering occurs, part of the light leaves the fiber and is 
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absorbed by the jacket. The scattering losses due to density fluctuations, known as Rayleigh 

scattering losses, are proportional to λ
-4

. These scattering losses are more important at shorter 

wavelengths. The Rayleigh scattering and, ultraviolet and infrared absorption losses are intrinsic 

to the fiber materials. The combination of these losses has a global minimum in the region 

around 1.55 µm and that is why most long distance systems are operated at this wavelength
6
.  

Simulation Material Losses 

Fiber Propagation Loss Definition 

The total fiber loss can be divided into material losses and fiber induced losses. Material 

losses include Rayleigh scattering, ultraviolet (UV), infrared (IR) absorption, and hydroxyl (OH) 

absorption losses. Material losses are the limiting losses in fibers. Fiber loss is defined as the 

ratio of the optical output power Pout from a fiber of length L to the optical input power Pin. The 

symbol α is commonly used to express loss in decibels per kilometer
4
: 

………… (3.8) 

1. Rayleigh Scattering Model 

Because of the granular appearance of atoms or molecules of the glass fiber, light 

transmitted through the fiber suffers scattering loss. This is known as Rayleigh scattering loss. 

Rayleigh Scattering in glass is the same phenomenon that scatters light from the sun in the 

atmosphere, there by giving rise to a blue sky. Rayleigh scattering losses in a fiber are typically 

determined through experimental measurement. The loss is expressed in decibels per kilometer 

by
3
: 

αs = A/λ
4                                                             

…………(3.9) 

For a single-component glass such as SiO2,  

A = 8π3n0
8
p

2
βkT/3 

The Rayleigh scattering loss is given by
3
 

αs =  8π3n0
8
p

2
βkT/3 λ

4                          
……………(3.10) 

Where, n0 is the refractive index, p is the photoelastic coefficient, β is the thermal 

compressibility, k is the Boltzmann coefficient, and T is the absolute temperature of the sample 

and A is termed as Scattering amplitude.  
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2. Ultraviolet Absorption Model 

Ultraviolet or UV absorption results from electronic absorption bands in the ultraviolet 

region. The electronic absorption bands are associated with the band gaps of amorphous glass 

materials. Absorption occurs when a photon interacts with an electron in the valence band and 

excites it to a higher energy level. The UV absorption at any wavelength can be expressed as a 

function of the mole fraction ‘x’ of GeO2
3
: 

………… (3.11) 

Where, 

x is the mole fraction of the impurity (GeO2) and λ is wavelength UV loss is small 

compared to scattering loss in the near infrared region. 

3. OH-radical absorption model 

The dominant absorption factor in fibers prepared by the direct-melt method is the 

presence of impurities in the fiber material. Impurity absorption results predominantly from 

transition metal ions, such as iron, chromium, cobalt, and copper and from OH (water) ions. The 

OH radical of H2O molecule vibrates at a fundamental frequency corresponding to IR light 

wavelength of λ =2.8µm. Since the OH radical is slightly a harmonic, “overtones” can occur. 

These cause OH absorption lines to occur at λ=1.39, 0.95, and 0.725µm, the second, third, and 

fourth harmonics of fundamental frequencies, respectively. Broad peaks can appear
11

. 

OH absorption can be characterized by fitting the absorption lines by Lorentzian or 

Gaussian method
10, 11

. 

Lorentzian Fit Method 

………… (3.12) 

Gaussian Fit Method 

…………. (3.13) 

In the above two equations, A i is amplitude, λi is absorption peak position, and σ i is the 

width of the i-th absorption line. Using up to seven absorption lines fits the OH absorption 
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spectrum here. In contemporary state-of-the-art fibers the hydroxyl-group absorption is greatly 

reduced, and only the peak at λ=1.38-1.39 µm still retains some practical importance. 

4. Infrared Absorption Model 

Infrared or IR absorption is associated with the characteristic vibration frequency of the 

particular chemical bond between the atoms of which the fiber is composed. An interaction 

between the vibrating bond and the electromagnetic field of the optical signal results in a transfer 

of energy from the field to bond, thereby causing absorption. This absorption is quite strong 

because of the many bonds present in the fiber. An empirical expression for the infrared 

absorption in dB/Km is
3 
 

αIR = A exp (-B/λ) 

Where A is Amplitude of the exponential fit curve, B is exponential 1/ wavelength decay 

coefficient. For GeO2 – SiO2 glass (A = 7.81x10
11

 and  B = 48.48) is, 

………… (3.14) 

4.2.3:  Analysis of Material Losses 

 

Figure3.9: A typical variation of total attenuation with wavelength in silica based optical 

fibers. The figure also shows the attenuation curves due to Rayleigh scattering, Infra-Red 

absorption and Ultra Violet absorption in SiO2 (From T.Miya et al
6
) 
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The fiber samples used for analysis are the silicon fibers with composition of doped 

silica. The preform consists of GeO2 doped silica core and either Sio2 or Fluorine doped silica 

cladding. The pure silica material is known as host material and by adding the doping material 

when the refractive index of material get increased is known as ‘dopant+’ and when it decreased 

is known as ‘dopant-‘ The properties of the material used are defined by the Sellmeier theory and 

Sellmeier formula
9
. 

Sellmeier Formula 

The Sellmeier formula is as
72

: 
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                 ……… (3.15) 

Where, n is the wavelength-dependent or non-linear refractive index, A1, A2, and A3 are 

the Sellmeier amplitudes, and λ1, λ2, and λ3 are the Sellmeier resonance wavelengths. The 

elements of “Parameters of Material” are described below. The Sellmeier coefficients and non-

linear refractive index of different materials are given by S. Kobayashi et al
13

 as shown in the 

Table 4.4 

Table 3.4: Sellmeier coefficients and non-linear RI 

Coefficients Pure Silica Germania-doped 

Silica 

Fluorine-doped 

Silica 

A1 0.6961663 0.7028554 0.693200 

A2 0.4079426 0.4146307 0.397200 

A3 0.8974760 0.8974541 0.860080 

λ1 0.0684043 µm 0.0727723 µm 0.672398 µm 

λ2 0.1162414 µm 0.1143085 µm 0.117140 µm 

λ3 9.8961612 µm 9.8961609 µm 9.776098 µm 

NRI 4e-016 cm
2
/w 5e-016 cm

2
/w 2e-016 cm

2
/w 

 

A typical variation of total attenuation with wavelength in silica-based optical fiber is as 

shown in figure 3.9 and it shows that the loss curve has minima at around λ = 1.310 µm and λ = 

1.55 µm. These low loss regions generally referred to as the second and third low loss windows 

(Sec 1.1.11). The ultraviolet absorption loss
5
 is obtained for GeO2-doped silica glass data and it 

is very small as far as window II and III. The infrared absorption curve is obtained from loss 

characteristics of GeO2-doped silica core fiber at higher wavelengths and it shows the steep rise 

on the long wavelength side of λ = 1.55 µm. The Rayleigh scattering loss
 
component is 



SHIVAJI INTERDISCIPLINARY RESEARCH JOURNAL 

AUGUST 2022 - ISBN - 978-93-83587-52-0  111 

determined by the slope of curve proportional to λ
-4

. The addition of all these losses produces the 

total Attenuation or Material loss
7
.  

 

Figure 3.10: Material Loss Vs Wavelength for GeO2 doped silica core (3.1%) and Fluorine 

doped silica cladding (1.0%) with pure silica as host material 

Table 3.5: Experimental Material losses of fiber at different windows 

Material Loss 

dB/Km 

λ = 0.80 µm λ = 1.310 µm λ = 1.55 µm 

RS 2.1973 0.3074 0.1551 

UV 0.1984 0.0173 0.0096 

OH 0.0002 0.0082 0.0015 

IR 0.7361e-14 0.8524e-4 0.023022 

Total 2.3959 0.3293 0.1892 

 

The fiber used for analysis is having host material of pure silicon and 3.1% GeO2 doped 

silica core and 1.0% fluorine doped silica cladding
8
. Thus GeO2 is used as Dopant+ whereas 

fluorine used as Dopant-. The analysis of this fiber for absorption and scattering losses is as 

shown in figure 3.10 and Table 3.5. 

Table 3.6: Experimental Material losses of all fibers 

Total Loss 

  Fiber 1 Fiber 2 Fiber 3 Fiber 4 Fiber 5 

1.2 4.6006054861E-01 4.6006054861E-01 4.6006054861E-01 4.6006054861E-01 4.6006054861E-01 

1.24 3.9879681699E-01 3.9879681699E-01 3.9879681699E-01 3.9879681699E-01 3.9879681699E-01 

1.28 3.4940747705E-01 3.4940747705E-01 3.4940747705E-01 3.4940747705E-01 3.4940747705E-01 

1.33 3.1766861000E-01 3.1766861000E-01 3.1766861000E-01 3.1766861000E-01 3.1766861000E-01 

1.37 4.5986504062E-01 4.5986504062E-01 4.5986504062E-01 4.5986504062E-01 4.5986504062E-01 

1.42 2.5401194714E-01 2.5401194714E-01 2.5401194714E-01 2.5401194714E-01 2.5401194714E-01 
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1.46 2.1517153176E-01 2.1517153176E-01 2.1517153176E-01 2.1517153176E-01 2.1517153176E-01 

1.51 1.9556237041E-01 1.9556237041E-01 1.9556237041E-01 1.9556237041E-01 1.9556237041E-01 

1.55 1.8936549018E-01 1.8936549018E-01 1.8936549018E-01 1.8936549018E-01 1.8936549018E-01 

1.6 2.0465054144E-01 2.0465054144E-01 2.0465054144E-01 2.0465054144E-01 2.0465054144E-01 

 

 

Figure 3.11: Material Loss Vs Wavelength of All fibers 

The infrared absorption curve is obtained from loss characteristics of GeO2-doped silica 

core fiber at higher wavelengths and it shows the steep rise on the long wavelength side of λ = 

1.55 µm. Thus infrared absorption is not a major problem at lower wavelengths but dominated at 

higher operating wavelengths and can be minimized by controlling the concentration of GeO2-

doped silica core. The analysis shows that the total loss of the germania-doped silica-core fibers 

can be separated into the inherent ultraviolet absorption loss, the scattering loss and the inherent 

infrared absorption loss. It is also seen that the ultraviolet absorption loss and the scattering loss 

are dominated at the short wavelengths below 1.2 µm and the infrared absorption loss is 

dominated at longer wavelengths above 1.5 µm. To summarize the above results, dopants have a 

great effect on the transmission loss of high-silica glass optical fibers at long wavelengths. When 

an optimum dopant is selected for making a doped-silica optical fibers and OH content is greatly 

reduced, a phenomenally broad window where the loss is below 1 dB/Km can be achieved. 

Conclusion 

In conclusion, an ultimate lower loss SMF has been fabricated by reducing the excess 

loss due to imperfections of attenuation as much as possible. The loss mechanism in the optical 

fiber discussed has been also analyzed. Transmission losses have been reduced almost down to 

the intrinsic material loss and the minimum loss is 0.20 dB/Km at 1.55 µm. The atunation 

characteristics also analyzed at long wavelength the attenuation is minimized, thus it is 
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confirmed that the single mode fibers are most applicable for long distance and large capacity 

transmission. 
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19. Hee§eelÙe efJeÛeejOeeje Je meeceeefpekeâ megOeejCee 

 
Øee.[e@. efJe<Cet je. He[Jeeue 

Fefleneme efJeYeeie ØecegKe, ßeer efMeJeepeer efJe%eeve Je keâuee ceneefJeÅeeueÙe, efÛeKeueer, efpe. yegue[eCee. 

 

Tkxkpk e/;e;qxhu dky[kaM gk va/kdkjkps ;qx Eg.kwu vksG[kyk tkrks- dkj.k dh] ;k dky[kaMkr 

/keZlRrsps opZLo lkekftd {ks=koj izLFkkfir >kys gksrs- /keZLkRrsP;k izHkkokeqGs lektkr eksB;k izek.kkoj 

vfu”B :<h o ijaijk fuekZ.k >kY;k gksR;k- ;ke/;s fo’ks”kr% lektkrhy L=h;k] ekxkl o mis{khr oxZ 

eksB;k izek.kkr fiGY;k xsyk- R;kaps eksB;k izek.kkr ekufld] ‘kkfjjhd] vkfFkZd o lkekftd ‘kks”k.k 

>kys- gs loZ cny.;klkBh laosn’khy fopkj eukP;k dkgh lektlq/kkjdkauh lkekftd lq/kkj.kkoknh 

pGoGhpk izkjaHk dsyk-  

 HkkjrkP;k n`”Vhus fopkj djrk 19 O;k ‘krdk vxksnj o uarj jktkjke eksgujkW;] e- T;ksrhck 

Qqys] bZ’ojpan fo|klkxj] MkW- ckcklkgsc vkacsMdj] Lokeh foosdkuan ;kaP;k lkj[;k vusd lekt 

lq/kkjdkaps dk;Z Hkkjrkrhy lkekftd] ifjorZukP;kn`”Vhus eqyxkeh o fn’kkn’kZd Bjys- ojhy loZ 

lektlq/kkjdkauh lkekftd :<h] ijaijkaP;k fojks/kkr vkokt mBowu izR;{k d̀rhyk izkjaHk dsyk- ifj.kkeh 

lkekftd xqykexhjhr f[krir iMysyk mis{khr ekuo leqg] L=h oxZ tkx`r Ogk;yk izkjaHk >kyk- ;k 

lkekftd pGoGhauk fczfV’k ljdkjkP;k vk/kqfud f’k{k.k o fopkjkaps cG feGkys- fczfV’kkaeqGsp vkiY;k 

e/khy vfu”V :<h o ijaijkaph tk.kho laosn’khy Hkkjrh; ekuoh leqgkyk >kyh vls ;k fBdk.kh 

Li”Vi.ks ekaMrkauk ladksp gks.kkj ukgh- ;k lkekftd pGoGhaeqGsp 20 O;k ‘krdkr ;k lkekftd 

ifjorZukph QGs ekuo tkrhyk feGk;yk ykxyh- Hkkjrh; Lokra«;kuarj fuekZ.k >kysY;k Hkkjrh; 

lafo/kkukrgh lerk] Lokra«;] U;k;] ca/kqrk o fo’ks”kkf/kdkj ;k Lo:ikr R;kps izfrfcac meVysys fnlrs- 

g;k e/kwup lakiznkf;d ln~Hkkouk] lfg”.kqrk o ekuorkoknh eqY; fodflr >kys- gk loZ lkekftd 

lq/kkj.kk pGoGhapkp ifj.kke vkgs-  

mnns'k 

 izLrqr ‘kks/k fuca/kke/;s rRdkyhu lektlq/kkjdkauh ik’pkR; fopkj o foKkukps fu”i{kikrhi.ks 

fujh{k.k dj.;kps dk;Z dsys- lkekftd lq/kkj.kk pGoGhr ekxhy R;kaph Hkwfedk dk; gksrh ? loZp 

lkekftd pGoGhapk mnns’k dk; gksrk ? lekt lq/kkjdkauk visf{kr vlysys lkekftd ifjorZu >kys 

dk? v’kk loZp iz’ukaph mRrjs ‘kks/k.;kpk izeq[k mnns’k vkgs-  

x̀fgrds 

1- ik’pkR;kaP;k izHkkokeqGsp Hkkjrkr lkekftd lq/kkj.kk pGoGhauk izkajHk >kyk-  

2- lkekftd lq/kkj.kk pGoGhaeqGsp lektkrhy vfu”B&:<h ijaijk dk;n;kus can >kY;k-  
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3- loZp lkekftd lq/kkj.kk pGoGhapk mnns’k lekt lq/kkj.kk dj.;kpk gksrk-  

4- lkekftd lq/kkj.kk pGoGhaeqGsp L=h oxZ] vLì’; lekt o misf{kr oxkZuk U;k; feGkyk-  

Lkkekftd lq/kkj.kk pGoGhaph ik’oZHkweh 

18 O;k ‘krdkr ik’pkR; jk”Vªkr lq: >kysY;k oSpkfjd tkx̀rheqGs ;qjksfi;u lektkyk rdZokn] 

la’kks/ku] foKku o oSKkfud n`”Vhdksu izkIr >kyk- ;k ufou fopkjkus ;qjksie/khy jktdh;] y”djh] 

vkfFkZd] /kkfeZd o lkekftd ;k loZp {ks=kauk izHkkfor dsys- ;k myV fLFkrh Hkkjrkph gksrh- Hkkjrh; 

lekt tkrhfgu] fuekZY;or o lqLr >kysyk gksrk- v’kk fLFkrhr Hkkjrkyk v’kk ,dk vkdze.kkyk rksaM 

|kos ykxys tks dsoG ‘osro.khZ;p uOgrk rj lkekftd o lkaLd̀frd n`”Vhus Lor%yk Js”B ekuhr gksrk- 

;keqGsp Hkkjrkr ,dosG v’kh fuekZ.k >kyh dh] Hkkjr g;k ik’pkR; fopkjkauk ‘kj.k tk.kkj vls okVw 

ykxys- Hkkjrh; laLd`rh tkxfrd Li/ksZr ekxs iMY;kps n`’; fuekZ.k >kys- ik’pkR; fopkj o f’k{k.kkus 

izHkkfor >kysY;k caxkyh r:.kkauh fganw /keZ o laLd`rh cn~y frjLdkj n’kZowu fganwaP;k /kkfeZd lkekftd 

izFkkapk R;kxp dsyk ulwu efnjkiku lkscr xksekl Hk{k.k d:u fganwaph eus nq[kfoY;k Ik;Zar R;kauh ety 

ekjyh- ijarq v’kkgh ifjfLFkrhr jktk jk;eksgu jkW; ;klkj[;k ik’pkR; leFkZd o cq/nhoknh eaMGhauk 

Hkkjrh; lekt vkf.k /kekZa’kh vkiys ukrsxksrs dk;e Bsowu gksrs- g;kp uof’kf{kr eaMGhaph Hkwfedk v’kh 

gksrh dh] fganw /kekZr vkf.k lektkr lq/kkj.kk Ogkoh vkf.k ik’pkR; ikSokZR; pkaxy;k xks”Vh fLodkjY;k 

tkO;k- Eg.kwu R;kauh HkkjrkP;k izkphu iajijkaiklwu izsj.kk ?ksÅu vk/kqfud jk”VªoknkP;k lanHkkZr R;kps uos 

Li”Vhdj.k dj.;kpk R;kapk iz;Ru gksrk- ;kp cq/nhoknh eaMGhauh ns’kkpk HkwrdkG riklwu vlk fu”d”kZ 

dk<yk dh] fganw /keZ & lektkr vusd izFkk] ijaijk o J/nk vfu”B vkgsr vkf.k R;kapk dkGkuqlkj 

iqu:Tthou ?kMOkwu vk.k.;klkBh R;k egRokP;k vkgsr- ojhy loZ fopkjkapk ,df=r ifj.kke Eg.kts] 

Hkkjrh; lektkr /kkfeZd o lkekftd lq/kkj.kk pGoGh lq: >kY;k vkf.k g;keqGs Hkkjrh; lektkpk 

psgjk&eksgjk cnyfor vlrkukp ns’kkP;k vk/kqfudhdj.kkr egRokps ;ksxnku fnys- fczfV’k lRRksus 

HkkjrkP;k loZp {ks=kauk izHkkfor dsys- fo’ks”kr% lkekftd o /kkfeZd lq/kkj.kk dj.;kph vko’;drk 

Hkkjrh; cq/nhoknh eaMGhyk okVw ykxyh] vkf.k R;keqGs rRdkyhu Hkkjrkr lkekftd pGoGhapk vkjaHk 

>kyk- ;kp lkekftd pGoGhapk vk<kok  [kkyhy izek.ks-  

jktkjk; eksgu jkW; 

fczfV’k jkT;O;oLFkspk izkjaHk caxkyiklwu >kY;keqGs ik’pkR; vk/kqfud laLd̀rh’kh rsFkhy yksdkapk 

laidZ vkyk vkf.k R;keqGs vk/kqfud mnkjerokn o lkekftd fopkjkph isj.kh dj.;kl vkjaHk lq/nk 

caxkye/kqup >kY;kps fnlwu ;srs- ;ke/;s izkeq[;kus jktkjke eksgu jkW; ;kaps ;ksxnku egRokps gksrs- R;kauh 

rRdkyhu Hkkjrh; lektkrhy vfu”B :<h] ijaijk dj.;kdjhrk fo’ks”krk lkekftd lq/kkj.kk dj.;kdjhrk 

^czkEgks lektkaph* LFkkiuk dsyh- ;k laLFkspk mn~ns’kp O;Drh Lokra«;kaP;k ewY;kapk izlkj dj.ks] lektke/;s 

L=h&iq:”k lekurk fuekZ.k dj.ks] izR;sd O;Drhyk R;kP;k xq.koRrsuqlkj lkekftd ntkZ feGkyk ikfgts o 

tkrh laLFkseqGs O;Drh Lokra«; o lkekftd ,sD;kyk ck/kk ;sr vlY;keqGs rh eksMwu dk<.;kdfjrk czkEgks 
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lektkus fo’ks”k iz;Ru dsY;kps fnlwu ;srs- Eg.kwup jktkjke eksgu jkW; ;kauh L=h;kaps :<hxzLr dYiukaeqGs 

gks.kkjs ‘kks”k.k Fkkacfo.;klkBh tutkx`rh ?kMowu vk.kyh-  

iq:”kiz/kku laLd`rhe/;s L=hyk nq̧ ;e LFkku ns.;kr vkys vkgs- ;kps Toyar mnkgj.k Eg.kts irh 

fu/kukuarj L=hyk thoar jkg.;kpk gDd ukdkj.;kr vkyk- ;kykp lrhizFkk vls Eg.krkr- irhP;k 

fu/kukuarj /kx/kxR;k Tokykr irh Mksds vkiY;k ekaMhoj ?ksÅu ‘kkari.ks e`R;qyk lkeksjs tkoks Eg.kts lrh 

tk.ks gks;- v’kk izdkjP;k izFksyk can dj.;kpk iz;Ru vdcjus ;kiwohZ dsyk gksrk- ijarq R;kaP;k iz;Rukauk 

Qkjls ;’k izkIr >kY;kps fnlr ukgh- fczfV’k dky[kaMkr gh vekuq”k izFkk can dj.;kdjhrk jkW; ;kauh 

vFkd iz;Ru dsys- ;klkBh R;kauh dydRrk ;kfBdk.kh Lora= lferh LFkkiu d:u lrh tk.;kl izo`Rr 

dsys tkrs dh] dk; ;koj y{k Bso.;kps dke R;kauh dsys- yksdkae/;s tkx`rh ?kMowu vk.k.;k djhrk jkW; 

;kauh iz;Ru dsys- R;kaP;k tutkx`rhP;k ifj.kke Eg.kwu lu 1829 lkyh xOguZj tujy ykWMZ foY;e 

csafVx ;kauh dk;n;kus lrh izFkk lnks”k ekuogR;syk leku naMfu; eku.;kr vkys- ;k larhcanh 

dk;n;kfo:/n Hkkjrkrhy lukruh izo`Rrhps yksd baXyMyk xsys- ijarq jkW; ;kauh baXyaMyk tkÅu gk 

dk;nk dlk vko’;d vkgs ;kps egRo letkowu lkafxrys- ;keqGsp Hkkjrklkj[;k lukruh laLd`rhph 

tksikluk dj.kkÚ;k ns’kkr lrhcanh lkj[kk dzkarhdkjh dk;nk vfLrRokr ;sÅ ‘kdyk- Eg.kwup jktkjke 

eksgu jkW; ;kauk caxkye/khy lkekftd lq/kkj.kk pGoGhps tud EgVys tkrs-  

egkRek T;ksrhck Qqys 

 Hkkjr ;k ifo= ekr`Hkqehr Fkksj lekt lq/kkjd vf[ky ekuo tkrhP;k dY;k.kkdjhrk loZ Lrjkoj 

lq/kkjukaps dk;Z dj.kkÚ;k egkRek T;ksrhjko Qqys ;kaP;k f’kok; lekt lq/kkj.kspk bfrgkl fyfgrk ;s.kkj 

ukgh- rRdkyhu vKku] va/kdkj] vLi`’;rk] HksnkHksn] tkrh;rsP;k csM;k rksMwu izokgkP;k fo:/n fn’ksus 

tk.;kps /kkMl e- Qqysuh nk[kfoys- ;sFkhy nfyr] fiMhr] vLi`’; eqyk eqyhalkBh ‘kkGk dk<wu 

;’kLohi.ks pkyfoY;k- tUer%p loZ ek.kls leku vkgsr- Eg.kwu R;kauk leku gDd o vf/kdkj feGkos 

Eg.kwu Lor%P;k ik.;kpk gkSn vLi`’; cka/kokadjhrk [kqyk d:u ns.kkjs d̀rh’khy lq/kkjd gksrs- Lor% o 

iRuhyk lkscr ?ksÅu egkj] ekax lkj[;k vLi`’; eqyk eqyhadjhrk fo|knkukps dk;Z d:u R;kauk 

vKkukP;k [kkbZrwu ckgsj dk<ys- e- T;ksfrck Qqys ;kaP;k lkekftd dk;Zps dkSrqd fopkj ds’kojko ;kauh 

iq<hy izek.ks ekaMys ^^lu 1863 e/;s R;kauh fo/kokaP;k xqIr ckGari.kkph o rsFks eqys Bsowu tk.;kph 

lks; egkjk”Vªkr izFker% R;kauh dsyh- R;kp izek.ks lu 1864 lkyh iquZfookgkph izFkk lq: d:u lkjLor 

czkEg.k ‘ksxoh tkrhrhy j?kqukFk tuk/kZu o ueZnkckbZ ;kapk fookg >kyk gk egkjk”Vªkrhy ifgyk fookg 

gks;**- ;k cjkscjp Qqys nkiR; ;kauh 1877 P;k egkHk;kud nq”dkGkr jkst ldkG&la/;kdkG gtkjks 

yksdkauk HkkdÚ;k okVwu R;kaph Hkwd Hkkxfoys vkf.k gs dk;Z nq”dkG Lkaisi;Zr pkyw gksrs- lu 1883 lkyh 

eqacbZ ;sFkhy nsonklhP;k yXukaph r;kjh Qqysauh ikfgyh o iksyhlkaP;k enrhus yXu lksgGk gksÅ fnyk 

ukgh- ;kcnny rkypsdj ,p- ,- Eg.krkr dh] ^^nsonklh izFksps fojks/kd tksrhjko Qkj /kkMlh] fu’p;h o 

djkjh o`Rrhps gksrs- gkrh ?ksrysys dk;Z rMhl us.ks gk R;kapk ck.kk gksrk- ;’k feGks ok u feGks i.k 



SHIVAJI INTERDISCIPLINARY RESEARCH JOURNAL 

AUGUST 2022 - ISBN - 978-93-83587-52-0  117 

f’kdLrhus iz;Ru djhu- lkekftd iz’ukcnny ,dnk R;kauh Bjfoys dh] rks lqVsi;Zar rs LoLr clr 

uOgrs- rRdkyhu xrhghu Hkkjrh; lektkyk vkiY;k izR;{k d`rhrwu xrh’khy cufo.;kps dk;Z dsys vls 

;kfBdk.kh Eg.krk ;sbZy-  

Lokeh foosdkuan 

 Lokeh foosdkuan lekt lq/kkj.kk dj.;klkBh jked`”.k fe’ku ;k laLFksph LFkkiuk dsyh- izkajHkh 

iklwup R;kauh tkrh i/nrh o vLi`’;rsoj dBksj izgkj dsys- R;kaP;kers mik’kh ek.klkyk /kekZps Kku 

f’kdfo.ks gk nsokpk vkf.k ekuorspk vieku vkgs- R;kiq<s rs Eg.krkr dh]^^eh R;kyk egkRek letsu 

T;kps g`n; xjhckalkBh nzors] brj nqjkRek vkgsr**- ;k fe’kuP;k ek/;ekrwu R;kauh /kekZFkZ vkS”k/kky;] 

nok[kkus] fo|ky;s lq: dsys- vktgh jked`”.k fe’ku jk”Vªh; ladVkr mnk- nq”dkG] iqj] Hkqdai bR;knh 

tursyk enr dj.;kps egku ekuorkoknh dk;Z jked`”.k fe’ku djrs-  

Xkqykexhjh izFkk 

 Hkkjrkr vlysyh xqykexhjh izFkk ik’pkR; jk”Vªkalkj[kh uOgrh- Hkkjrh; xqykexhjh izFkscnny 

cksyrkauk bfrgkldkj Eg.krkr dh] Hkkjrh; xqykekauk vkiY;k ?kjkrhy eqyka leku okxfoys tkrs vkf.k rs 

xqyke Lokra«;k,soth xqykexhjhr vf/kd pkaxys thou O;rhr djrkr- izkeq[;kus ;k fBdk.kh vls 

Eg.krk ;sbZy dh] Hkkjrh; xqykeka’kh ;qjksfi;ukapk O;ogkj funZ;i.kkpk gksrk- lu 1833 lkyh fczfV’k 

lkezkT;kr xqykeizFkk lekIr dj.;kr vkyh vkf.k 1833 P;k pkVZj vWDVe/;s Hkkjrh; xqykexhjh can 

dj.;klaca/kh rjrqn dj.;kr vkyh- ts.ksd:u Hkkjrh; xOguZj tujyk gh izFkk yodjkr yodj lekIr 

djrk ;koh- ;k eqGSp lu 1843 lkyh laiw.kZ Hkkjrkr xqykefxjh izFkk csdk;ns’khj ?kks”khr dj.;kr vkyh 

vkf.k ekydkauk naM uqdlku HkjikbZ u nsrk fiuy dksM uqlkj xqykekapk O;kikj voS/k ?kks”khr dj.;kr 

vkyk-  

20 O;k ‘krdkrhy lkekftd lq/kkj.kk 

 ;k ‘krdkrhy lkekftd lq/kkj.kk pGoGhps oSf’k”V;s Eg.kts Hkkjrh; o izknsf’kd Lrjkoj dk;Z 

dj.;kP;k mÌs’kkus izsfjr >kysY;k vusd laLFkk lq: >kY;k- R;ke/;s jkuMs ;kauh 1887 lkyh Hkkjrh; 

jk”Vªh; lkekftd ifj”kn 1903 lkyh eqacbZ lkekftd lq/kkj.kk] csa>V Onkjk fganw vlksfl,’ku] 1932 e/;s 

vf[ky Hkkjrh; vLi`’;rk lferh] gfjtu lsok la?k bR;knh laLFkkauh Hkkjrh; lekt tkx`rh dj.;kps 

dk;Zp dsys ulqu R;kaps dk;Z vktgh lq:p vkgs-  

 ojhy loZp lkekftd lq/kkj.kk pGoGhauk Hkkjrh; lektkr tkx̀rh ?kMowu vk.k.;klkBh fczfV’k 

dk;ns o fopkj/kkjk ;kaP;keqGs lgdk;Zp >kys vls ;k fBdk.kh lkaxrk ;sbZy- fo’ks”kr% Hkkjrh; lekt 

O;oLFksr :< >kysY;k okbZV izFkk can dj.;kl enr >kyh vkf.k vk/kqfud Hkkjrh; lekt mn;kl vkyk- 

;k loZp lq/kkj.kk pGoGh Eg.kts fczfV’k lkezkT;kps Qfyr vkgs vls ;kfBdk.kh Eg.k.ks pqdhps gks.kkj 

ukgh-  
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fu”d”kZ 

 Hkkjrh; lektkoj ik’pkR; fopkj/kkjspk izHkko iMY;keqGsp vkEgkyk vkeP;krhy nks”k mexys 

vkf.k R;ke/;s vkEgh lq/kkj.kkP;k ek/;ekrwu cny dsys- g;k lkekftd lq/kkj.kk pGoGhaeqGs vk/kqfud 

Hkkjrh; lektkph fufeZrh >kyh- rRdkyhu Hkkjrkr lq: >kysY;k loZp lq/kkj.kk pGoGhauh vkiY;ke/khy 

pkaxY;k xksa”Vhpk fLodkj o okbZV izFkkapk R;kx dj.;kl Hkkjrh; lektkyk izòRr dsys- Lokra«;kuarj 

vfLrRokr vkysY;k lafo/kkukrgh ;kp lkekftd lq/kkj.kkoknh pGoGhaP;k eqY;kapk izHkko iMY;kps fnlrs- 

T;ke/;s Lora=] lerk] ca/kqrk L=h&iq:”k lekurk] /keZfujis{krk] lfg”.kqrk  o vLi’̀;rk fuokj.k ;k 

ekuorkoknh eqY;kapk lekos’k vkgs-  

lanHkZ 

1- vk/kqfud Hkkjrkpk bfrgkl & izk- MkW- foHkk vkBY;s- 

2- vk>knh ds ckn dk Hkkjr & fcihupanz] e`nqyk eq[kthZ] vkfnR; eq[kthZ- 

3- vk/kqfud Hkkjrkpk bfrgkl & MkW- ch- ,u- xzksoj] MkW- ,u- ds- osYgsdj- 

4- Hkkjrkpk bfrgkl & MkW- larks”k culksM] MkW- fl/nkFkZ tk/ko- 

5- vk/kqfud tx & fu- lh- fn{khr- 
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20. meceepemegOeejkeâ DeCCee npeejs ÙeebÛes Yeü°eÛeejeefJejesOeer peveDeeboesueve : Skeâ 

efJeMues<eCeelcekeâ DeYÙeeme 

 
[e@. pes. pes. peeOeJe 

ceeie&oMe&keâ Je efJeYeeieØecegKe, jepÙeMeeŒe efJeYeeie, ßeer. efMeJeepeer keâuee Je efJe%eeve ceneefJeÅeeueÙe, efÛeKeueer 
GæJe jeceYeeT JeeÙeYeemes 

mebMeesOekeâ efJeÅeeLeea, jepÙeMeeŒe efJeYeeie, ßeer. efMeJeepeer keâuee Je efJe%eeve ceneefJeÅeeueÙe, efÛeKeueer. 

 

vWcLVWªd 

ßegkjk”Vªkrhy xka/khoknh fopkjkaps lekt lsod v..kk gtkjs ;kauh ‘kklu o iz’kklu {ks=krhy Hkz”VkpkjkP;k fojks/kkr 

pkyoysY;k Hkz”Vkpkj fojks/kh vkanksyukaph Qyfu”irh gh Hkz”Vkpkj fojks/kh dk;nk] nIrj fnjaxkbZpk dk;nk] ekfgrh vf/kdkj dk;nk] 

tuyksdiky dk; nkcnY;kP;ka lanHkkZrhy egkjk”Vª vf/kfu;e dzaekd 21- gs dk;ns ikl gks.;kr >kyh- gs dk;ns o v..kkaph 

vkanksyus ;keqGs lekt tkx`rh fuekZ.k gksÅu ‘kklukojhy ncko ok<yk] turk cÚ;kp izek.kkr tkx̀r >kyh- Hkz”Vkpkj fojks/kkr 

vkokt mBÅ ykxyh R;keqGs Hkz”Bkpkj fojks/kkr tjc clqu fodklk ykxrh feGkyh-Þ 

izLrkouk 

vkt lektkP;k loZp vaxkuk Hkz”Vkpkj ukokP;k leL;sus xzklysys vkgs- gh leL;k dsoG Hkkjrkiqjrhp e;kZnhr ulqu 

loZO;kih vkgs- Hkkjrkrhy lkekftd] vkfFkZd] jktdh; ifjfLFkrhuqlkj rlsp ,sfrgkfld VII;kauqlkj ;k leL;sps osxGs vkdyu dj.ks 

loZ txkykp xjtsps vkgs- Hkz”Vkpkjkaus laiq.kZ lekt iks[k:u Vkdyk vkgs- vkt Hkz”Vkpkjkohuk dks.krsgh {ks= vfyIr vlY;kps fnlqu 

;sr ukgh- loZp {ks=kr izR;{k o vizR;{k i.ks Hkz”Vkpkj lq: vkgs- jktdh; {ks= fuoM.kqdk] cka/kdke O;olk;] ‘ksvj o cWafdax {ks=] 

fofo/k gokyk m|ksx] jLrs o cka/kdke-bR;knh {ks= Hkz”Vkpkjkph Toyar {ks=s Eg.kqu fnlqu ;srkr- jktdh; {ks=] iz’kkldh; {ks=] vkfFkZd 

{ks=] /kkfeZd {ks=] lkekftd {ks=] v’kk loZp {ks=kkr Hkz”Vkpkj ok<ysyk fnlqu ;srks- rlsp LihM euh] fxQV~ euh] QaM e.kh o 

[kaM.kh bR;knh Hkz”Vkpkjkps izdkj vfLrRokr vkysys fnlrkr- 

txkrhy loZp HkkaMoy’kkgh O;oLFkk deh&vf/kd Qjdkus Hkz”V vlrkr- HkkaMoyh O;oLFkk tl t’kh izxr gksr tkrs- 

rl rlk Hkz”Vkpkj vf/kd fu;fer] f’Lrc/n vkf.k laLFkRed curks- Hkkjrklkj[;k ^frlÚ;k txke/;s* rqViqath lk/ku lkeqxzh] nkfjnz; 

vkf.k fo”kerk] ;kaeqGs Hkz”Vkpkjkyk uos vk;ke feGrkr- R;krqup Hkz”Vkpkjkpk iz’u ,d Toyar jk”Vªh; iz’u Eg.kqu leksj ;srks- 

Hkz”VkpkjkP;k leL;sP;k Hkkjrkrhy Lo#ikcÌy er O;Dr djrkuk jkT; ’kkL=kps vH;kld lqgkl iG’khdj Eg.krkr ^Hkz”Vkpkj gh 

folaxrhr vMdysyh yksd’kkgh vkgs- ^v’kk ;k Hkz”VkpkjkP;k leL;srqu lkekU;kps tsgky gksrkr- R;kaph th fiGo.kqd gksrs 

[kkld:u Hkz”V uksdj’kkgh dMq.k gks.kkÚ;k Hkz”Vkpkjkyk vkGk ?kky.;kdfjrk lekt lq/kkjd v..kk gtkjs ;kauh HkzVkpkj fojks/kh tu 

vkanksyu lq: dsys gksrs ;k tu vkanksyukP;k ek/;ekrqu v..kk gtkjs ;kauh dkgh izek.kkr uksdj’kkghPkk] ljdkjh ea«;kaPkk  Hkz”Vkpkj 

m?kM d:u R;kaP;koj dkjokbZ dj.;kl ‘kklukyk ck/; dsys- o Hkz”VkpkjkP;k izfrca/kklkBh ‘kklukyk dk;ns fu;e cuo.;kl o 

R;kph vaeyctko.kh dj.;kl ck/; dsys- iq<hy dkgh izeq[k Hkz"Vkpkj fojks/kh v..kkaP;k vkanksyukpk vk<kok ?ksoqu v..kkP;k 

dk;kZpk vH;kl djrk ;sbZy- 
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izLrqr ‘kks/k fuca/kkr lekt lq/kkjd v..kk gtkjs ;kauh dsysY;k Hkz”Vkpkj fojks/kh tu vkanksyukpk o R;kP;k’kh fuxMhr] 

Hkz”Vkpkjkps Lo:i o O;kIrh rlsp Hkz”Vkpkj eqDrh lkBh ‘kklukus dsysY;k rjrqnhapk la’kks/kukRed fo’ys”k.kkRed iz;Ru ;k ‘kks/k 

fuca/kkOnkjs dsyk xsyk vkgs- 

‘kks/kfuca/kkph mfÌ”V;s 

1- v..kk gtkjs ;kauh dsysY;k vkanksyukps Lo:i tk.kqu ?ks.ks 

2- ‘kklukus dsysys izfrca/kkRed mik; ;kstuk letqu ?ks.ks 

Xk`fgrds 

1- Hkz”Vkpkj fojks/kh vkanksyukrqu dkgh izek.kkr Hkz”Vkpkjkoj fu;a=.k vkY;kps fnlqu ;srs- 

2- Hkz”Vkpkj eqDrhlkBh ‘kklukus iqjs’kk dk;ns’khj rjrqnh dsY;k vkgsr- 

3- Hkz”Vkpkjkoj fu;a=.k feGfo.;klkBh lekt tkx`rh] dk;|kpk /kkd] dMd veayctko.kh] iqjs’kh Bjr ukgh- 

4- lkekthd fufreRrk [kkykoyh vkgs- 

rF;] ladyu o la’kks/ku i/nrh 

izLrqr ‘kks/k fuca/kklkBh o.kZ.kkRed] vUos”k.kkRed i/nrhpk okij dj.;kr vkyk vkgs] R;kp cjkscj rF; ladyuklkBh 

nq̧ ;e lk/kukpk okij dj.;kr vkyk vkgs- R;ke/;s lanHkZxzaFk] ekflds] orZeku i=krhy ys[k] ladsr LFkG- bR;knh lk/kukpk okij 

dj.;kr vkyk vkgs- 

v..kkgtkjs ;kaps Hkz”Vkpkj fojks/kh tu vkanksyu 

lekt lq/kkjd v..kk gtkjs ;kauh vkiY;k thoukr egkRek xka/kh- Lokeh foosdkuan] ;k alkj[;k egkiqj”kkaP;k fopkjkapk 

vaxhdkj d:u T;s”B lekt lsod v..kk gtkjs ;kauh rs fopkj izR;{k thoukr mrjfoys o R;k fopkjkaP;k lgk¸;kusa ,d vkn’kZ 

mHkk dsyk- egkRek xka/khP;k fopkjkrqu Lo;a iq.kZ [ksMs] Lo;a’kkflr [ksMs] Lokoyach [ksMs] vkn’kZ xko ;kalkj[ks egRoiq.kZ fopkj 

v..kk gtkjs ;kauh ?ksrys o rs fopkj izR;{k d`rhr mrjoys R;kpsp ,d mnkgj.k Eg.kts jkGsx.k fl/nh gs ,d vkn’kZ xko 

vkiY;kyk MksG;kleksj Bsork ;sbZy v..kk gtkjs ;kaP;k dk;kZps O;ofLFkr voyksdu dsys rj vls fnlqu ;srs dh v..kk gtkjs 

;kauh ,dk cktqyk lekt] xko] jkT;] ns’k lq/kkj.ksdMs y{k nsmu dk;Z dsys rj nqlÚ;k cktqyk Hkz”V ‘kklu] Hkz”V iz’kkluk fo:/n 

vkanksyu osGksosGh iqdkjys- Eg.kts v..kk gtkjs ;kauk dsoG lekt lq/kkj.kkp visf{kr uOgR;k rj ‘kklu O;oLFkk] iz’kklu ;kr 

ikjn’kZdrk visf{kr gksrh- 

ns’kkph vktph th nqjkoLFkk >kyh vkgs( fryk izR;sd {ks=kr ok<ysyk Hkz”Vkpkj gs ,d izeq[k dkj.k vkgs- vls v..kk 

;kaps Bke er gksrs- yksd ;kstukalkBh ‘kklu tj ,d :i;k [kpZ djr vlsy rj Hkz”V ;a=.kseqGs izR;{kkr QDr 10 iSls ykHkkfFkZ 

i;Zar iksgksprkr- ;k Lo- jkthoxka/kh ;kauh EgVysY;k okD;kph izphrh v..kkauk ikoyks ikoyh ;soq ykxyh- gk Hkz”Vkpkj  fu;a=hr 

dj.;klkBh v..kkauh Hkz”Vkpkj fojks/kh tu vkanksyu lq: dsys- iz’kklukrhy Hkz”Vkpkj m?kM d:u R;k fojks/kkr nkn ekxhryh- 

v..kkauh Hkz”Vkpkj eqDrhlkBh dsysyh vkanksyus gh xka/khthaP;k vfglsaP;k ekxkZoj vk/kjysyh vkgsr- Hkz”Vkpkj fojks/kh tu vkanksyugh 

1990 iklqu lq: >kysyh ,d ifjorZuoknh pGoG vkgs- 

Hkz”Vkpkj fojks/kh pGoGhrhy v..kkpk ifgyk ;’kLoh y<k 

vkn’kZ xkao jkGsx.k fl/nhP;k /krhZ oj jkT;kr v..kkaP;k ekxZn’kZukr jkT;krhy 300 misf{kr xkokapk fodkl djkok R;kauk 

Lokoyach cuokos ;klkBhgh Lora«;kP;k lqo.kZ eksgRloh o”kkZiklqu lq: >kysyh ;kstuk gksrh- ;kps izeq[k] ekxZn’kZd Eg.kqu v..kk 

dk;Zdjr gksrs- gs dke djr vlrkukp v..kkdMs 1994 lkyh lkekthd ouhdj.k [kkR;krys Hkz”Vkpkjkps izdj.k vkys- R;k 



SHIVAJI INTERDISCIPLINARY RESEARCH JOURNAL 

AUGUST 2022 - ISBN - 978-93-83587-52-0  121 

izdj.kkph Lor% pkSd’kh v..kka.kh dsyh R;kr R;kauk lR;krk v<Gyh o ;k izdj.kkph ljdkjus l[kksy pkSd’kh d:u nks”khoj 

dk;Zokgh djkoh ;k lkBh ljdkjyk v..kkauh i= O;ogkj dsyk- ;k laiq.kZ izdj.kkr ,dq.k 42 v/khdkjh nks”kh vlY;kps ljdkjus 

dsysY;k pkSd’khrqu Li”V >kys gksrs- ek= ‘kklukus R;kaP;koj dks.krhgh dk;Zokgh dsyh uOgrh- ;kpk fu”ks/k Eg.kqu dsanzljdkjus 

fnysyk bafnjk o`{kfe= iqjLdkj o iùJh iqjLdkj 14 ,izhy 1994 jksth v..kkauh dsanz ’kklukdMs ijr ikBfoyk- o`Rr i=kr R;kl 

BGd izfl/nh feGkyh- R;keqGs tursr tkx`rh gksÅu ;k vkanksyukl turspk ikBhack ok<yk- ‘kklu dkjokbZ dj.;kl pky<dy 

djr vlY;kus v..kk gtkjs ;kauh vkGanh ;sFks 1 es 1994 iklqu banzk;.kh dkBh miks”k.k lq: dsys- yksdkaP;k ok<R;k nckokeqGs 

ljdkjyk uers ?ksÅu lkekthd ouhdj.kkrhy R;k Hkz”V 42 nks”kh vf/kdkÚ;akoj fuyacukph dk;Zokgh djkoh ykxyh- v..kkP;k 

Hkz”Vkpkj fojks/kh tu vkanksyu pGoGhpk gkifgykp ;’kLoh fot; gksrk- 

;qrh ‘kklukP;k dkGkrhy Hkz”Vkpkj fojks/kh vkanksyu 

txkP;k ikBhoj vusd ns’kkr Hkz”Vkpkj FkksMkQkj izek.kkr gksrp vkgs- ijarq brj ns’kkaP;k rqyusr Hkz”Vkpkjkps izek.k Hkkjrkr 

tkLr vkgs- Eg.kqu v..kk gtkjs Hkz”Vkpkj fojks/kh tu vkanksyukyk vkiY;k thoukrhy ,d ‘kqHk ?kVuk ek.krkr- 1995&96 lkyh 

egkjk”Vªkr ;qrhps ‘kklu vkys- iqohZP;k ljdkjP;k Hkz”V dkjHkkjkyk daaVkGqu tursus lRrk ifjorZu dsys gksrs- tursyk vk’kk gksrh dh 

gs ‘kklu Hkz”Vkpkj eqDr] yksdksi;ksxh dk;Z dj.kkjs vlsy- ek= yksdkapk gk Hkze FkksM;kp dkGkr nqj >kyk dkj.k ;qrhP;k ‘kklukP;k 

dkGkrgh Hkz”Vkpkjkph uouohu izdj.ks leksj ;k;yk lq:okr >kyh gksrh- ;kr izkeq[;kus ikVca/kkjs [kkR;krhy Hkz”Vkpkjkps izdj.k 

pkaxysp xktys- ikVca/kkjs ea=h egknso f’ko.kdj ;kaP;k [kkR;krhy vusd izdj.ks v..kkauh pkSd’khlkBh ‘kklukdMs ikBoyh gksrh- 

‘kklukus osxosxG;k lehR;k fuekZ.k d:u pkSd’kk dsY;k gksR;k- ;krhyp ,d iqjk.khd lehrhus ,d ea=h ‘kf’kdkar lqrkj ;kauk 

nks”kh Bjor f’ko.kdjkauk vkjksi eqDRk dsys gksrs- R;keqGs v..kkauh ikVca/kkjs [kkR;krhy Hkz”VkpkjkP;k  rdzkjhph Loara= pkSd’khph 

ekx.kh eq[;ea«;kadMs dsyh gksrh- R;kuqlkj v:.k HkVh;k ;kaP;k v/;{krs [kkyh lehrh useY;k xsyh ;k lehrhus ukf’kd] ukxiqj] 

dksd.k] vejkorh o vkSjaxkckn foHkkxkr dkyos o dksYgkiqj i/nrhP;k ca/kkÚ;kP;k dkekP;k nq:LkR;k o iquZcka/kuhlkBh ‘kklukus 

dsysY;k [kpkZP;k rqyusr  fud`”V ntkZph dkes d:u R;kr 71 yk[k :Ik;kPkk Hkz”Vkpkj >kY;kPkk fu”d”kZ HkkVh ;k lehrhus dk<yk 

gksrk- ;kr 33 vf/kdkÚ;koj  vkjksi  Bso.;kr vkys gksrs- ;k loZ nks”kh vf/kdkÚ;kaoj fuyacukph dk;Zokgh djkoh  vls 

lqpfo.;kr vkys gksrs- ek= ‘kklu dkjokbZlkBh VkGkVkG djr gksrs- ea=h o vf/kdkjh ;kauk ikBh’kh ?kkyr gksrs- ;kpk fu”ks/k Eg.kqu 

v..kkauh ‘kklukP;k loZ dfeV;kapk] vkn’kZ xko ;kstusP;k v/;{k inkpk jkthukek fnyk o vkej.k miks”k.kkl izkjaHk dsyk- miks”k.k 

dkGkr laiq.kZ egkjk”Vªkr ;qrh ljdkjpk fojks/kkr okrkoj.k rkiys- fBdfBdk.kh ekspsZ o ?kaVkukn >kys- R;keqGs ljdkjus /kkcs n.kk.kys- 

eq[;ea«;kuh nksUgh ea«;kaps jkthukes ?ksrys pkSd’khlkBh fuoR̀r  U;k;k/kh’kkaph lferh useyh- 

;qrhP;k ea=h eaMGkrhyp lkekthd dY;k.k [kkR;kps ea=h ts ea=h gks.;k vxksnj vR;ar xjhc dks.kR;kgh izdkjpk tehu 

tqeyk] LFkkoj ekyeRrk ul.kkjs gksrs- f’kolsuk izeq[kkauh dkgh R;kaP;k lkekU; dk;ZdR;kZuk lRrsP;k flagklukoj cloys gksrs 

R;krhyp gs ,d gksrs- ijarq lRrsph mc feGkY;koj ;kp ea=h egksn;kauh  rhu o”kkZrp oMhyksikthZr ,d xqaBk gh tehu ulrkuk 

uk’khd ftYg;kr 36 ,dj tehu dekoyh- dks.krs gh cWadcWyaUl ulrkuk iRuhP;k ukos yk[kks :Ik;s ;k rhu o”kkZr tek dsys- gk 

,o<k iSlk dksBqu dks.kR;k ekxkZus vkyk ;klkBh tursus vkokt mBoyk- v..kkuhgh R;kyk lkn nsoqu ;k ea«;kP;k fojks/kkr nkn 

ekxk;yk lq:okr dsyh- tuer ,d= dsys- ;kp myV ifj.kke vlk >kyk dh ;k ea«;kuhp v..kkP;k fo:/n vkcqz uqdlkuhpk 

[kVyk nk[ky d:u v..kkuk rhu eghus dkjkoklkph f’k{kk dj.;kr gkrHkkj ykoyk- v..kkuh f’k{kk ekU; d:u rq:axkr tkus ilar 

dsys- ;keqGs lkgthdp v..kkauk ikfBack tu  lgkuqHkqrh o tuk/kkj] rlsp brj lkekthd dk;ZdrsZ ;kaps leFkZu ehGr xsys- 

‘kklukoj ;kpk ncko ok<yk ;kpk ifj.kke v..kkauk 15 fnolkrp f’k{kk ekQ gksÅu rq:axkrqu lqVdk dj.;kr vkyh- lqVdk 
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>kY;kojgh v..kkauh gs lkekt dY;k.k ea=h Hkz”V  vkgsr ;kpk iqu:Ppkj dsyk- lqVds uarj ojP;k U;k;ky;kr nkn ekxqu v..kkauh 

vkiY;k ojhy nk[ky >kysY;k cnukehpk nkok [kksMqu dk<yk- U;k;ky;kus gh v..kkph cktq ,sdq.k g;k ea«;kyk nks”kh Bjoys- o 

[kkyP;k U;k;ky;kus fnysyk fu.kZ; jnn~ d:u ea«;kojhy vkjksikr rF; vLkY;kps ekU; dsys- iq<s v..kkauh ykpyqpir  izfrca/kd  

U;k;ky;kekQZr ;k lekt dY;k.k ea=h o R;kaph iRuh ;kaph pkSd’kh  dj.;kph ;kph dk nk[ky dsyh- U;k;ky;kP;k  vkns’kkus 

;k ea=h irh&iRuhph pkSd’kh d:u dkgh /kDdknk;d [kqykls leksj vkys- T;kr gs ea=h egksn; o R;kaP;k iRuhus Hkz”Vkpkj dsY;kps 

fl/n >kys- iq<s R;kaP;koj xqUgk nk[ky >kkyk- R;kauk ea=h inkpk jkthukek n;kok ykxyk- vkf.k R;kgh iq<s ;k lekt dY;k.k 

ea«;kuk o R;kaP;k iRuhyk vVdgh dj.;kr vkyh- v’kk izdkjs v..kk gtkjs ;kaP;k Hkz”Vkpkj fojks/kh vkanksyukyk mf’kjk dk gksbZuk 

;k izdj.kkr ;’k feGkys- 

vk?kkMh ljdkj e/khy ea«;kP;k Hkz”Vkpkjk fo:/nps vkanksyu 

1999 P;k fo/kku lHksP;k fuoM.kqdkr tursus ;qrhyk ukdk:u vk?kkMhyk la/kh fnyh- ;kaP;k dkGkrgh v..kkP;k 

Hkz”Vkpkj fojks/kh tu vkanksyu U;kl ;k laLFksdMss Hkz”Vkpkjkph izdj.ks vkyh- ;k lokZ fo:/n v..kkuh vkokt mBfoyk- vk?kkMhP;k 

dkGkrhy jkT;ke/;s vl.kkÚ;k lgdkj {ks=ke/;s lq: vlysY;k dksV~;ko/kh :Ik;kP;k Hkz”Vkpkjkph izdj.ks v..kk gtkjs ;kaP;k tu 

vkanksyukP;k dk;kZy;kdMs vkyh- eq[;ea«;k lksacrP;k >kysY;k cSBdhr v..kkauh ;k fo”k;koj pkSd’khph ekx.kh dsyh gksrh- 

v..kkaP;k dk;kZy;kus toGikl 737 izdj.kkph pkSd’kh dj.;kph ekx.kh dsyh gksrh- v..kk gtkjs ;kauh fnysY;k Hkz”V izdj.kkph 

‘kklukus pkSd’kh iq.kZ d:u R;krhy 414 izdj.kkr rF; vlY;kph dcqyh fnyh gksrh- ;ke/;s lkoZtfud cka/kdke [kkR;krhy 31] 

ikVca/kkjs [kkR;krhy 27] lgdkj [kkR;krhy 26] uxj fodkl [kkR;krhy 22] ty la/kkj.kk e/khy 19] eglqy e/khy 18] x̀g 

[kkR;krhy 14] xzke fodkl [kkR;krhy 13] mtkZ [kkR;krhy 10] vkf.k vUu o ukxjh iqjoBk e/khy 9 izdj.kke/;s Hkz”Vkpkj 

>kY;kps Li”V i.ks m?kM >kys- ;k ljdkj e?khy pkj ea«;kpk Hkz”V dkjHkkj v..kuh m?kM dsyk gksrk- ;k pkj ea«;kauk ljdkje/kqu 

dk<qu Vkdq.k R;kaP;k Hkz”V dkjHkkjkph pkSd’kh dj.;kpk vkxzg /kjyk- ;k lkBh v..kkauh eqacbZP;k vk>kn eSnkukoj miks”k.kkyk clkos 

ykxys- v..kkaP;k miks”k.k o ok<R;k tuerkpk ncko ;kiq<s ljdkjyk >qdkos ykxys o pkSd’khlkBh U;k- lkoar ;kaP;k v/;{krs 

[kkyh ,d vk;ksx useyk- 

FkksMD;kr lkaxk;pk  eqnnk~ gk dh ljdkj dks.kR;kgh i{kkps vlks v..kk gtkjs ;kauk R;kP;k’kh dkgh ns.ks ?ks.ks uOgrs- 

R;kaPkk fojks/k gk QDr Hkz”Vkpkjkyk gksrk- ‘kklu gs yksdkaP;k dkeklkBh vlrs- tursP;k gky viss{kk] R;kaP;k thoukr lq/kkj.kk 

?kMoqu vk.k.;klkBh vlrs- ljdkjus LoPN ikjn’kZd dkjHkkj d:u yksdkaps dY;k.k lk/kkos- vf/kdkjh o ea«;kauh Lor%php iksVHk: 

u;sr- ,o<hp v..kkaph ;k Hkz”Vkpkj fojks/kh vkanksyukP;k ekx.khph Hkqehdk gksrh- 

 

v..kk gtkjs ;kauh dsysY;k Hkz”Vkpkj fojks/kh tu vkanksyukps Qfyr 

v..kkgtkjs ;kauh lkekthd thoukr izokl djr vlrkuk R;kauk lkektkP;k gkyk[khph tk.kho gksr gksrh-vf/kdkjh] uksdj 

oxZ ;kaP;k dMqu lkekU;kph gks.kkjh yqV] ea=h la=h ;kapk gks.kkjh HkjHkjkV gs ikgrk- ;k lokZP;k eqGk’kh Hkz”Vkpkj gs ,d izeq[k dkj.k 

vkgs- gs v..kkaP;k y{kkr vkys R;keqGs R;kauh tsFks dksBs vU;k; gksr vlsy] xjhckpk gDd MkoyY;k tkkr vlsy rsFks rsFks v..kk 

gtkjs ;kauh vkokt ,doVyk vkgs- v..kk gtkjsaP;k vkoktkyk ;k ns’kkrhy jkT;krhy tursus rs o<hp lkn nhysyh 

vlY;kdkj.kkus v..kk gtkjs ;kaph Hkz”Vkpkj fojks/kh tu vkanksyukph y<kbZ vktgh rso<;kp tksekus lq: vkgs-‘kklukyk v..kk 

gtkjs ;kauh Hkz”Vkpkj eqDrhlkBh dsysY;k lqpuk] lYys fopkjkr ?;kos ykxys vkgsr- ljdkj dks.kR;kgh i{kkps] fopkj/kkjsps vlys 

rjh rs v..kk gtkjs ;kaP;k Hkz”Vkpkjk izfrca/kkP;k ekxkZoj v..kk lkscr vlY;kps fnlqu ;srs- Eg.kqu v..kk gtkjsaP;k toGikl loZp 
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Hkz”Vkpkj vkanksyukr ‘kklukus mf’kjk dk gksbZuk i.k v..kkaP;k ekx.;k ekU; dsysY;k fnlqu ;srkr- ex] R;kr Hkz”V vf/kdkÚ;kaps 

fuyacu vlks] dh Hkz”V ea«;kauk inko:u dk<qu Vkd.ks vlks ;klkBh dkgh dk;ns ‘kklukus fuekZ.k dsys vkgsr- 

1 n¶rj fnjaxkbZ pk dk;nk 2006 

gk dk;nk ‘kkldh; deZpkÚ;kus dks.krs dke fdrh fnolkr iq.kZ djkos gs n’kZorks- ;k dk;|k uqlkj ,[kknh QkbZy ,dk 

Vscy o:u nqlÚ;k Vscyoj 7 fnolkr xsyhp ikfgts- ;k dk;|kP;k vaeyctko.kh lkBh o yksdkauk R;kaP;k dkekyk fdrh osG 

ykx.kkj gs n’kZo.;klkBh izR;sd ‘kkldh; dk;kZy;kr ukxjhdkaph lun r;kj dj.;kps vfHkizsr vkgs- 

2 ‘kklfd; deZpkÚ;kaP;k cnY;k laca/khpk lu 2006 pk egkjk”Vª vf/kfu;e dzekad 21 

;k vf/kfu;ekrhy izdj.k 2 e/ks vf[ky Hkkjrh; lsosrhy vf/kdkjh o jkT; lsosrhy v] c] d] oxkZrhy deZpkÚ;kaph 

,dkp fBdk.kh lsok ns.;kpk dkykof/k 3 o”kZ Bjo.;kr vkyk vkgs- 

3 lu 2003 pk egkjk”Vª vf/kfu;e dzekad 23  

2003 pk egkjk”Vª vf/kfu;e dzekad 23 gk eqacbZ xzkeiapk;r vf/kfu;e 1958 ;kr lq/kkjuk dj.;kdjhrk vfLrRokr 

vkysyk vkgs- ;k dk;|kus xzkeiapk;r xzkelHkk ;kauk Tkknk vf/kdkj fnys- 

4 ekfgrh vf/kdkj vf/kfu;e 2005 

;k dk;|kus Hkkjrkrhy loZ ukxjhdkauk Hkkjrkrhy dks.kR;kgh iz’kklfd; [kkR;kps fdaok foHkkxkps ekfgrh] vf/kdjkÚ;kauh 

uksanfoysyh era] ‘ksjs] fnysys lYys] R;klkscr uequs] izfrd`rh] da=kVs] nSuanhuh] bR;knhaph ekfgrh ?ksrk o ikgrk ;sbZy- vkf.k gs loZ 

ekQd njkr o osGsP;k e;kZnsr djrk ;sbZy- 

5 tu  yksdiky 2014 pk dk;nk 

tu yksdiky  gk dk;nk tursus fuoMqu fnysY;k yksdizfrfuf/koj fu;a=.k Bso.kkjk vkgs- ;k dk;|kus tu izfrfuf/kaP;k 

Hkz”Vkpkjkph pkSd’kh dj.;kpk vf/kdkj yksdikykyk izkIr gksrks- v..kk gtkjs ;kaP;k  Hkz”Vkpkj eqDr tu vkanksyukps Qfyr Eg.ktsp 

‘kklukus ofjy dk;|kph dsysyh fuehZrh gks;- v..kk gtkjs ;kaP;k tu vkanksyukpk ifj.kke gk [kkyhy  vkdMsokjh o:.kgh y{kkr 

?ksrk ;srks- 

1990 rs 1995 lkyk i;Zarp v..kk gtkjs ;kaP;kdMsp 119 Hkz”Vkpkjkph izdj.ks vkyh gksrh- 

1995 rs 1999 ;k dkGkr v..kkdMs Hkz”Vkpkjkph 253 izdj.ks vkyh gksrh- 

1999 iklqu iq<s vk?kkMh ‘kklukP;k dkGkrhy Hkz”Vkpkjkph 737 izdj.ks v..kk gtkjs ;kaP;k dk;kZy;kdMs vkyh gksrh- 

Eg.ktsp vkanksyukiqohZ Hkz”VkpkjkP;k rdzkjhph la[;k gh deh izek.kkr gksrh rj vkanksyukP;k ifj.kkekrqu Hkz”VkpkjkP;k rdzkjh 

dj.;ke/;s ok< >kysyh fnlqu ;srs- v..kk gtkjs ;kaP;k vkanksyuk iqohZ Hkz”Vkpkjk e/ks >kysY;k f’k{kk vxnhp deh izek.kkr  gksR;k 

v..kk gtkjs ;kaP;k vkanksyuk uarj ek= f’k{kk gks.;kP;k izek.kkr ok< >kysyh vkgs- ;ke/ks ea=h] v/khdkjh] ;kauk jkthukes |kos 

ykxys- rj dkghauk rq:axkrgh tkos ykxys dkghaP;k lsok lq/nk lekIr dj.;kr vkY;k- ;k vkanksyukpk ifj.kke Eg.ktsp izR;sd 

ftYg;kr ftYgkLrjk oj Hkz”Vkpkj fueqZy.k lfeR;kaph LFkkiuk dj.ks dk;|kus ca/kudkjd dsys- ekfgrh vf/kdkj 2005 dk;|k iqohZ 

‘kklukdMs ;s.kkÚ;k vtkZph la[;kgh [kqip deh gksrh- ijarq ekfgrh vf/kdkj  dk;nk ykxq >kY;kuarj ;kr eksB;k izek.kkr ok< 

>kysyh fnlqu ;srs- 
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Ekfgrh vf/kdkj dk;nk 2005 ykxq >kY;kuarj ‘kklukdMs ekfgrh ikzIr dj.;kdfjrk vkysY;k vtkZph la[;k 

v- dz o”kZ izkIr vtkZphla[;k 

1 2006 123571 

2 2007 385704 

3 2008 466154 

4 2009 497835 

5 2010 601818 

6 2011 714969 

7 2012 774927 

L=ksr %¼ MkW-fot; dwekj QM &ekfgrhpk vf/kdkj] dSykl ifCyds’ku] vkSjaxkckn½ 

ojhy rDR;krhy vkdMsojhgh  QDr egkjk”Vª jkT;k’kh laca/khr vkgs- ns’kkpk fopkj djrkgh vkdMsokjh fdrh rjh tkLr 

izek.kkr vlsy- v..kk gtkjsaP;k Hkz”Vkpkj eqDr tu vkanksyukps gs eq[; Qfyr vkgs- ekfgrh vf/kdkj dk;|kP;k vaeay 

ctko.khlkBh izR;sd ‘kkldh; fue ’kkldh; lgdkjh [kklxh dk;kZy;kr ekfgrh vf/kdkjh fu;qDr dj.ks ca/kudkjd vkgs- 

lkjka’k  

Hkz”Vkpkj ;k fo”k;kph dkj.kfeekalk djrkuk vls y{kkr ;srs dh] v..kk gtkjs ;kauh R;kaP;k vk;q”;kr lokZr tkLr osG 

gk Hkz”Vkpkj eqDrh lkBh pkyoysY;k tu vkanksyukyk fnyk vkgs- yksd ;kstukalkBh ‘kklu tj ,d :i;k [kpZ djr vlsy rj 

Hkz”V ;a=.ks eqGs izR;{kkr QDr 10 iSls ykHkkFkhZ i;Zar iksgksprkr- ;k Lo- jktho xka/kh ;kauh EgVysY;k ;k okD;kph izfprh v..kkauk 

lnSo ;sr gksrh- ;k fLFkrhr cny Ogkok- uksdj’kkghP;k dkekr ikjn’kZdrk vlkoh] tu izfruh/khus tursP;k dY;k.kklkBh] 

dY;k.kdkjh jkT;klkBh dk;Z djkos- ;kdjhrk v..kkauh gs Hkz”Vkpkj fojks/kh tu vkanksyu v[kaM lq: Bsoysys vkgs- 

vkt vki.kkyk ;kps dkgh ifj.kke gh c?kk;yk feGr vkgsr- tls dh ekghrh vf/kdkj] Hkz”Vkpkj izfrca/k dk;nk] tu 

ykssdiky lektkph >kysyh tu tkx̀rh o izlkj ek/;ekaph Hkz”VkpkjkP;k  laca/khph fujis{k Hkqfedk- vkt dks.krkgh ljdkjh vf/kdkjh 

lgtk lgth] yksdkaP;k dMqu voS/k ekxkZ usjDde xksGk d: ‘kdr ukgh- ykdslsok fo”k;d dk;|kP;k ek/;ekrqu BjoysY;k 

fnolkrp O;Drhps dkesdjkoh ykxrkr- ekfgrh vf/kdkjkeqGs lkekU;krhy lkekU; O;Drh lq/nk vkiY;koj gks.kkÚ;k vU;k;k cnn~y 

ekfgrh feGoq ‘kdrks- ;k dk;|kus uksdj’kkghr cÚ;kp izek.kkr ikjn’kZdrk vk.k.;kr gkr Hkkjykoyk vkgs- v..kk gtkjs ;kaP;k 

Hkz”Vkpkj fojks/kh tu vkanksyukpk BGd vlk ifj.kke gk ‘kklukoj ok R;kaP;k dk;Z i/nrhoj ?kMqu vkyk- ‘kklukyk ex rs dks.kR;k 

gh i{kkps vlks- vkiY;k /kksj.kr cny djkok ykxyk] ‘kkldh; deZpkÚ;kauk ikfB’kh ?kky.;kps /kksj.k lksMqu tks nks”kh vlsy 

R;kaP;koj dMd dkjokbZ djk;yk ;k vkanksyukus ck/; dsys- Hkz”Vkpkj laioU;klkBh dk;ns eaMGkyk tqU;k dk;|kr nq:LR;k djkO;k 

ykxY;k- dkgh uohu dk;ns djkos ykxys- Hkz”V ea«;kauk ea=h eaMGkrqu dk<qu Vkdqu] izlaxh [kVys lq/nk nk[ky djkos ykxys- i{k 

fgr] ljdkjps LFkS;Z ;k xks”Vhauk nq̧ ;e ekuqu lektdY;k.k o ns’kfgr ;kyk izk/kkU; |kos ykxys- 

Hkfo”;kr gh ljdkjh ;a=.ksoj] uksdj ’kkghoj] tu izfrfu/khoj vadq’k Bso.;klkBh lektkrhy lkekU; yksdkauh 

pkyoysY;k v’kk vkanksyukph vko’;drk vlsy- v..kk gtkjs ;kaps Hkz”Vkpkj feVo.;klkBh dsysys dk;Z egRoiq.kZ vkgsp- R;kp 

cjkscj lektkpsgh drZO; vkgs dh] tsFks Hkz”Vkpkj gksrkuk fnlr vlsy R;kfo:/n vkokt mBo.ks] v..kkaP;k vkanksyukrqu lektkrgh 

tkx`rh fuekZ.k >kyhv vkgs- gh tkx`rh vk.k[kh o`/nhxr gks.;klkBh  vls- ljdkjh ;a=.ksoj fu;a=.k Bso.kkjh vkanksyus lektkus lnk 
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dk;Zjr Bsokohr] lektkrhy yksdkapk ljdkj] o R;kaph ;a=.kk] iz’kklu ;koj vl.kkjk ncko gk dkss.kR;kgh ns’kkP;k ftoar 

yksd’kkghlkBh yksd’kkghP;k fodklklkBh vko’;d Bjrks- 

fu”d”kZ 

1- ;k Hkz”Vkpkj eqDr tu vkanksyukus lkekftd ifjorZu ?kMoqu vkuys- 

2- vf/kdkÚ;kaP;k osG dk<q /kksj.kkyk n¶rj fnjaxkbZ 2006 P;k dk;|kus yxke ?kkryk- 

3- ‘kklfd; deZpkÚ;kaP;k cnY;k e/;s gks.kkjk Hkz”Vkpkj ;k vkanksyukeqGs m?kM gksÅu R;koj fu;a=.k feGo.;klkBh 

egkjk”Vª ’kklu vf/kfu;e dzekad 21 vfLrRokr vkyk- 

4- ;k vkanksyukeqGsp xzkeiapk;rhauk o xzke lHksyk T;knk vf/kdkj feGkys- 

5- Hkz”Vkpkj eqDrhlkBh izHkkoh gR;kj Eg.kqu ekfgrh vf/kdkj dk;nk 2005 ;kp vkanksyukeqGs ikl >kyk- 

6- Hkz”Vkpkj fu;a=hr dj.;klkBh tu yksdiky dk;nk vfLrRokr vkyk- 

7- ‘kkldh; Lrjkrqu Hkz”Vkpkj fo”k;d dk;|kaph dBksj vaeayctko.kh dj.;kl ‘kklukyk ;kp vkanksyusus Hkkx ikMys- 

8- ;k vkanksyukus lekt tkx̀rh gksÅu lektkyk vU;k;k fo:/n y<.;kph izsj.kk fnyh- 

lanHkZ xzaFk lqph 

1- v..kk gtkjs ^ek>s xkoek>s frFkZ* Lokeh foosdkuan d̀rKrk fu/kh lkfgR; izdk’ku] jkGsx.k fl/nh&2002 

2- lat; iBkMs ^Lokra«;kph nqljh y<kbZ* Hkz”Vkpkj fojks/kh tu vkankyu U;kl jkGsx.k fl/nh 2012 

3- MkW- fnudj tk/ko ^v..kk gtkjs ;kaps ftou vkf.k dk;Z* lE;drk izdk’ku /kqGs  & 2013 

4- MkW- ckykth dksiyokj ^tu yksdiky* Hkz”Vkpkj fojks/kh tu vkuanksyu U;kl 2012 

5- v..kk gtkjs ^fuHkZj cuks* ¼ekxZnf’kZdk½ Hkz”Vkpkj fojks/khtu vkanksyuU;kl 2009 

6- v..kk gtkjs ^okV gh la?k”kkZph* flXusV izdk’ku iq.ks 

Ekklhds % 1 yksdjkT; 

orZekui=s % 1 yksdlRrk] 2 ldkG] 3 egkjk”Vª VkbZEl 
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