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Abstract— In the recent times frontal face images have been used 

for the biometrical authentication of twins. The present paper 

incorporates the frontal face images of twins only for the 

formation of corpus. But for the biometrical authentication, side-

view of the twins face images has been analysed using hybrid 

approach, which means the combination of Artificial Neural 

Network (ANN) and Genetic Algorithm (GA). The work has been 

carried out in two phases. In the first phase, formation of the 

FACE_MODEL as a corpus using frontal face images of one  

subjects from twins have been done. In the second phase, the 

model or the corpus has been used at the back-end for 

Biometrical Authentication using a proposed algorithm called 

HABAT (Hybrid Approach Biometrical Authentication for 

Twins). The authentication process has been carried out with the 

help of an unknown zero-degree (parallel to the surface plain) 

oriented image of same subject from twins which is in the corpus 

and second subject from that same twins. Hence relevant features 

with switching orientation in image from Zero-degree (parallel to 

the surface plain) to higher degree with 10-degree change have 

been matched with the corpus. The classification process of 

acceptance and rejection has been done after best-fit matching. 

The proposed algorithm has been tested with 10 subjects of 

varying age groups. The result has been found very satisfactory 

with the data sets and may be helpful in bridging the gap 

between computer and authorized subject for more system 

security. 

 

Index Terms — Artificial Neural Network (ANN), Genetic 

Algorithm (GA), Abnormal Face Recognition (AFR), Principal 

Component Analysis (PCA), Discrete Cosine Transform (DCT), 

Discrete Wavelet Transform (DWT) 

I. INTRODUCTION 

BIOMETRICAL authentication plays a vital role in system 

security in recent times. Most of the researchers have done the 

work so far using frontal images of twin‘s faces for 

biometrical study. The relevant features have been extracted 

from the frontal images twin‘s faces and the template 

matching has been employed for face recognition [1]-[4]. 

Little work has been done in the area of face recognition by 

extracting features from the side-view of the twin‘s faces. 

When frontal images are tested for its recognition with 

minimum orientation in the face or the image boundaries, the 

performance of the recognition system degrades. In the 

present paper, side-view of the twins face has been considered 

with zero-degree orientation. After enhancement and 

segmentation of the image relevant geometrical features have 

been extracted. These features have been matched using an 

evolutionary algorithm called Genetic Algorithm. To throw 

more light the present work has been carried out in two 

phases: Modeling phase and Understanding phase. In the 

Modelling phase, a knowledge-based model or corpus has 

been framed using ANN by extracting relevant  features of the 

known frontal image. In the Understanding phase, this 

knowledge-based model or corpus has been utilized for 

Biometrical Authentication of Face using proposed algorithm 

call HABAT(Hybrid Approach Biometrical Authentication for 

twins). Many researchers like Zhao and Chellappa [5] 

proposed a Shape from shading (SFS) method for 

preprocessing of 2D images. Hu et al. [6] have modified this 

work by proposing 3D model approach and creating synthetic 

images under different poses. Lee et al. [7] has proposed a 

similar idea and given a method where edge model and color 

region are combined for face recognition after synthetic image 

were created by a deformable 3D model. Xu et al. [8] 

proposed a surface based approach that uses Gaussian 

moments. Chua et al. [9]-[10] introduced point signature to 

describe the 3D landmark that is used to describe the position 

of forehead, nose and eyes. From the literature survey it has 

been observed that still there is a scope in face recognition 

using ANN and GA (Hybrid approach).    

Swati y. Dhote et al. [11] has describe facial features which 

has important for the acceptance of expert proof in legal 

proceeding for determining the identity of an individual from 

facial images. They develop a model for face recognition 
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system which can distinguish two different persons who are 

identical twins. 

The paper has been organized in the following manner, 

section II proposes the problem formulation and solution 

methodology, section III proposes the results and discussions, 

section IV gives the conclusions and further scope of the work  

and final section gives all the references made in completing 

the present work. 

 

II. PROBLEM FORMULATION AND SOLUTION METHODOLOGY 

In the present paper the problem has been formulated in five stages.    
The first stage of the problem is the detection of noises and its 

removal from the image for better performance of the system. 

The second stage of the problem is the detection of boundaries 

or contours of the image. The third stage of the problem is the 

selection and extraction of relevant features from the enhanced 

and segmented image. The fourth stage of the problem is 

framing of knowledge-based model as corpus. The fifth stage 

of the problem is the recognition problem, given an unknown 

face image; the goal is to formulate an algorithm that matches 

the best pattern stored in the knowledge-based model for 

classification. The objective of this paper is to investigate and 

develop a new method for Biometric authentication using 

Hybrid Approach (ANN and GA) within a single framework. 

The paper aims to analyze and discuss experimentally the 

aforesaid problem in the subsequent subsections. 

A. Mathematical Preliminaries 

Based on the assumption that the original image is additive 

with noise. To compute the approximate shape of the wavelet 

(i.e., Any real valued function of time possessing some 

structure), in a noisy image and also to estimate its time of 

occurrence, two methods are available, first one is a simple 

structural analysis and the second one is the template 

matching technique. For the detection of wavelets in noisy 

image, assume a class of wavelets, Si(t), I = 0,...N-1, all 

having some common structure. Based on this assumption that 

noise is additive, then the corrupted image has been modeled 

by the equation -:   

       X(m,n)=i(m,n)+Gd(m,n)                                                 (1)                                                                                                                

where i(m,n) is the clean image, d(m,n) is the noise and G is 

the term for signal-to-noise ratio control. To de-noise this 

image, wavelet transform has been applied. Let the mother 

wavelet or basic wavelet be (t), which yields to, 

     (t)=exp(j2ft–t
2
/2)                                                          (2)                                                    

Further as per the definition of Continuous Wavelet transform 

CWT (a,), the relation yields to, 

 CWT (a,) = (1/ a )  )(tx {(t-)/a}dt                              (3)                                                        

The parameters obtained in equation (3) has been discretized, 

using Discrete Parameter Wavelet transform, DPWT (m, n), 

by substituting a = a
m

0
,    = n 0 a

m

0
. Thus equation (3) in 

discrete form results to an equation (4),  

DPWT (m, n) = 2
-m/2 k l

lkx ),( (2
-m

k – n)                    (4) 

where ‗m‘ and ‗n‘ are the integers, a0 and 0 are the sampling 

intervals for ‗a‘ and ‗‘, x(k,l) is the enhanced image. The 

wavelet coefficient has been computed from equation (4) by 

substituting a0 = 2 and 0 = 1.  

Further the enhanced image has been sampled at regular time 

interval ‗T‘ to produce a sample sequence {i (mT, nT)}, for m 

= 0,1,2, M-1 and n=0,1,2,…N-1 of size M x N image. After 

employing Discrete Fourier Transformation (DFT) method, it 

yields to the equation of the form, 

I(u,v)= )//(2(exp),(
1

0

1

0











N

n

M

m

NvnMumjnmi                            (5)  

for u=0,1,2,…,M-1 and v = 0, 1, 2, ……..,N-1                                     

In order to compute the magnitude and power spectrum along 

with phase angle, conversion from time domain to frequency 

domain has been done. Mathematically, this can be formulated 

as, Let R(u,v) and A(u,v) represent the real and imaginary 

components of I(u,v) respectively.  

The Fourier or Magnitude spectrum yields.  

  2/122 ),(),(),( vuAvuRvuI                                   (6)                                                                            

The phase angle of the transform is defined as,  









 

),(

),(
tan),( 1

vuR

vuA
vu

                                                     

(7)                                                                    

The power spectrum is defined as the square of the magnitude       

spectrum. Thus squaring equation (6), it yields, (8) 

                                                                                                                                                              

                            

                                                                                                                                                                                

Due to squaring, the dynamic range of the values in the 

spectrum has been found very large. Thus to normalize this, 

logarithmic transformation has been applied in equation (6). 

Thus it, yields. 

            )),(1log(),( vuIvuI
normalize

                      (9)                                                                        

),(),(),(),( 222
vuAvuRvuIvuP 



Bharat Journal of Science Technlogy and Humanities                                                                                                                                  

Volume – 1, Issue – 1, July – 2015 

ISSN: 2454-6151 (Printed version) 

URL: http://www.cvruresearch.org 

3 

 

The expectation value of the enhanced image has been 

computed and it yields to the relation, 

          E[I(u,v)]= 








1

0

1

0

),(
1 N

v

M

u

vuI
MN

                              (10)                                                                                                                                                                                                                               

where ‗E‘ denotes expectation. The variance of the enhanced 

image has been computed by using the relation, 

Var[I(u,v)] = E{[I(u,v) – I‘(u,v)]
2
}                                      (11)                                                          

The auto-covariance of an enhanced image has also been 

computed using the relation, 

Cxx(u,v)=E{[I(u,v)–I‘(u,v)][I(u,v)–I‘(u,v)]}                        (12)                                           

Then the power spectrum density has been computed from 

equation (12), 

))(2exp(),(),()(
1

0

1

0

nmfjnmWnmCfP
N

n

xx

M

m

E  








                              (13)                                                                             

where Cxx(m,n) is the auto-covariance function with ‗m‘ and 

‗n‘ samples and W(m,n) is the Blackman window function 

with ‗m‘ and ‗n‘ samples. 

The data compression has been performed using discrete 

cosine transform (DCT), given below,  

DCT(u,v)= 















 1

0

1

0

)(2
cos),(

N

n

M

m MN

nmT
nmI

                           (14)                                               

Further for the computation of principal components (i.e., 

Eigenvalues and the corresponding Eigenvectors), a pattern 

vector np , which can be represented by another vector nq  

of lower dimension, has been formulated using (5) by linear 

transformation. 

Thus   nn qMp                                                         (15)                                                                                          

where    ),( nmIM    for m= 0 to M-1 and n = 0 to N-1. 

and nq  =  min([M]), such that nq > 0 

Taking the covariance of equation (15), it yields, the 

corresponding Eigenvector, given in equation (16),  

)cov( npP                                                                (16)                                                                                       

and thus iii MMP ..                                        (17)                                                                          

where ‗I‘ are the corresponding Eigenvalues. 

For the detection of boundaries in an image 

mathematically, let ‗pix‘ at coordinates (x,y) has two 

horizontal and two vertical neighbors, whose coordinates are 

(x+1,y), (x-1,y), (x,y+1) and (x,y-1). The arrangement has 

been shown in figure4-1. This forms a set of 4-neighbors of 

‗pix‘, denoted as N4(pix). The four diagonal neighbors of ‗pix‘ 

have coordinates (x+1,y+1),(x+1,y-1),(x-1,y+1) and (x-1,y-1), 

denoted as ND(pix). The union of N4(pix) and ND(pix), yields 

8-neighbors of ‗pix‘. Thus, 

N8(pix)=N4(pix)ND(pix)                                                   (18)                  

A path between pixels ‗pix1‘ and ‗pixn‘ is a sequence of pixels 

pix1, pix2, pix3,…..,pixn-1,pixn, such that pixk is adjacent to 

pk+1, for 1  k < n. Thus connected component is defined, 

which has been obtained from the path defined from a set of 

pixels and which in return depends upon the adjacency 

position of the pixel in that path. In order to compute the 

orientation using reducing strategy, phase-angle must be 

calculated first for an original image. Hence considering 

equation (7), it yields, to some mathematical modelling. 

Let Ik be the side-view of an image with orientation ‗k‘. If k = 

0 degree, then I0 is the image with actual side-view. 

If the real and imaginary component of this oriented image is 

Rk and Ak. For k = 0 degree orientation, 

 kI =[R
2

k +A
2

k ]
2/1

                                                      (19)                                                                   

For k = 0
0

 , orientation, 

 90I =[R
2

90 +A
2

90 ]
2/1

                                                   

(20)                                                               

Thus phase angle of image with k = 0 degree orientations is 

 k =tan
1










k

k

R

A
                                                               (21)                                                                        

If k = k-5, (applying reducing strategy), equation (21) yields, 

 5k =tan
1














5

5

k

k

R

A
                                                          (22)                                                               

Form equation (21) and (22) there will be lot of variation in 

the output. Hence it has been normalized, by imposing 

logarithmic to both (21) and (22) 

normalize =log   51  kk                                            (23)                                                            

Taking the covariance of (23), it yields to perfect orientation 

between two side-view of the images i.e. , I 90  and I85   

I norientatioperfect =Cov  normalize                                          (24)                                                                  

The distance between the connected components have been 

computed using Euclidean distance method. A perfect 

matching has been done with the corpus with best-fit measures 
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using genetic algorithm. If the matching fails, then the 

orientation is reduced further by 5
0
, that is k = k-5 and the 

process is repeated till k = 45
0
. 

B. Solution Methodology with proposed algorithm  

The proposed algorithm called HABAT (Hybrid Approach 

Biometrical Authentication fro Twins) has been depicted 

below, 

Step1. Read the unknown Zero-degree oriented face image. 

Step2. Set the frame counter, fcount = Zero 

Step3. Set the flag for best fit as fbest = 1 

Step4. Do while fbest <> 0 

             Read the face_image[fcount] 

             Enhance the image using DCT 

             Compute the connected components  

             Locate ROI and Crop the image  

             Compute the relevant geometrical features  

             Perform the best-fit matching using Genetic algorithm 

             Compute the efficiency of matching of parameters  

             If true then fbest = 0 and display ‗ACCEPT‘  

            else display ‗REJECT‘ 

       End do 

III. RESULTS AND DISCUSSIONS  

In order to form a FACE_MODEL, a known frontal face 

image as depicted in figure 1 has been analyzed for the 

extraction of relevant features. Figure 2 shows the enhanced 

image, the histogram has been plotted in figure 3. The relevant 

ROI of different face parts have been shown in figure 4. The 

methods that have been applied for the above analysis are 

connected component, DCT and ANN. 

 

 

 

 

 

 

 

 

Original Image Enhanced / Noise-free Image

Segmented Image (SI) with Connected Components (CC) Difference of CC and SI

(a)Original Image (b)Motion Blurred Image

(c)Blurred Image (d)Sharpened Image

Fig. 1: (a) Original Image  (b) Enhanced / Noise-Free Image (c) 
Segmented Image with connected component (d) Difference of CC 

and SI  

 

 

 

 

 

 

 

 

 

 

 

Fig. 2: (a) Original Image (b) Motion Blurred (c) Blurred Image                       
(d) Sharpened Image 
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Fig. 4: (a) Original Image of twins (b) Enhanced / Noise-Free Image of twins 

(c) Segmented Image with connected component  of twins(d) Difference of 
CC and SI of twins 

 

Fig. 5: Probability distribution of face features extracted of frontal face 

 

 

Fig. 6: (a) Compliment image (b) Thresholding the image to show small 
structure (c) Closing the thresholded image (d) Opening the image to show 

large objects (e) Merging of small and large object of images (f) Watershed 

segmented image 

The output of the algorithm has been shown in Figure 7, 

Figure 8 and Figure 9. 

Original Image Enhanced / Noise-free Image

Segmented Image (SI) with Connected Components (CC) Difference of CC and SI
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Fig 7. Employment of Radon transform for computing muscle activation and 

contraction with projection count 36 and 90. 

 
  

Fig. 8. Employment of Radon transform for computing muscle activation and 

contraction with projection count 12 and 18. 

 

 

Fig. 9. Employment of Sobel and Canny edge function for the linearity in the 

computation of muscle activation and contraction  

 

From figure 7 and figure 8, it has been observed that the projection at 90 

degree is having wider profile than at 0 degree projection. This means the 

enery and intensity value of muscle activation and contraction appears 
maximum when the angle for parallel projection of extracted data is at 90 

degree. This estimated value can be further employed for the determination of 

sensors at the projected space using Fan-Beam projection. 

IV. CONCLUSIONS AND FURTHER SCOPE OF THE WORK 

In the present paper, the authentication process from side-view 

with 90-degree orientation has been performed using a 

proposed algorithm called HABA, which has been tested with 

the corpus developed and the result has been found very 

satisfactory. For further study, the proposed algorithm has to 

be tested with the image of the same subject by changing the 

getups and extracting the side-view geometrical features for 

biometrical authentication 
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Abstract— As all want to get specialized knowledge from the 

university for those future lives to get success in the field or to get 

job, it is very necessary to get quality education at the university 

level. As we all know that now-a-days, to get job and successfully 

manage it is going to be very difficult day by day. So, we must get 

the quality education from the university. 

In this situation the next question comes ―What university we 

should join from the thousands of universities all over the world 

and for what?‖ The solution of this problem will be the best if we 

get a ranking list of all the universities in hand just before joining 

time to the university. 

That’s why the concept of ranking comes into the play. The get 

skilled quality education we should get ranking of universities. 

Keywords— World Ranking, University. 

INTRODUCTION 

University is the main base for the higher education. We all 

want higher education to achieve some goal of our life, to 

know deeply about the subject we like most. University is the 

only place where one gets knowledge in some specialized 

manner. So, to get some specialized or skilled knowledge we 

attend university just after college level of learning. For this 

reason we should go to good university or college to get 

quality education. So, the term comes just after it is what the 

rank of the university is, we want to join for specialized 

knowledge. 

College and university rankings are rankings of institutions 

in higher education ordered by various combinations of 

various factors. Rankings have most often been conducted by 

magazines, newspapers, websites, governments, or academics. 

In addition to ranking entire institutions, organizations 

perform rankings of specific programs, departments, and 

schools. Various rankings consider combinations of measures 

of wealth, research excellence and/or influence, selectivity, 

student options, eventual success, demographics, and other 

criteria. There are no known college rankings of student 

academic quality. 

Some rankings evaluate institutions within a single country, 

while others assess institutions worldwide. The subject has 

produced much debate about rankings' usefulness and 

accuracy. The expanding diversity in rating methodologies and 

accompanying criticisms of each indicate the lack of consensus 

in the field. 

NEED OF RANKING 

As all want to get specialized knowledge from the 

university for those future lives to get success in the field or to 

get job, it is very necessary to get quality education at the 

university level. As we all know that now-a-days, to get job 

and successfully manage it is going to be very difficult day by 

day. So, we must get the quality education from the university. 

In this situation the next question comes ―What 

university we should join from the thousands of universities 

all over the world and for what?‖ The solution of this problem 

will be the best if we get a ranking list of all the universities in 

hand just before joining time to the university. 

That‘s why the concept of ranking comes into the play. The 

get skilled quality education we should get ranking of 

universities. 

CRITERIA OF RANKING 

We get ranking is important. Now the next question 

comes that how ranking can be possible and what are the 

bases of it? So, let look into the criteria of ranking. These 

are— 

(i) Academic-Peer Review: Composite score drawn from 

peer review survey. 

(ii) Employer-Review: Based on responses to employer 

survey. 

(iii) Faculty-Student Ratio: Based on student faculty ratio 

(iv) Citations per Faculty: Based on research performance 

factored against the size of the research body. 

(v) International-Faculty: Based on proportion of 

international faculty. 

mailto:pramodnaik678@gmail.com
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(vi) International-Students: Based on proportion of 

international students. 

(vii) Academic Performance: Based on overall academic 

performance of the university. 

 

 

I. RANKING OF UNIVERSITY IN GLOBAL LEVEL 

As the concept ‗university‘ comes from the education of 

global level, we should look into the global level first. There 

are few ranking organisations give ranking separately from 

many years. Some of the important are as follows:  

 

o Academic Ranking of World Universities 

The Academic Ranking of World Universities 

(ARWU) compiled by the Shanghai Jiao Tong University and 

now maintained by the Shanghai Ranking Consultancy, has 

provided annual global rankings of universities since 2003, 

making it the earliest of its kind. The ranking is funded by the 

Chinese government and its initial purpose was to measure the 

gap between Chinese and "world class" universities. ARWU 

rankings have been cited by The Economist magazine. It has 

been lauded for being "consistent and transparent" based on an 

article. The education ministers of France, Norway and 

Denmark travelled to China to discuss and find ways to 

improve their rankings. ARWU does not rely on surveys and 

school submissions. Among other criteria, ARWU includes 

the number of articles published by Nature or Science and the 

number of Nobel Prize winners and Fields Medallists 

(mathematics). Harvard and Stanford have topped the ranking 

for years. One of the primary criticisms of ARWU's 

methodology is that it is biased towards the natural sciences 

and English language science journals over other subjects. 

Moreover, the ARWU is known for "relying solely on 

research indicators", and "the ranking is heavily weighted 

toward institutions whose faculty or alumni have won ―Nobel 

Prizes": it does not measure "the quality of teaching or the 

quality of humanities." 

 

o Centre for World University Rankings 

This Saudi Arabia based consulting organization has 

published yearly rankings of world universities since 2012. 

Rankings are based on quality of education, alumni 

employment, and quality of faculty, number of publications, 

number of publications in high-quality journals, citations, 

scientific impact and number of patents. 

o Global University Ranking 

Global University Ranking measures over 400 

universities using the RatER, an autonomous, non-

commercial, Russian rating agency supported by Russia's 

academic society. The methodology pools universities from 

ARWU, HEEACT, Times QS and Webometrics and a pool of 

experts formed by project officials and managers to determine 

the rating scales for indicators in seven areas. It considers 

academic performance, research performance, faculty 

expertise, resource availability, socially significant activities 

of graduates, international activities, and international opinion. 

Each expert independently evaluates these performance 

indicators for candidate universities. The rating is the average 

of the expert evaluations. This ranking raised questions when 

it placed Russian Moscow State University in fifth place, 

ahead of Harvard and Cambridge. 

o Leiden Ranking 

The Centre for Science and Technology Studies at 

Leiden University maintains a European and worldwide 

ranking of the top 500 universities according including the 

number and impact of Web of Science indexed publications 

per year. The rankings compare research institutions by taking 

into account differences in language, discipline and 

institutional size. Multiple ranking lists are released according 

to various bibliometric normalization and impact indicators, 

including the number of publications, citations per 

publication, and field averaged impact per publication. 

o Professional Ranking of World Universities 

In contrast to academic rankings, the Professional 

Ranking of World Universities established in 2007 by the 

―École nationale supérieure des mines de Paris‖ measures 

the efficiency of each university at producing leading business 

professionals. Its main compilation criterion is the number of 

Chief Executive Officers (or equivalent) among the Fortune 

Global 500. This ranking has been criticized for placing five 

French universities into the top 20. 

o QS World University Rankings 

The QS World University Rankings are a ranking of 

the world's top universities produced by Quacquarelli 

Symonds and published annually since 2004. In 2011 they 

ranked 712 universities, with the University of Cambridge in 

the UK, Harvard University in the USA and MIT on top. The 

QS rankings should not be confused with the Times Higher 

Education World University Rankings. From 2004 to 2009 the 

QS rankings were published in collaboration with Times 

Higher Education and were known as the Times Higher 
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Education QS World University Rankings. In 2010 QS 

assumed sole publication of rankings produced with this 

methodology when Times Higher Education split from QS in 

order to create a new rankings methodology in partnership 

with Thomson Reuters. The QS rankings are published in the 

United States by U.S. News & World Report as the "World's 

Best Universities." However in 2014, the U.S. News & World 

Report launched their own international university ranking 

titled "Best Global Universities". The inaugural ranking was 

published in October 2014. 

The QS rankings use peer review data collected (in 

2011) from 33,744 scholars and academics and 16,785 

recruiters. These two are worth 40 per cent and 10 per cent of 

a university's possible score respectively. The QS rankings 

also incorporate citation per faculty member data from Scopus 

measures are worth 20 per cent of an institution's total 

possible score and the international staff and student data five 

per cent each. QS has published online material about its 

methodology. QS published the 2011 QS World University 

Rankings online on September 6, 2011. The rankings also 

appear in book form and via media partners including US 

News & World Report and The Chosun Ilbo. 

 RANKING OF UNIVERSITIES IN ASIAN LEVEL 

In 2009, Quacquarelli Symonds (QS) launched a 

department of the QS Asian University Rankings in 

partnership with The Chosun Ilbo newspaper in Korea. They 

rank the top 200 Asian universities and has now appeared 

three times. They release an independent list of rankings each 

time, different from that of the QS World University 

Rankings. These rankings use some of the same criteria as the 

World University Rankings but they use other measures, such 

as incoming and outgoing exchange students as well. As the 

criteria and their weightings are different, the QS World 

university rankings and the QS Asian University rankings 

released in the same academic year are different. Times 

Higher Education World University Rankings from 2004 to 

2009 Times Higher Education (THE), a British publication, 

published the annual Times. 

The Globe and Mail in 2010 described the Times Higher 

Education World University Rankings as "arguably the most 

influential." Research published by professors at the University 

of Michigan in 2011 demonstrated that the early THES 

rankings were disproportionately influential in establishing the 

status order of world research universities. 

 RANKING OF UNIVERSITIES IN  INDIA 

There are many ranking organizations working in 

India. The university degree system in India is similar to that 

in Europe. The first cycle lasts 3 years (4 years in the 

engineering specialization) after which one acquires a 

Bachelor‘s degree. After another 1-2 years, one acquires the 

Master‘s diploma. Three years of additional study leads to a 

PhD. 

It is interesting to note that there are different names 

for the categories of education levels in the system: 

Universities (for the 2nd and 3rd cycle) and Colleges (1st 

cycle). Often, colleges are affiliated with a university. You 

will find information about the different universities (in 

English) on the Ministry of Human Resource Development 

website. The Indian Institutes of Technology (IIT) are 

equivalent to the ―grandes écoles‖ in France. Areas of IIT of 

Excellence is space, aeronautics, computer science, electricity, 

electronics, shipbuilding, civil engineering, materials science, 

metallurgy, mechanical engineering, textile sciences, 

manufacturing, biochemistry and biotechnology. 

Some of the ranking of Indian institutions and 

universities by Ranking Web of Universities given below: 

Ranking 
World 

Rank 
University Name 

1 589 Indian Institute of Technology Bombay 

2 670 Indian Institute of Science Bangalore 

3 685 Indian Institute of Technology Kanpur 

4 777 Indian Institute of Technology Madras 

5 1150 
Cochin University of Science & 

Technology 

6 1199 University of Delhi 

7 1268 Tata Institute of Fundamental Research 

8 1283 Indian Institute of Technology Delhi 

9 1527 Anna University 

10 1587 Manipal University 

11 1606 
Indian Institute of Technology 

Kharagpur 

12 1621 
National Institute of Technology 

Rourkela 

13 1691 Panjab University 

14 1763 Jawaharlal Nehru University 

15 1906 Indian Statistical Institute Kolkata 

*Source: http://www.webometrics.info/en/Asia/India 

http://www.webometrics.info/en/Asia/India?sort=asc&order=University
http://www.iitb.ac.in/
http://www.iisc.ernet.in/
http://www.iitk.ac.in/
http://www.iitm.ac.in/
http://www.cusat.ac.in/
http://www.cusat.ac.in/
http://www.du.ac.in/
http://www.tifr.res.in/
http://www.iitd.ac.in/
http://www.annauniv.edu/
http://www.manipal.edu/
http://www.iitkgp.ac.in/
http://www.iitkgp.ac.in/
http://www.nitrkl.ac.in/
http://www.nitrkl.ac.in/
http://puchd.ac.in/
http://www.jnu.ac.in/
http://www.isical.ac.in/
http://www.webometrics.info/en/Asia/India
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CONCLUSION 

Finally it can be concluded that ranking of 

universities is very necessary now-a-days as the demand of 

skilled and quality educated person in the job competition. 

Parents and students want to attend the best university to get 

quality education to become successful. 

Now-a-days, there are a lots of university options for 

the students. Before few years student can attend his nearer 

university due to communication was not too easy like now. 

Now one can attend a university far from his home via 

distance education or online education system. So, options 

increased. But is the all universities offer same level of quality 

education? Certainly not, some of the university is not upto 

the mark in producing quality research. For this reason 

ranking is becoming more and more significant day after day. 

World ranking of university is really an importantly needed 

now-a-days. 
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Abstract— The first lesson of a child’s life is learnt at home. 

The family nurtures the individual and prepares him for his role 

and function in the society. Healthy parental relations in the 

home are a medium for making children into wholesome and 

adjustable personalities. These ongoing changes in the society 

have not only affected the thinking of people but has also 

changed the perceptions of people, their lifestyles, even the 

dimensions of anxiety have changed, now even the small children 

are facing different kinds of pressures, so adolescence which is 

considered an age of storm and strife is bound to have more 

pressures which affect their emotional maturity. The main 

objective of the topic is to find out the effect of home 

environment on different dimensions of emotional maturity of 

adolescents of Bilaspur District of Chhattisgarh. A sample size of 

120 Adolescents was selected and taken up for the study. Home 

Environment Inventory by Karuna Shankar Mishra and 

Emotional Maturity Scale by Dr. Yasvir Singh & Dr. Mahesh 

Bhargava are used for the study. It is found that there is 

significant effect of home environment on all the dimensions of 

emotional maturity of adolescents. 

Index Terms— Home Environment, Emotional Maturity, 

Adolescents. 

I. INTRODUCTION 

Home Environment stands for all those circumstances, 

which asset their influence on the child since conception to 

death. The first environment contact for a child is home, the 

development of child, inculcation of values and creating 

wholesome individuals all these functions are performed by 

the family which is the fundamental unit of human society. 

The first lesson of a child‘s life is learnt at home. The family 

nurtures the individual and prepares him for his role and 

function in the society. 

Healthy parental relations in the home are a medium for 

making children into wholesome and adjustable personalities. 

In fact, home and parents play the most important part in 

laying the foundation of the child‘s personality, because they 

are the most influential part of child‘s environment. 

Parents are an essential part of their child's environment. 

Therefore, in order to foster caring, responsible and strong 

children, adults need to have a positive view of them and serve 

as role models for their children. 

II. SIGNIFICANCE OF THE STUDY 

The purpose of the present study was to study the emotional 

maturity among adolescents in the age group of 13 to 15 years 

and the various factors affecting it like self-esteem, home 

environment and mental health. The adolescents in this age 

group face many kinds of pressures at home and also outside. 

It is a globally accepted fact that during adolescence a child 

goes through a lot of changes physically, emotionally and 

socially. These changes have a great impact on them; they can 

either make or break an individual. 

The family nurtures the individual and prepares him 

for his role and function in society. Consciously, or 

unconsciously the home environment moulds the behavior, 

personality, and attitude, level of aspiration, aptitude of the 

child. The emotional maturity is also affected by home 

environment and mental health, which means that these two 

factors also play an important role in shaping emotional 

maturity of an individual. The modern era of globalization and 

liberalization has not only changed the economy of our nation 

but also embarked a great revolution in the society and culture 

as a whole. These ongoing changes in the society have not 

only affected the thinking of people but has also changed the 

perceptions of people, their lifestyles, even the dimensions of 

anxiety have changed, now even the small children are facing 

mailto:sukriti.mon@gmail.com
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different kinds of pressures, so adolescence which is 

considered an age of storm and strife is bound to have more 

pressures which affect their emotional maturity. Emotional 

maturity plays an important role in how an individual behaves 

at home, school and society. 

Previous studies have shown that there exists a positive and 

significant relationship between emotional maturity and 

intelligence of student which implies that more intelligent the 

person is, more emotionally mature he is in the fast changing 

society home environment is changing, conflicting situation at 

home and outside disturbs the mental health also, weakens the 

adolescents psychologically and creates complexities in their 

social and familial relationships. 

i. Home environment serves as a foundation for early 

learning. As child‘s parent, you are her first teacher, and 

home is her first classroom. Creating a home environment 

that fosters learning can have a positive effect on your 

child's ability and desire to learn. 

ii. Learning Ability: Child's ability to learn is directly 

influenced by his learning environment. Children are better 

able to pay attention, absorb information and engage in 

learning if their brain is rested and their belly is full. So, 

this is very important to build their personal values. 

iii. Motivation: to decide how much effort and energy he/she 

will put into learning based on how much he values 

learning and education. Creating an environment where 

you can freely show interest in child's learning progress, 

communicate expectations and model learning can help to 

increase your child's motivation. 

iv. Attention Level: For a child to learn effectively, he/she 

must have some ability to sit still, pay attention and focus. 

v. Work Habits and Skills: To succeed in learning, your 

home environment must be conducive to developing solid 

work habits and study skills. 

vi. Maximizing Learning: Creating an environment that 

provides an opportunity for your child to explore her world 

can help to maximize learning. 

Keeping this in mind, the investigator visualized a need to 

study emotional maturity and its relationship with home 

environment among adolescents. 

III. STATEMENT OF THE PROBLEM 

The problem for the present study is stated as follows: 

Effect of Home Environment on Different Dimensions of 

Emotional Maturity of Adolescents –A Study 

. 

IV. OBJECTIVES OF THE STUDY 

i) To study effect of home environment on emotional 

instability dimension of emotional maturity of 

adolescents. 

ii) To study effect of home environment on emotional 

regression dimension of emotional maturity of 

adolescents. 

iii) To study effect of home environment on social 

maladjustment dimension of emotional maturity of 

adolescents. 

iv) To study effect of home environment on personal 

disintegration dimension of emotional maturity of 

adolescents. 

v) To study effect of home environment on lack of 

independence dimension of emotional maturity of 

adolescents. 

vi) To study effect of home environment on emotional 

maturity of adolescents. 

V. HYPOTHESES OF THE STUDY 

H01: There will be no significant effect of home 

environment on emotional instability dimension of 

emotional maturity of adolescents. 

H02: There will be no significant effect of home 

environment on emotional regression dimension of 

emotional maturity of adolescents. 

H03: There will be no significant effect of home 

environment on social maladjustment dimension of 

emotional maturity of adolescents. 

H04: There will be no significant effect of home 

environment on personal disintegration dimension 

of emotional maturity of adolescents. 

H05: There will be no significant effect of home 

environment on lack of independence dimension of 

emotional maturity of adolescents. 

H06: There will be no significant effect of home 

. 
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VI. METHOD 

In the present study researcher has used survey method. 

VII. SAMPLE 

In this study, all the students of class X in the High schools 

of Bilaspur District of Chhattisgarh formed the population of 

the study. In order to collect the data for the present study 4 

High schools were selected through random sampling 

techniques. 

VIII. TOOL USED 

In the present study, the tool used is- 

1. Home Environment Inventory by Karuna Shankar 

Mishra 

2. Emotional Maturity Scale by Singh & Bhargava 

Data were collected individually. The scoring of responses 

was done in accordance with the scoring key given in the 

manual. Statistical treatment of obtained data was done to test 

signification of each hypothesis. 

IX. STATISTICAL TECHNIQUES USED 

The scores obtained were subject to statistical treatment 

using proper statistical techniques. For this purpose Mean, 

Standard Deviation, t- test, was used. The result so obtained are 

interpreted and discussed in the light of problem factors to 

make the result meaningful. 

X. VARIABLES 

Independent variable: - Home Environment,  

Dependent variable: - Emotional Maturity, 

Intervening variable: - Students of class X in Secondary 

Schools. 

XI. ANALYSIS AND INTERPRETATION OF DATA 

H01: There will be no significant effect of home environment 

on emotional instability dimension of emotional 

maturity of adolescents. 

Table - 01 

Category N Mean SD SED 
t-test 

Value 
Df 

Home 

Environment 
120 226.1 48.11 

4.432 45.293 238 
Emotional 

Instability 
120 25.33 6.52 

Above table shows that the t value 45.293 is significant at the 

0.05 level and 0.01 level. Hence, the null hypothesis stated 

above is rejected. It means; there will be significant effect of 

home environment on emotional instability dimension of 

emotional maturity of adolescents. 

H02: There will be no significant effect of home environment 

on emotional regression dimension of emotional 

maturity of adolescents. 

Table - 02 

Category N Mean SD SED 
t-test 

Value 
Df 

Home 

Environment 
120 226.1 48.11 

4.45 45.166 238 
Emotional 

Regression 
120 25.1 8.07 

Above table shows that the t value 45.166 is significant at the 

0.05 level and 0.01 level. Hence, the null hypothesis stated 

above is rejected. It means; there will be significant effect of 

home environment on emotional regression dimension of 

emotional maturity of adolescents. 

H03: There will be no significant effect of home environment 

on social maladjustment dimension of emotional 

maturity of adolescents. 

Table - 03 

Category N Mean SD SED 
t-test 

Value 
Df 

Home 

Environment 
120 226.1 48.11 

4.447 45.372 238 
Social 

Maladjustment 
120 24.31 7.63 

Above table shows that the t value 45.372 is significant at the 

0.05 level and 0.01 level. Hence, the null hypothesis stated 

above is rejected. It means; there will be significant effect of 

home environment on social maladjustment dimension of 

emotional maturity of adolescents. 

H04: There will be no significant effect of home environment 

on personality disintegration dimension of emotional maturity 

of adolescents. 

Table - 04 

Category N Mean SD SED 
t-test 

Value 
Df 

Home 

Environment 
120 226.1 48.11 4.453 45.309 238 
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Personality 

Disintegration 
120 24.3 8.07 

Above table shows that the t value 45.309 is significant at the 

0.05 level and 0.01 level. Hence, the null hypothesis stated 

above is rejected. It means; there will be significant effect of 

home environment on personality disintegration dimension of 

emotional maturity of adolescents. 

H05: There will be no significant effect of home environment 

on lack of independence dimension of emotional 

maturity of adolescents. 

Table - 05 

Category N Mean SD SED 
t-test 

Value 
Df 

Home 

Environment 
120 226.1 48.11 

4.431 46.352 238 
Lack of 

Independence 
120 20.71 6.39 

Above table shows that the t value 46.352 is significant at the 

0.05 level and 0.01 level. Hence, the null hypothesis stated 

above is rejected. It means; there will be significant effect of 

home environment on lack of independence dimension of 

emotional maturity of adolescents. 

H06: There will be no significant effect of home environment 

on emotional maturity of adolescents. 

Table - 06 

Category N Mean SD SED 
t-test 

Value 
Df 

Home 

Environment 
120 226.1 48.11 

5.275 20.175 238 
Emotional 

Maturity 
120 119.6 32.00 

Above table shows that the t value 20.175 is significant at 

the 0.05 level and 0.01 level. Hence, the null hypothesis stated 

above is rejected. It means; there will be significant effect of 

home environment on emotional maturity of adolescents. 

XII. FINDINGS 

On the basis of result and discussions, the following 

findings were found: 

(i) There will be significant effect of home environment on 

emotional instability dimension of emotional maturity of 

adolescents. 

(ii) There will be significant effect of home environment on 

emotional regression dimension of emotional maturity of 

adolescents. 

(iii) There will be significant effect of home environment on 

social maladjustment dimension of emotional maturity of 

adolescents. 

(iv) There will be significant effect of home environment on 

personal disintegration dimension of emotional maturity 

of adolescents. 

(v) There will be significant effect of home environment on 

lack of independence dimension of emotional maturity of 

adolescents. 

(vi) There will be significant effect of home environment on 

emotional maturity of adolescents. 

 

XIII. SUGGESTIONS 

The investigator‘s work is complete only when some 

positive suggestions are put forth after the analysis of the 

problem. The following suggestions are worth mentioning to 

strengthen the finding obtained: 

 To Home Members 

a. Provide a safe and loving home environment. 

b. Create an atmosphere of honesty mutual trust 

and respect. 

c. Support and guide properly. 

d. Do not expect unreasonable achievement. 

Home environment plays an important role and the present 

study revealed that the increase of control at home can cause a 

hindrance in their independence, as children in this age want 

independence and to explore the world. Parents should 

provide more rewards, nurturance and permissiveness and 

should allow the adolescent to express his views freely. There 

should be a provision of opportunities with no interference 

from parents, which may help in proper development of the 

child. Parents should try to avoid the factors that can cause 

stress and frustration in the adolescents like punishment, 

deprivation of privileges, and rejection etc. This implies that 
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conditional love of parents for the child and imposing 

sanctions on children by isolating them from the beloved ones 

or putting their (parents) expectations to comply by their 

actions is in-fact detrimental for a child‘s harmonious 

development. 

Parents who are democratic in their dealings with children 

and provide reasonable freedom to them can pave a path for 

making their wards emotionally mature.  

Counselors or school administrators or teachers who face 

problems with adolescents like aggression, depression or use 

of drugs, can also be benefited by the findings of this study. It 

is evident that home environment plays an important role but 

the emotional maturity of adolescents. 

Students should be involved in activities that enhance the 

ability to think with maturity. The present study has given a 

clear picture of the current situation to help and identify the 

factors responsible for creating problems in the life of 

adolescents and how they can be helped. 
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Abstract- Anura, Ophidia and Sauria are the three 

important orders in the group of vertebrates and they are 

together known as herpetofauna with a large number of 

species are in the verge of extinction. Anura includes all the 

tailless amphibia, Ophidia includes the snakes and Sauria 

are the lizards. GHR which is popularly known as 

Gandhamardan Hills Range, lies in the western part of 

Orissa, is rich in herpetofauna diversity. From our recent 

survey it was found that this hills range harbours 14 species 

of anura, 10 species of lizards and 20 species of snakes. In 

this paper, a list of microhabitats of these animals is 

presented which is the outcome of our survey and 

assessment. Their microhabitats are exploited by many 

anthropogenic factors. It is our primary duty to give proper 

protection to these animals in situ and conserve them for the 

posterity to cherish. 

Keywords - Anura, Ophidia, Sauria, GHR,     Assessment, 

Microhabitats. 

 

I. INTRODUCTION: 

Depletion of Anura, Ophidia and Sauria (herpetofauna) 

throughout the globe and their extinction is causing a 

conscientious and diligent task to the people of all 

spheres of the society to conserve those [1]. Herpetofauna 

which are popularly known as herps belong to two big 

classes in the vertebrates. These two classes are 

Amphibia and Reptilia. The Amphibians probably 

originated 300 million years ago during Devonian period 

and flourished through carboniferous and Permian 

periods. During Carboniferous period of late Paleozoic 

era, about 250 million years ago, some labyrinthodont 

amphibians gradually took on reptilian characters [2]. 

From that time they became an inseparable part in all the 

ecosystems of the biosphere. They help to maintain the 

balance of nature and serve a lot to the mankind. But 

unfortunately due to anthropogenic factors they are 

depleting very sharply from the earth. In most of the parts 

of the earth herpetologists are trying to provide the actual 

inventory and assessment of these animals.  In India also 

the work was done accurately and many new species 

were discovered by them. Many herpetologists in Orissa 

and Chhattisgarh also did some inventory and assessment 

of herpetofauna in an excellent way [3, 4, 5, 6, 7]. It was 

found that some area in the state of Orissa is remaining 

uncovered in this field and most of these species are 

becoming extinct before they come to human knowledge. 

One wildlife study was carried by Pradhan during 1987 in 

the GHR (Gandhamardan Hills Range of West part of 

Orissa) which was a preliminary assessment of the 

biodiversity. [8]. In the monsoon and post monsoon of 

2012 and 2013, we carried out a survey to assess the 

diversity of these animals in this hills range and prepared 

an inventory and assessment of their microhabitats in 

which these are dwelling [1, 9, 10]. 

II.METHODS AND METHODOLOGY 

The study area, Gandhamardan Hills Rangelies between 

20
0
 42‘-21

0
 00‘ north latitude and 82

0
41‘-83

0
05‘ east 

longitude inside the western part of state of Orissa, India 

(Figure 1). The GHR is classified as a reserve forest 

calculated to be 251 km
2
 [11] which is a part of Eastern 

Ghats of India [12]. This hills range forms a natural 

boundary on the North Western side Bolangir district and 

the Southern boundary of Bargarh district of Orissa. The 

richness of GHR is due to its‘ water resources with 840 

springs perennial in nature, which feed water into 54 

small streams and 14 larger streams joining two rivers the 

Ong and the Suktel. These two rivers join the Mahanadi 

of Orissa [8]. This forest ecosystem is rich in Biodiversity 

[13]. The damp skin, larval stage and communal 

behaviour of amphibians made them different from other 

herpetofauna, which was discussed by Heyer [14]. 

Lizards showed positive correlation with leaf litter. This 

was particularly more evident in case of skinks and 

agamids. The association of geckos, skinks and agamids 

with microhabitat availability has already been earlier 
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shown [15, 16, 17,18]. The specific habitat features are 

essential for leaf litter reptiles as they can meet the 

conflicting demands of thermoregulation, predator 

avoidance and participation in other activities [19].  

Several factors must be considered when planning 

surveys and monitoring programmes for snake dens. 

Investigators designing or implementing visual surveys of 

known or new den sites must incorporate mechanisms to 

account for bias among observes with different search 

images, abilities to concentrate, experience or knowledge 

of the target species [20].Herpetofauna are most active 

during monsoon and post monsoon. During the rest of the 

year, most of the species hibernate/aestivate and are rare 

to sight. Hence, the months from July to November of 

2012 and 2013 were selected as the period of study 

timing. This period represents the active period of these 

fauna. The animals are both diurnal, nocturnal and some 

are crepuscular. So that the survey was conducted at day, 

evening and night time. The visual encounter survey 

(VES) technique was used. The VES technique involves 

walking through the study site systematically searching 

for all these animals. No time constrained studies (TCS) 

were utilised and hence a varied amount of time was 

utilised at the sites based on species diversity. 

Microhabitat assessment included terrestrial, arboreal, 

Fossorial and aquatic during the study [21]. Periodical 

searches under rocks and debris were carried out ensuring 

that microhabitats were not disturbed. Multiple sampling 

technique (MST) was used which is broadly divided into 

two categories i.e. direct and indirect sampling methods 

given in Table 1 [1, 16, 22]. Identification was performed 

capturing the animals by hand using the gloves and hooks 

and then these were photographed. All the specimens 

were released in the same microhabitats where these were 

captured. The photographs were matched with referred 

literatures and identified properly [23, 24, 25, 26, 27]. 

The equipments which used for survey work were the 

hand gloves, hooks, torches for night searches, measuring 

tape, Nikon-L 810(24X zoom camera) and a Nikon 

coolpix-2500 camera for photography. All animals after 

diagnosis and photographed were released into their 

habitats in situ [28]. 

 

Figure 1.Gandhamardan Hills Range of Western Orissa, India. 

 

Table-1: Different methods used for identification and documentation of herpetofauna groups (+ indicate the method applied for particular 
herpetofauna group recognition during present study). 

Direct method Sampling methods Anura Lizards Snakes Comments. 

 Hand Capturing + + + Simple and most reliable method and 

 Extensive Search in 

microhabitats 

+ + + Applied in all habitats. 

Indirect 

method. 

Opportunistic spotting + + + Spotted accidentally, Best result obtained during early 

hours after day break. 

 Call Survey +   Mostly used at night. 

 Acquiring information from 

local people. 

+ + + Useful for chronological comparison of herpetofauna 

diversity. 

III.RESULTS AND DISSCUSSION 

From the assessment of the microhabitats of these 

herpetofauna of GHR it is observed that there are 44 

species of these animals belong to 30 genera and 13  

families given in Chart 1. The amphibians are only 

anura of 14 species belonging to 10 genera and 04 

families [1]. The lizards are of 10 species belonging to 

06 genera and 04 families [9]. The snakes are of 20 

species belonging to 17 genera and 05 families [10]. The 

microhabitats of the herpetofauna are classified into 05 

categories, such as HH=Human habitation of tribal 

villages, AG=Agricultural fields of tribal people in the 

edge of forest, SC=Scrub forest, where small bushes are 

present, GL=Grass Land in the forest & DF=Deep forest 

i.e. present near the hill streams. Their mode of 

adaptation are classified into 05 types, such as 
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T=Terrestrial, F=Fossorial, A=arboreal, AQ=Aquatic, 

aq=semi aquatic. Their habits of these animals are also 

divided into many types such as, N=Nocturnal, 

D=Diurnal, C=Crepuscular, O=Oviparous & 

V=Viviparous. All their microhabitats, adaptation and 

habits are assessed properly which are given in Table-2, 

3 & 4.During this assessment it was found that from 

anura Duttaphrynus melanostictusisthe most abundant 

species, where as Ramanella veriagatais the rare 

species. From the lizards most abundant isCalotes 

versicolor and rare species is Varanus bengalensis. 

From snakes, most abundant isAmphisema stolatum and 

the rare species is Ramphotyplops braminus. Some 

species are becoming rarer due to their habitat 

destruction due to human activities. When interviewed, 

local people told that in the near past, Chameleon 

zeylanicuswas present in the deep forest but now it is 

not found. They also told the number of species from 

each group is decreasing sharply. Tribal people of the 

area use some of these animals for medicinal purposes 

[29]. This is one of the anthropogenic pressures on 

them. 

 

 
Table-2: Name of the amphibian species, their microhabitats & adaptation [1]. 

 

 

Sl.No. Name of the Species Microhabitat & their adaptation. 

01. Duttaphrynus melanostictus(Schneider,1799)  (HH) /(T) (Most abundant species) 

02. Duttaphrynus stomasticus(Lutken,1864)  (AG)/ (T/F) 

03. Euphlyctis cyanophlyctis(Schneider,1799)  (AG/AQ) 

04. Fejervarya orissaensis(Dutta,1997) (AG/DF)/ (AQ/aq) 

05. Fejervarya limnocharis(Gravenhorst,1829) (AG/DF)/ (AQ/aq) 

06. Hoplobatrachus tigerinus(Daudin,1802)  (AG/DF)/ (aq) 

07. Hoplobatrachus crassus(Jerdon,1853)  (AG/DF)/ (aq) 

08. Sperotheca breviceps(Schneider,1799)  (SC/DF),/(F) 

09. Sperotheca rolandae(Dubois,1983)  (SC/DF)/ (F) 

10. Microhyla ornata(Dumeril & Bibron,1841)  (AG/ DF)/ (F/aq) 

11. Kaloula taprobanica(Parker,1934)  (SC, HH)/ (A) 

12. Ramanella veriagata(Stoliczka,1872)  (AG)/ (F/A)  (Rare species) 

13. Uperodon systoma(Schneider,1799)  (AG/ HH/DF)/ (F) 

14. Polypedates maculatus(Gray,1834)  (HH/ SC/DF)/(A) 

 

(The habitats of the amphibians are classified into 4 types such as HH=Human Habitation, AG=Agricultural Fields, 

SC=Scrub Forest and DF=Deep Forest. The Scrub forest includes the areas where small bushes grow densely. The Deep 

forest, near the hill streams. Their adaptive habits is classified into A=Arboreal, T=Terrestrial, AQ=Aquatic, aq= semi 

aquatic and F=Fossorial.) 

 
Table 3. List of species names (lizards), microhabitats and their adaptation [9]. 

S. No. Name of the Species Microhabitat & their adaptation 

01 Hemidactylus fleviviridis(Ruppell,1835) N/A , SC//HH and O. 

02 Hemidactylus frenatus(Dumeril & Bibron,1836) N/A , SC/HH and O. 

03 Hemidactylus brookii(Gray,1845) N/C/A/T , SC/DF/HH and O. 

04 Hemidactylus leschenaultia (Dumeril & Bibron, 1836) N/A/T , SC/DF/HH/AG  and O. 

05 Lygosoma punctatus (Gmelin, 1799) D/C/T, HH/SC/DF and O. 

06 Mabuya carinata (Schneider,1801) D/T//A, HH/SC/DF and O. 

07 Mabuya macularia(Blyth,1853) D/T/A , HH/SC/DF and O. 

08 Calotes versicolor(Daudin,1803) D/A,  HH/SC/DF and O.(Most abundant species) 

09 Sitana ponticeriana(Cuvier,1844) D/T, HH/SC/DF/AG and O. 

10 Varanus bengalensis(Daudin,1802) D//T/A/AG/, HH/AG/SC/DF and O.(Rare species) 

 

 (The habitats of lizards are classified into four types such as, HH = Human Habitation of the tribal people, AG = 

Agricultural Fields of the tribal villages, SC = Scrub Forest, and DF= Deep forest. The scrub forest includes the areas 

where small bushes grow densely. The deep forest is near by the hill streams i.e. semi evergreen. Adaptive 

types:N=Nocturnal D=Diurnal, C=Crepuscular, A = Arboreal, T = Terrestrial, O= Oviparous and V=Viviparous. 
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Table-4.Name of the species (snakes), their microhabitats and adaptation, [10]. 

Sl.No. Name of the Species Microhabitat & their adaptation. 

01 Gongylophis conicus(Schneider,1801)  N/C/F/T , SC/HH and V. 

02 Python molurus(Linnaeus.1758) N/A/T , SC/DF/GL and O. 

03 Ahetula nasuta(Lacepede,1789) D/A/T , SC/DF/GL  and V. 

04 Amphisema stolatum(Linnaeus,1758) D/T, HH/SC/DF and O.(Most abundant species) 

05 Argyrogena fasciolata(Shaw,1802) D/T/aq/A, HH/SC/DF and O. 

06 Boiga trigonata(Schneider,1802) N/T , HH/SC/DF and O. 

07 Boiga  forsteni(Dumeril & Bibron.1854) N/T,  HH/SC/DF and O. 

08 Chrysopelea ornata(Shaw,1802) D/A, HH/SC/DF and O. 

09 Dendrelaphis tristis(Daudin,1803) N/C/T/AG/F, HH/GL/SC/DF and O. 

10 Macropisthodon plumbicolor(Cantor,1836) D/A/T, SC/DF and O. 

11 Oligodon arnesis(Shaw,1802) N/A/T, HH/SC/DF and O. 

12 Lycodon aulicus(Linnaeus,1758) N/T, HH/SC/DF and O. 

13 Ptyas  mucosus(Linnaeus,1758) D/T/A, HH/AG/SC/DF and O. 

14 Xenochrophis piscator(Schneider,1799) D/N/aq/AQ, HH/DF and O. 

15 Bungarus caeruleus(Schneider,1801) N/aq/T, HH/AG/SC/DF and O. 

16 Bungarus fasciatus(Schneider,1801) N/T , HH/SC/DF and O. 

17 Naja  naja(Linnaeus,1758) D/T, HH/SC/DF and O. 

18 Naja  kaouthia(Lesson,1831) D/C/aq/T/F , HH/SC/DF and O. 

19 Ramphotyplops braminus(Daudin,1803) C/T/F/aq, HH/SC/DF and O. (Rare species) 

20 Daboia  russelii(Shaw & Nodder,1797) N/C/F, HH/SC/DF and O. 

(The habitats of snakes are classified into four types such as, HH = Human Habitation of the tribal people, AG = 

Agricultural Fields of the tribal villages, GL=Grass Land, SC = Scrub Forest, and DF= Deep forest. The scrub forest 

includes the areas where small bushes grow densely. The deep forest is near by the hill streams.  Adaptive types: 

N=Nocturnal, D=Diurnal, C=Crepuscular, A = Arboreal, T = Terrestrial, AQ = Aquatic, aq = semi aquatic, F= Fossorial. 

O=Oviparous and V=Viviparous.) 

(Chart-1: Family Status of anura, ophidia&sauria of GHR) 
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(Chart 2: Percentage of different families of Amphibia in GHR out of 

14 species [1] 

 

 

 

 

 
(Chart 3: Different families of lizards of GHR out of 10 species [9] 

 

 

(Chart 4: Percentage of different families of snakes in GHR out of 20 
species.[10] 

 

 

 

 

 

IV.CONCLUSION 

The forest department of government of Orissa is 

advised to give proper and significant attention to 

restore the habitat loss and in decline of the population 

of these animals and to pay additional attention in the 

land use pattern and subsequent fragmentation in GHR. 

It is necessary to check habitat fragmentation and split 

and provide sufficient protection for the breeding and 

survival of these animals. Once split and fragmentation 

occurs only extensive restoration programmes will be 

able to reverse the negative impacts [30]. Hence it is 

essential to check habitat degradation and loss. An 

intensive long-term study on their population and 

ecology of their habitat is necessary in GHR. Loss of 

habitat due to anthropogenic activities must be checked 

to ensure reproductive and survival success of these 

neglected animals. Biologists must be pragmatic to 

assess which causes of population declines can be 

obviated directly. The impact of habitat degradation, 
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introduced invasive species and unsustainable use can 

be controlled immediately. Current evidence suggests 

the herpetofauna declines, which are exacerbated by 

burgeoning human populations, constitute a worldwide 

crisis [31]. 
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Abstract-The objective of this study was to study the aero and 

leaf surface mycoflora of Hibiscus sabdariffa. Study of aero 

and leaf surface mycoflora of Hibiscus sabdariffa was done 

during summer season (March to June 2013). The observation 

shows some common fungal colonies at particular period of 

appearance in the leaf surface. Total 145 colonies were isolated 

as aeromycoflora and total 114 isolated as leaf surface 

mycoflora during the investigation period. Dominating fungal 

species are Curvularia lunata, Aspergillus Niger, Alternaria 

alternata, Aspergillus flavus, Cladosporium cladosporioides, 

Fusarium oxysporum. 

 

Key words: Aeromycoflora, Hibiscus sabdariffa, Seasonal 

Variation, Fungal species. 

 

I. INTRODUCTION 

Microorganisms were probably the first living things to 

appear on earth. Aerobiological studies have received much 

attention recently because of application in the field of 

allergy, dispersal of pathogens and in allied aspect of 

microbiology. Since fungal species constitute the major 

component of airborne flora, the study of aeromycology is 

highly significant. Environmental aeromycology constitutes 

one of the major aspects mainly because of the dominance 

of fungal spores in the airspora (Tilak 1981). Leaf surface is 

the platform of the numerous fungal spores present in the 

air. During suitable microhabitat these spores are settled 

down on this having platform and try to colonised. After 

settle down fungal spores, a triangular relationship appears 

among the micro-organisms, leaf surface and the 

environment. 

Seasonal variation affects aero and phyllo mycoflora of the 

area. Fungal spores are not equally distributed in the 

environment their distribution varies according to 

geographical location and meteorological condition. In 

summer the temperature of Raipur goes to a maximum of  

43-46 degree celcius. The related investigation of such type 

was that of Kulshrestha and Chauhan (2001), Sawane 

(2010), Sharma (2011). 

 

II. MATERIAL & METHODS 

Hibiscus sabdariffa (Roselle) plant belongs to the family 

Malvaceac, is an important annual crop grown in tropical & 

sub tropical climate in all over world (Copley, 1975).  The 

plant is 2.5 to 3.5m tall (Photoplate 1).Chhattisgarh people 

are grown for vegetable and they are used dry calyx as 

beverage. It‘s called amari & jerra bhaji. It also has some 

medicinal properties (Mohamed, 2012). Sampling of fungal 

spores was done with the help of gravity petriplates methods 

during March 2013 to June 2013 i.e., the summer season. 

The sampling was done fortnightly by exposing five 

petriplates containing PDA media. 

For isolation of aeromycoflora 

For study of aeromycoflora over the plants, 5 petriplates 

containing PDA( potato,dextrose,agar) media were used. 

The petriplate were exposed over cultivated Hibiscus 

sabdariffa field for 5-10 minouts. Then this petriplates were 

brought in to the laboratory and incubated at 25-
+ 

1
0 C

 for 5 

to 7 days. After incubation period, number of colonies was 

counted, identification with the help of available literature 

and finally sends this culture to authentic authority: National 

centre of fungal taxonomy Delhi for identification. (Jadhav 

1994,). 

mailto:drktsharma@gmail.com
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For isolation of leaf surface mycoflora 

For the isolation of leaf surface mycoflora, leaves of 

Hibiscus sabdariffa plants were sampled randomly at a 

regular interval of 15 days. Sampled leaves were then 

placed in sterilized polythene bags and brought in to the 

laboratory. After that, leaves were placed in 250 ml conical 

flask is hand shaken for 30 minutes to obtain a homogenous 

suspension of microorganism. This suspension is used for 

isolation of leaf surface mycoflora. 0.1ml of this suspension 

was poured in to petriplates containing PDA media. 

Petriplates will be at a time in each experiment, and then 

these petriplates are incubated at 25±10C for 6-7 days 

(Sharma 2001). Fungal colonies were counted from each 

plate, identified and maintained the pure culture (Photoplate 

2). 

 

III. RESULT & DISCUSSION 

Soil, Water and Plants are the three major source of airspora 

present in our nature. Total 145 fungal colonies isolated in 

summer season as aeromycoflora during the investigation 

whereas 114 as leaf surface mycoflora.  Monthly occurrence 

of fungal species observed. In March 56 colonies isolated 

from both leaf as well as from air, in April from air 31 and 

from leaf 28 colonies recorded. Only 1o fungal colonies 

isolated in the month of May from leaf surface but 22 

colonies observed in air. Again increase no. of fungi 

observed in June month; 36 in air and 20 from leaf. (Table-

1, 2 & Fig-1 ). During studied of some fungal spores were 

found only restricted environment like Aspergillus  flavus, 

Curvularia lunata, and Fusarium species was presented only 

in air. On the contrary Penicillium   frequentans isolated 

from leaf surface but absent in air observation. It was also 

noted that in air anamorphic fungi were dominated group: 

73.03% followed by ascomycotina 13.09%, 10.33 

zygomycotina and minimum presence 3.43 showed by 

mycelia sterilia (Fig-2).  Similar results have also reported 

by various scientists i.e. Jadhav and Tiwari (1994), 

Singh(2006), Chandel (2014).  

 

 

 

TABLE: 1 SHOWING NUMBER OF FUNGAL COLONIES OF AEROMYCOFLORA OF HIBISCUS sabdariffa 

(Roselle). 

S No Name of Fungi 
SUMMER SEASON 

Mar Apr May June Total 

 Zygomycotina      

1.  Mucor  hemalis 2 - - - 2 

2.  Rhizopus  oryzae 3 - - -     3 

 Ascomycotina      

3.  Emericella  nidulans 4 - 3 - 7 

4.   Lewia  infectaria - - 5 7 12 

 Anamorphic fungi      

5.  Alternaria  alternata - 5 - 5 10 

6.  Aspergillus  flavus - 2 8 - 10 

7.  
Aspergillus  

fumigatus 
12 7 4 7 30 
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S No Name of Fungi 
SUMMER SEASON 

Mar Apr May June Total 

8.  
Aspergillus  

japonicus 
- - - 1 1 

9.  Aspergillus  niger 5 4 - 8 17 

10.  
Cladosporium  

cladosporioides 
16 - 2 - 18 

11.  Curvularia  lunata  4 - - - 4 

12.  Fusarium  oxysporum - 3 - - 3 

13.  Penicillium  citricum - - - 6 6 

14.  Phoma   fimeti 1 6 - - 7 

 Mycelia sterilia    

15.  
Mycelia  sterilia  

(Black) 
2 - - 2 4 

16.  
Mycelia  sterila 

(white) 
7 4 - - 11 

Grand Total of fungal colonies 56 31 22 36 145 

 

TABLE: 2 SHOWING NUMBER OF FUNGAL COLONIES OF LEAF SURFACE MYCOFLORA OF HIBISCUS  sabdariffa(Roselle). 

S No Name of Fungi 
SUMMER SEASON 

Apr May June Total 

 Zygomycotina     

1.  Mucor   hemalis - - -    3 

2.  Rhizopus   stolonifer - - -    1 

 Ascomycotina 

3.  Emericella  nidulans - 2 - 6 

4.   Lewia  infectaria - 4 11 15 

 Anamorphic fungi     

5.  Alternaria  alternata - - - 3 

6.  Aspergillus   fumigatus 15 4 2 26 

7.  Aspergillus   japonicus - - - 1 

8.  Aspergillus  niger 2 - - 11 

9.  
Cladosporium  

cladosporioides 

- - 1 10 

10.  
Penicillium   

frequentans 

6 - 1 7 

11.  Phoma   fickeli 2 - - 3 

 Mycelia sterilia   

12.  
Mycelia sterilia 

(Black) 
- - 5 14 
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S No Name of Fungi 
SUMMER SEASON 

Apr May June Total 

13.  Mycelia sterila (gray) 3 - - 13 

14.  Mycelia sterila (white) - - - 1 

Grand Total of fungal 

colonies 
28 10 20 114 

 

Fig 1: Variation in Aero and Leaf surface mycoflora in summer 

 
 

Fig 2: Class wise % contribution 
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No. of fungus 

colonies of 

aeromycoflora
No. of fungus species 

of aeromycoflora

No. of fungus 

colonies of leaf 

mycoflora
No. of fungus species  

of leaf mycoflora

3.43%

13.09%

73.03%

10.33%

Class wise % contribution of 

aeromycoflora  in Summer Season

Zygomycotina

Ascomycotina

Anamorphic fungi
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Photoplate 1: Plant field Hibiscus sabdariffa (Roselle) flowering & fruiting (red calyx) 

 

 
 

Figure 2: Fungal culture in PDA plates. 
 

  

 

REFERENCE 
 

[1] Chandel U(2014) :Fungal diversity in the phylloplane and 

rhizosphere of Jatropha curcus L. Ph.D. Thsis, Pt. R. S. U., Raipur 

(C.G.),  

[2] Copley, L. S. (1975) : An introduction to the botany of tropical 

crops. Longman group, U.K. 

[3] Jadhav, S. K., Tiwari, K. L. (1994) : Aeromycoflora of Ravan 

village. Indian Bot. Rept. 1 (1): P 33-36. 

[4] Mohamed, B. B., Sulaiman, A. A., and Dahab, A. A.(2012) : 

Roselle (Hibiscus sabdariffa L.) in Sudan, Cultivation and their 

uses. Bulletin of environment, Pharmacology and Life Sciences. 

1(6) : 48-54. 

[5] Sharma K(2001): Studies of aeromycoflora in relation to leaf 

surface mycoflora of Ocimum sanctum Linn plant. Ph.D. Thsis, Pt. 

R. S. U.,Raipur (C.G.).  

[6] Sharma K(2010) : Isolation of soil Mycoflora of Katao near 

Gangtok, India Journal of Phytology,; 2(5): 30-32. 

[7] Sharma K 2011 Survey of aerophyllo mycoflora of Ocimum 

sanctum plant in relation to environmental factors, International 

Journal of Recent Scientific Research. 3/3 85-87 

[8] Singh, N. B. (2006) : Studies of aeromycoflora in relation to leaf 

surface mycoflora of Mentha arvensis Linn. Ph.D. Thsis, Pt. R. S. 

U., Raipur (C.G.).  

[9] Tilak, S. T., Pillai, S. G., and Saibaba, M. (1981) : Components of 

airspora inside the library and its relevance to book deterioration. 

Proc. Nat. Conf. Env. Biol, : 173-177 Proc. Nat. Conf. Env. Biol, : 

173-177.  

[10] Kulshrestha A and Chauhan S.V.S. ,2001 Aeromyco flora of some 

hospitals of agara city J. Aerobiol 14 (1&2): 33-35 

[11] Sawane : 2010 A survey of air born Penicillium in different 

environment of Nagpur. J.Ind.Bot.Soc.89(I&II):149154 



 

 

Bharat Journal of Science Technlogy and Humanities                                                                                                                                 

Volume – 1, Issue – 1, July – 2015 

ISSN: 2454-6151 (Printed version) 

URL: http://www.cvruresearch.org 

28 

 

An application of the Cesarosummability to the 

wavelet approximation 
 

Shubhra Sharma
1
, Chitaranjan Khadanga

2
 

Dept. of Mathematics, 

Dr.C.V.Raman University, Bilaspur (C.G), 

Professor, Dept .of Mathematics R C E T Bhilai (C.G) 

Shubhrasharma13@gmail.com 

Chitakhadanga@gmail.com 

 
Abstract: In this paper we have been proved the rapid rate of 

convergence of the Cesarosummability method and we obtain the 

relation which is valid for avoiding the Gibb’s phenomenon in 

intermediate levels of wavelet approximation. Finally some 

compression between the results obtained by the Norlund means 

and the Cesarosummability methods reveals a slight  

improvement concerning the reduction of excessive oscillations. 

KEY WORDS: Summability method, Fourier series, 

approximation theory, wavelet frames. 

 

I. INTRODUCTION 

 Let𝑓𝜖𝐿2  0,1  ;   𝑓2(𝑡)𝑑𝑡 < ∞ 

A wavelet representation of ‘𝑓’ is aseries of the from  

𝑓 = 𝐶0 +   < 𝑓, ψ
j,k

>

2𝑗

𝑘=1

∞

𝑗≥0

ψ
j,k

 

Where 𝐶0 is a constant, 𝐶0 =  𝑓 𝑡 𝑑𝑡
1

0
  and 

𝜃𝑗 ,𝑘 ≡< 𝑓,    ψ
j,k

>=  f t ψ
j,k

1

0
(t)dtand 

The basic functionsψ
j,k

 are orthonormal, oscillatory singnals, 

each with an associated scale2−𝑗   and position𝑘 × 2−𝑗 .ψ
j,k

is 

called the wavelet at scale2−𝑗  and position. 

Also we have, the Cesaro sum (𝑐, 𝑟) of a series is extended to 

the copy of an infinite integral  𝑓(𝑎)𝑑𝑎
∞

𝑎
 by taking in place 

of the integral  lim𝑛→∞   1 − 𝑎/𝑛 𝑟𝑓(𝑎)𝑑𝑎
𝑛

𝑎
 

This limiting value when it exists is called the sum (𝑐, 𝑟)  of 

the integral. 

 Thus instead of Fourier‘s repeated integrals , 
1

𝜋
 𝑑𝑎

∞

0

 𝑓(𝛽) cos 𝑎 𝛽 − 𝑥 𝑑𝛽
∞

−∞

, 

We have the sum (𝑐, 𝑟) 

lim
𝑛→∞

𝐼𝑛 𝑟 = lim
𝑛→∞

1

𝜋
  1 − 𝑎/𝑛 𝑟𝑑𝑎

𝜋

𝑎

× 

 𝑓(𝛽) cos 𝑎 𝛽 − 𝑥 𝑑𝛽
∞

−∞

 

The function 𝐼𝑛 𝑟  has the same relation to the infinite integral 

as the function 𝑐𝑛 𝑟  to the series, with the usual notation of 

Cesarosummability. 

Therefore, it is shown that the Gibb‘s phenomenon occurs in 

Fourier‘s integral  when, and does not occurs when  . Also that 

the question of its occurrence in the sum, for , depends as in 

the case of Fourier series on the behavior of the function  

  1 − 𝑎/𝑛 𝑟
sin 𝑎

𝑎
𝑑𝑎

𝜋

𝑎

 

 

 

KNOWN RESULTS:  

1. We know by Haar wavelets, the ―first ― wavelet basis that 

was developed. 

ψ
j,k

 t = 2
j
2(1  t ϵ  2−𝑗  𝑘 − 1 , 2−𝑗  𝑘 −

1

2
    

−1  t ϵ  2−𝑗  𝑘 −
1

2
 , 2−𝑗𝑘  )   

 ψ
j,k

 t 
1

0

𝑑𝑡 = 0,    so that  

 ψ2
j,k

 t 
1

0

𝑑𝑡 =  2𝑗
𝑘2−𝑗

 𝑘−1 2−𝑗
𝑑𝑡 = 1 

 ψ
𝑗 ,𝑘

 t ψ
𝑙 ,m

 t 
1

0
𝑑𝑡 = 0, unless𝑗 = 𝑙, 𝑘 = 𝑚and 𝑓 is 

a constant on 

[2−𝑗  𝑘 − 1 , 2−𝑗𝑘],  then  𝑓 ψ
𝑗 ,𝑘

 t dt = 0 

because of this and the fact that each wavelet basis function is 

supported an a small region means that wavelet are blind to 

constant patches. 

By graphical we have, 

mailto:Shubhrasharma13@gmail.com
mailto:Chitakhadanga@gmail.com
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2.If  n  is a non-negative and non-increasing sequence such 

that  nnp   where  is a sequence of positive 

numbers such  that
 

and 



n

v

nvv PtAP
1

)(0)( . Then the factored Fourier series 

 is summable 1,, kpN
kn . 

3.  If  n  is a non-negative and non-increasing sequence 

such that nnp  , where  np  is a sequence of 

positive numbers such that  nasPn  then 

 nasP nn )1(0 and   nnP  . 

II. MAIN RESULT 

 

Let  is a sequence of positive numbers such that 

 nn pppP ....21  as  and n  is 

a non-negative , non-increasing sequence such that 

 nnp   . If 

(i).          

   

(ii).      


 



































1

1 1

1

1

,0
m

vn v

v

n

vn

k

n

n mas
P

p

P

p

p

P

                               and   

(iii).     vvnvvn pP    01 ,    then the series 

 nnn PtA )(  is summable 1,, kpN
kn . 

By considering the above results in this paper we have been 

prove the main theorem.  

PROOF :- 

Let )(xtn  be the n-th  npN ,  mean of the series 

,)(
1




n

nnn PxA   then by definition we have 

   
 


n

v

v

r

rrrvn

n

n PxAp
P

xt
0 0

)(
1

)(   

   







n

rv

vnr

n

r

rr

n

pPxA
P


0

)(
1

  

   r

n

r

rnrr

n

PPxA
P





0

)(
1

. 

Then 

  










 
n

r

n

r

rrrrn

n

rrrrn

n

nn xAPP
P

xAPP
P

xtxt
0

1

0

1

1

1 )(
11

)()( 

 

 )(
1 1

1 xAP
P

P

P

Pn

r

rrr

n

rn

n

rn
 













   

 

  )(
1

11

1

11

xAPPPPP
PP

rrrnrnnvn

n

rnn







   

 np

 nasPn

 nnn PtA )(

 np

n





n

v

nvv PtAP
1

)(0)(

2𝑖/2 

−2𝑗 /2 

 

(𝑘 − 1)2−𝑗  

𝑘2−𝑗  

t 

ψ𝑗 ,𝑘 t  
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, using partial summation formula  with 0op  

 
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
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1

1

11
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1
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rrnrnnrn PpPPp  ,  

  4,3,2,1, nnnn TTTT  , say. 

 In order to complete the proof of the theorem, using 

Minkowski‘s inequality, it is sufficient to show that  
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using Holder‘s inequality 
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This completes the proof of the theorem. 
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Abstract: In this paper English communication skill is 

considered to be one of the most deep-seated knowledge of 

study that every student should inherit. I would like to 

present in this paper the use of advanced technologies that 

has come up in the following years where students should 

be taught through digitalized and e- learning systems to 

make their career full of communication skills. It is thus 

said, Take advantage of every opportunity to practice 

your communication skills so that when important 

occasions arise, you will have the gift, the style, the 

sharpness, the clarity and the emotions to affect other 

people.      (Jim Rohm). The above quotation is the very 

basic concept of teaching English which every single 

individual should learn with true and sincere efforts in 

order to survive in such a competitive world where 

technology serves to be holding human beings breath. 

 

Today‘s globalised world of learning is a wide horizon 

full of   English language is constituted to be the basic 

touchstone where every single individual is tested once 

in a lifetime. English language being a part of both 

Neo- linguistic Imperialism, and latest language empire 

has become a matter of both subordination and 

liberation. According to Disraeli today English is the 

language of (i) de- intellectualization of the Indian 

mind, (ii) the language that has subverted the Indian 

languages, and (iii) the language that has divided into 

two nations. 

Language is said to be the wheels of communication 

and in today‘s scenario English becomes the very 

evident language that can take a student into a world of 

bright future. English has been a boon for the Indians 

given by the British‘s during the period of India‘s 

colonization. Great personalities like the Raja Ram 

Mohan Roy, Pt.  

Jawaharlal Nehru, Mahatma Gandhi, etc became 

educated by empowering themselves with the weapon 

of speaking English to represent themselves at the 

International and National levels. But, finally, a slogan 

was made by the Indian mobs, ―Angrezi Hatao‖ which 

gradually transformed into the slogan ― Angrezi Batao‖. 

And, now learning and teaching English language has 

become the basic food which every single person wants 

to be served with and enjoy its delicious flavor. 

 During ancient times in schools and colleges 

English language was not given much priority but 

gradually there was a metamorphism in the whole 

process. Tennyson has rightly said, 

―Old order changeth yielding place to new.‖ (Line 

no.49) 

This means that the old and traditional methods of 

teaching should be replaced by some new and 

innovative methods by using advanced technology. 

This was because from the Northern to the Southern 

part and from Western to Eastern side of the country 

there was not a particular common language in which 

people could easily communicate with one another. 

Like, for e.g. in the Northern the Kashmiris spoke some 

sort of Urdu language and in the Southern part like 

Tamil Nadu people spoke Malayalam language. Thus, 

when people made a tour to different places they faced 

a number of tribulations because of these 

miscommunications. Since a person belonging to the 
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North cannot speak Malayalam language during his 

journey to the South India. And so, the Almighty sent 

the British to our country and asked them to us the gift 

of embellish us with the gift of learning English as this 

very language is the most common language that is 

spoken among the people of all regions. And now this 

very language has become the most essential for a 

student‘s life and the very dream of each parent to 

educate their next generation in an English medium 

school.  

There are many students all over India who have never 

been blessed with the opportunity to study in an English 

school but are interested in becoming engineers, doctors 

and translators. But nowadays it is very difficult for a 

student studying till class 12 in a state board where 

education is delivered to the students in Hindi language. 

And when they grow up to take admissions in technical, 

law and medical colleges they have to face problems in 

both speaking, learning, writing  English in any 

subjects, because all the matters and books that they 

have to study are only available in English version. And 

thus it becomes problematic for the students to make 

proper pronunciation of the technical terms and also is 

unable to write in English. And finally they land up 

with scoring fewer marks. Again if the students are 

absent in the class he/she again has to face problems in 

keeping pace with the lessons taught in the class. 

Thus, in this globalised world which is full of scientific 

and advanced technology English language is a 

basketball which every single player (student) wants to 

have it in his/her own basket. And this dream of a 

student should be fulfilled by the respective coach 

(teacher). English should be taught to a child right from 

the childhood period in a school whether the school be 

situated in a rural or urban area. The novel and 

innovative horizons of technologies that has come up 

within a few years becomes the best assets for teaching 

English language to students all over India.  

An effectual communication skill in any language is 

very vital and quite important for a person to 

communicate with one another. Spoken English is one 

of the primary concepts that are being used in our day 

to day life. Many coaching classes have been opened in 

every nook and corner of the states of India who 

promise to give an assurance of making a person or a 

student learn English within a few months. This is just a 

sort of business that helps a person to put money into 

ones pocket. This is used for transactions, social 

interactions and is an instrument of intellectual 

discussions. In today‘s world listening and speaking are 

the two basic skills that a student should be made 

familiar with and this can only be possible if a good 

teacher is made available in every school for teaching 

English. But English language can never be learnt by 

sending a child to spoken English classes.  

There are four different types of communications which 

every student belonging to any age should be 

acknowledged with in order to learn good English. This 

is because if proper input is given then only proper 

output can come out which is further divided into four 

skills. They are: 

1. Speaking Skill: this is the most important skill 

that a child learns while hearing the people 

speaking in the surroundings and also through 

Web Quest. 

2.  Reading skill: This helps a student to develop 

their fluency in reading and also in 

understanding of difficult words. Reading can 

also be made interesting through reading 

animated movies on the internet. 
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3. Listening Skill: students should acquire the 

power to listen properly because correct 

pronunciation can be successful only through 

listening words pronounce on the net. 

4. Writing Skill: once the student is well 

equipped with all these skills he can easily be 

able to write things in English despite coming 

from any background.  

Classification of English Language Skill 

 

 

    

 

 

 

There are many basic technologies through which a 

student can easily learn the English language with the 

help of logging on to different sites available on the 

internet like: 

1. Listening and Watching: 

 Watching videos and listening to 

audio materials 

 Following the podcast about life  

 Reading articles, stories and poems 

and listen the way they are been 

pronounced at the same time 

 Checking the monthly updates of the 

popular elementary podcast 

introduced on the sites 

2. Grammar Section 

 Playing games in the grammar 

section by putting the correct word in 

the blanks 

 Matching the word with the correct 

meaning and gaining points 

Firstly, English should be taught not as a secondary 

language in schools of CBSE, ICSE and other state 

boards both in rural and urban areas but as a primary 

first language and as a mandatory subject. A student‘s 

basic concept in English should be made so strong that 

by the time he reaches to achieve his aims in colleges 

he does not have to face problems in speaking English. 

Therefore, an effort should be made to utilize such 

technologies in every schools and colleges by 

implementing the emergence of digitalized study i.e. 

audio- video presentation. This is because the books 

read by students consists of only written materials that 

are available to serve them during their exams time, but 

it fails to arise any sort of interest in children. Therefore 

if the study material is full of pictures, animations and 

figures it allures the students to learn things with ease 

and interest.  For e.g. the pronunciation of the words 

like boy- written linguistically as  /boi/, which cannot 

be easily understood without having the knowledge of 

linguistics but when it is made to hear through  audio 

presentation and taught to the students it is easily 

adaptable for them. These terms are also written in a 

linguistically manner in the dictionary but it becomes 

difficult to understand and pronounce. So, through 

audio presentation that is through hearing students can 

learn the correct usage of skill pronunciation. 

For school and college students small audio- video 

conversation presentation classes can be arranged thrice 

in a week to make the students more energetic and full 
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of enthusiasm to learn something new. These 

technologies can also be made available for students in 

rural areas through radio and doordarshan channels 

thrice in a week. Animations in today‘s era have 

become the greatest equipment which facilitates in 

making a student learn English very easily. Like, small 

story books and novels which many students find 

difficulty in reading and understanding of the words 

they find the same story books and novels when they 

made to watch them in the form of movies and 

animations for e.g., the thick novel Harry Potter by 

J.K.Rowling is time taking and difficult for many 

students when they are asked to read it but when 

animated movies were made children were interested in 

watching it. The subtitles which are shown below help 

them to understand its clear pronunciation and also the 

meaning of the word given. Same was the story with 

Chetan Bhagat‘s novels 3 Mistakes of My Life which 

was made into a movie that had recently appeared in the 

theatres Kai Po Chi and his novel Five Point Someone 

into 3 Idiots. Thus, the students found the movie to be 

much more interesting than studying the thick novels. 

These technologies like the making of movies and 

animations seem to provide a soothing effect for the 

student‘s eyes mind and enhance their knowledge. 

Another very popular technology that has been made 

available for the students of Dighalgram Netaji 

Vidyapith High School in Nadia District (W.B) 

developed by some teachers teaching in rural schools. 

This way of teaching is in popular known as E- Seminar 

that is Electronic Seminar or a Live Capture System. A 

Live Capture System is a solution that captures class- 

room activities in a digital format and enables live 

viewing over the internet or makes it available for 

download and viewing at a later time. It works best for 

live streaming of lectures. Students and teachers need 

not travel from one place to another. ―The web- based 

lecture technology is a boon especially because of the 

high student teacher ratio in a nation like ours. Through 

this technology, good lectures by good teachers can be 

provided to the whole student fraternity which would 

not have been possible otherwise. More and more 

education institutes are now adopting this approach 

owing to its benefits,‖ confirms Sandhya Kode, 

Director, EnchanceEdu, Training and Development, 

Center for educational and Technology. 

In this kind of teaching the school or college should be 

made available with only two or three equipments like a 

projector, a webcam, internet and a computer system. 

Now, teaching takes place on the screen projector 

sitting just at one place and at that very particular 

period of time students should be present online so that 

through video calling or conferencing applications like 

SKYPE, OVOO, etc they are able to receive their 

lessons. In case a student is unable to attend the class or 

unavailable at tat very particular time period, then the 

digital file of that day‘s lessons will be transferred 

automatically to their cell phones. This is because cell 

phones have now become a common device present 

with all the age group persons. And finally a student 

using Bluetooth can be able to see and learn the lessons 

taught in the class. These lessons can further be 

uploaded on YouTube, so that students can easily be 

availed with as soon as he comes in contact with the 

internet. This sort of technology is also helpful for the 

students who are doing their distance course education 

by just sitting at home. 

Just like a house wife by just sitting at home can 

operate a number of home appliances on just one click 

in the same English teaching has also become easier for 
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students. Through just one click on the internet a 

student can come in contact through many experts 

online and learn English without worrying about the 

amounts of cash to be paid. There many workshops 

organized by many organizations where learning is 

absolutely free. Even cell phones are available at a 

reasonable price where dictionary is been provided in 

which the meaning every small and difficult words are 

given and whenever the students gets stuck up in not 

being able to understand the words meaning he/she may 

search for the words then and there without any doubts 

haunting their minds. 

Today even technology is used in the form of WEB 

Quest that is searching things through internet. Even 

people can learn grammar through this technology also. 

A Web Quest is in essence a mini-project using 

authentic language and carefully staged steps, which, as 

learners work through them, reach pre-set goals and 

work towards the production of original output, which 

is finally cemented of a presentation of some kind. 

Here, the participants will have to arrive by means of 

navigating the Web, while involving in it a variety of 

skill enhancing activities by clearing ones doubts.  

 

Typically, a well designed Web Quest will include an 

opportunity for learners to undertake self-evaluation as 

well, which may be guided by thought-provoking 

questions geared towards both what the student feels 

they have learned in the realm of language, as well as 

asking them to look at the type of experience they have 

just undertaken and how that relates to their progress as 

a whole. They might also be asked what they see as the 

advantages or otherwise using the Internet compared to 

a more traditional, classroom and printed materials 

approach. 

A communication skill does not simply mean learning 

or pronunciation of difficult terms and words, or 

speaking in an artificial manner. But it means the 

perfect development of a bud into a blooming flower 

that is the student should have a perfect body language, 

good pronunciation skills, good fluency in speaking 

English especially during an interview and group 

discussions organized for engineering students, reading 

skills and writing skills should also be developed. 

English is a language that cannot be just put upon as a 

burden on the shoulders of the students like their 

schools bags full of books which they need to carry 

every day. But, interest among the students should 

come from within and only then can they become a 

good orator in the society and public. And this can only 

be possible not through bookish means of teaching 

English but making oneself adaptable and 

acknowledgeable with the advanced technology used 

for teaching in this globalised world. 

The pendulum of the future of learning English 

language in India is swinging from darkness to 

brightness due to progress in science and technology 

and because of this the whole world has become a 

hamlet and English is the only medium of language that 

can help in linking the peoples all over the world. 

Aspiring to become a superpower, India can‘t afford to 

neglect English at any cost. This paper therefore makes 

an effort in highlighting the different use of the 

advanced technologies that is emerging in our day to 

day life to make the students learn the ‗King of all 

language‘ that is the English language to every student 

studying either in a rural or urban area. 
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Abstract: Today, Phishing emails are considered as one of 

the fastest growing threat for both organizations and 

individuals. Internet users are heavily been prone to 

economic deficits due to fraudulent activities performed 

by these phishing mails. Various approaches and 

techniques have been developed to filter these phishing 

mails from mailboxes. In this paper, we present a survey 

on different anti-phishing techniques for classification of 

phishing emails. We present an overview of phishing 

scenario, attributes required to identify phishing mails 

and a review of numerous machine learning based as well 

as other antiphishing techniques presently used to classify 

phishing email. This paper gives proper perspective 

towards the problem, its solution space, and helps to 

prognosticate the future research direction. 

 Keywords: Phishing emails, Classification, Machine 

Learning 

 

I. INTRODUCTION 

Now days the use of Internet is increasing rapidly to 

access information from the World Wide Web. Every 

organization like bank, insurance, industries have large 

volume of data. To secure such information, 

classification of information plays a very important 

role. Classification is one of the most important 

decision making techniques in many real world 

problems. Anti phishing is one of the important areas to 

classify the phishing and normal e-mails[21]. Phishing 

is an Internet-based attack in which an attacker tricks a 

user into submitting his or her sensitive information to a 

fake website mimicking a legitimate site.This sensitive 

information ranges from usernames and passwords to 

bank account numbers and social security numbers. 

Phishing is a serious threat to the security of internet 

users‘ confidential information. Phishing is also a type 

of spam emails which redirect the users to fake 

websites and access the sensitive information from 

users. 

Phishing Scenerio: 

The phishing process starts with setting up of a 

counterfeited website by the phisher which is very 

much similar to a legitimate website. Phisher frequently 

send emails to target users with embedded hyperlinks 

directing to their fake website. As soon as the receiver 

clicks on the hyperlink, it takes it to the bogus website. 

There it asks users for their confidential informations 

like username, id, password etc. When the users enter 

their personal information, phisher steal them and spoof 

the users. 
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1.1 Types of Phishing Attacks: 

There are various types of phishing attacks, some of the 

conventional one are listed below[22]. 

• Deceptive Phishing-This type of phishing attack 

broadcast to a wide group of recipients with the 

intention of acquiring their confidential information. It 

consists of messages related to verify account 

information, system failure requiring users to re-enter 

their information, fictitious account charges, 

undesirable account changes, new free services 

requiring quick action, and many other such scams. 

 • Malware-Based Phishing- These attacks tries to inject 

malicious software on users' PCs. Malware can be 

introduced as an email attachment, as a downloadable 

file from any web site, or by exploiting known security 

vulnerabilities—like un-updated software applications. 

• Keyloggers and Screenloggers-In this attack keyboard 

input are traced and relevant information is send to the 

hacker via the Internet. They embedthemselve as small 

utility programs, device drivers or screen monitors that 

run automatically inside the system. 

• Session Hijacking- Users activity is observed until 

they sign in to their account or perform any transaction 

and establish their authentic credentials. At that point 

the malicious software commits unauthorized actions, 

like transferring funds, without the knowledge of user. 

 • Web Trojans- Pop up invisibly when users attempt to 

log in. They retrieve legitimate informations locally and 

pass on to the attacker. 

 • Hosts File Poisoning. Most of the users' PCs running 

a Microsoft Windows operating system first look up 

"host names" in their "hosts" file before undertaking a 

Domain Name System (DNS) lookup. By "poisoning" 

the hosts file, hackers have a bogus address 

transmitted,taking the user unawarely to a fake similar 

looking website where their information can be stolen. 

 • System Reconfiguration- Perform alteration to 

settings on a user's PC for pernicious purposes. For 

example: URLs in a favorites file might be modified to 

direct users to look alike websites. For example: a bank 

website URL may be changed from "citibank.com" to 

"citybank.com". 

 • Data Theft- Data theft is a widely used approach to 

business espionage. By stealing confidential 

communications, design documents, legal opinions, and 

employee related records, etc., thieves profit from 

selling to those who may want to embarrass or cause 

economic damage or to competitors. 

• DNS-Based Phishing ("Pharming")- Pharming is a 

Domain Name System (DNS)-based phishing. With this 

scheme, hackers manipulate a company's host‘s files or 

domain name system so that requests for URLs or name 

service return a forge address and further 

communications are directed to a fake website. The 

Fig1: Process of Phishing 
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result: users unwittingly enter confidential information 

and get spoofed by hackers. 

 • Content-Injection Phishing- It describes the situation 

where hackers replace part of the content of a legitimate 

site with false content designed to mislead or misdirect 

the user into giving up their confidential information to 

the hacker. For example, hackers may insert malicious 

code to log user's credentials or an overlay which can 

secretly collect information and deliver it to the 

hacker's phishing server. 

 • Man-in-the-Middle Phishing- It is one of the most 

difficult to detect scheme. Hackers place themselves 

between the user and the legitimate website or system. 

They record the information coming from one end and 

continue to pass it on to the other end without 

influencing the ongoing transaction. Later they misuse 

the credentials collected when the user is not active on 

the system. 

 • Search Engine Phishing- In this attack, phishers 

creates websites with appealing offers and have them 

indexed authenticaly with search engines. Users find 

these sites while surfing and are deluded by providing 

their information. For example, phishers set up false 

online shoppingwebsites offering exclusive deals at 

lower costs than other related sites. Victims get trapped 

and peforrm online transactions causing financial loss 

to them. 

 

II. THE APWG REPORT Q2 2014 

According to the last APWG report the intimidation of 

phishing is still high, the number of cyber attacks in the 

second quarter of 2014 is the second-highest number 

ever observed in a quarter since the APWG began its 

monitoring activity (2008)[23].―The total number of 

phish observed in Q2 was 128,378, a 3 percent increase 

over Q1 2014, when a total of 125,215 were observed. 

The 128,378 is the second-highest number of phishing 

sites detected in a quarter, eclipsed only by the 164,032 

seen in the first quarter of 2012.‖ states the report. 

 

Fig 2: Phishing trend report of new phishing sites[23] 

The APWG group detected an average of 42,793 new  

phishing attacks per month in Q2, the number of targets 

was decreased of 17 percent from same period of 2013, 

and the data confirms a higher concentration of attacks 

on more  

vulnerable brands. Fig2 indicates 41,759 unique sites 

detected in the month of April followed by 44,407 in 

May and 42,212 in June respectively. Fig 3 shows that 

Payment Services (39.80 percent) and Financial (20.20 

percent) are most targeted industry sectors in Q2. The 

APWG report also includes data on attacks against 

retail/service sites, the offensives on the industries 

grew, from 11.5 to 16.5 percent of all phishing attacks. 

According to the APWG report, Trojans are still the 

most common type of malware (58.20% ), but experts 

are worried by the increase in PUPs (Potentially 

Unwanted Programs) such as spyware andadware. The 

APWG members linked the increase in PUPs to a 

significant increase in the creation of software bundlers, 

which install programs that serve PUPs.[23] 

 

III. ANTI-PHISHING TECHNIQUES 

In order to guard internet users from malicious 

activities of phishers, several antiphishing techniques 

have been developed. In general the techniques can be 

classified as list-based, heuristic-based and machine 

learning-based approach. 

A. List-Based Approach: This approach 

comprises of a black list and a white list. The 

black list contains numerous URLs of phishing 

sites reported by internet users or collected by 

http://securityaffairs.co/wordpress/wp-content/uploads/2014/08/APWG-phishing-Q2-2014.png
http://securityaffairs.co/wordpress/wp-content/uploads/2014/08/APWG-phishing-Q2-2014-targeted-industries.png
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web crawlers. The list maintainers ensure 

whether the reported URLs are phishing sites 

or not. The drawback of this approach is that it 

does not give 100% guarantee. There is always 

a possibility of unreported and uncollected 

URLs. On the other hand white list contains 

names of legitimate domains. When user tries 

to visit a site which is not present in the list, it 

gets blocked decision is upto the user. The 

drawback with this approach is that it 

constantly asks for permission due to which 

the impatient user either disables the filtering 

mechanism or unblocks it. 

B. Heuristic-Based Approach: Heuristic-based 

approach applies diverse criteria to find out 

whether a website is a phishing site. Domain 

names, URL, image similarity, keywords etc. 

are some of the respective criterias. This 

mechanism may use only one criterion to 

assess web sites. For example, the basic 

CANTINA filter [24] only calculates the TF-

IDF score. 

C. Machine learning-Based Approach: This is 

one of the best and widely used approaches 

because of its best results and high 

accuracy.Machine learning (ML) is a branch 

of artificial intelligence (AI) that employs the 

method of data mining to discover new or 

existing patterns (or features) from a dataset 

which is then used for the purpose of 

classification. Many machine learning 

algorithms are used as classifiers to classify 

phishing and non-phishig emails. This section 

is further discussed in detail later in this paper. 

 

IV. ATTRIBUTES OF A PHISHING EMAIL

A phishing email consists of multimedia information, 

such as image and text, where the text information may 

contain rich/plain text, HTML, URLs, scripts, styles, 

etc. From this information however it is not that easy to 

recognize a phishing email since all these may present 

in a non-phishing email too. Hence, different types of 

features are defined manually based on observation to 

detect such mails which serve as input to various 

classifiers.After the survey of available literature, we 

have selected various attributes that capture the 

characteristics of phishing emails and consolidated 

them in a tabular representation (Table 1). 

 

 

 

TABLE 1: Attributes indicating threat of phishing activities 

S.NO ATTRIBUTES DESCRIPTION EXAMPLE 

1 URL -Containing IP Address http://192.82.12.1/signin.ebay.com 

  -Inclusion of @ symbol 

in order to redirect users 

to another site 

www.citybank.com@123.123.123.12 

instead of 

www.citibank.com 

2 Domain Name -Phishing site may 

register itself 

with a similar name as a 

legitimate site 

www.snapdea1.com 

instead of 

www.snapdeal.com 

 

  -Number of dots or 

periods 

More than 3 dots suspect the legitimacy of 

site 

3 Hyperlinks -Hyperlinks in email 

does not route to same 

location as is supposed 

to do 

 

  -Unusually long 

hyperlinks 

http://payment2.works.com/wpm/validate? 

code=2139877…..nvuhufyeru993fu8eu00 

  -Disparity between 

―href‖ attribute and ―link 

text‖ 

<a href=‖http://www.paypal.com‖> 

Bogus.com</a> 

Instead of 

<a href=‖http://www.paypal.com‖> 
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Machine 
Learning

Supervised 
leanning

Statistical-Based 
Methods

Logic-Based

Methods

Kernal-Based 
Methods

ANN-Based 

Methods

Ensemble 
Methods

Unsupervised 
Learning

paypal.com</a> 

4 Keywords Frequently appearing 

words 

in phishing emails 

Win!; Jackpot; 

Update; Confirm; 

Click; Here; Login; 

User; Customer; Client; 

5 Input Fields Phishing sites usually 

require users to input 

their personal 

information and hence 

embed input fields 

Enter Password, UserID, Security No. , 

Account No. ,Credit Card No etc. 

6 HTML Content Phishing emails consists 

of content-type with 

attribute ―text/html‖ in 

order to use HTML links 

Type of content- 

―text/html‖ 

Instead of 

―text/plain‖ 

7 Embedded JavaScript Presence of JavaScript in 

either body of email or in 

link mostly to hide 

information from the 

user 

Use of <Script>tag 

8 Absence of personalized information Phishing emails does not 

contain personalized 

content about the user 

Address without name of recipient, 

Lack of last 4 digits of recipient‘s account 

no. 

 

9 Disparity between domain names in 

email and sender‘s domain name 

Phishing emails have 

mismatch between 

domain names present 

inside email and sender‘s 

domain(the domain 

name referred to by the 

―From‖ field of the same 

email) 

 

10 Ruses Phishing emails uses 

different ruses to create 

an urgency situation to 

trap recipient 

-The customer's account may be frozen if account details are not 

provided within a specified time 

-Fraudulent activity involving the user's account has been detected and 

the user must therefore provide information urgently.etc. 

V.  MACHINE LEARNING BASED ANTI-PHISHING TECHNIQUES 

 

 

Fig 4: Classification of Machine Learning Techniques 
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Machine learning is one of the important subfield of 

computer science and classification is an important 

application of machine learning techniques.Machine 

learning focuses on the development of computer 

programs that can teach themselves to grow and change 

when exposed to new data. Maching learning, concerns 

the construction and study of systems that can 

learnfrom data. 

 

Supervised Learning is the learningin which the 

training data is labeled with the correct answers, e.g., 

―spam‖ or ―ham.‖ The two most common types of 

supervised learning are classification(where the outputs 

are discrete labels, as in spam filtering) and regression 

(where the outputsare real-valued). 

 

Unsupervised learning is the learningin which we are 

given a collection of unlabeled data, which we wish to 

analyze and discover patterns within. The two most 

important examples are dimensionreduction and 

clustering. 

 

AmmarAlmomani et.al [1] proposed a survey of the 

protection against these phishing email attacks.This 

survey improves the understaning of the phishing 

emails problem, the current solution space, and the 

future scope to filter phishing emails. Most classifiers 

used to identify phishing email are based on: supervised 

learning, i.e. they must learn before they can be used to 

detect a new attack; unsupervised learning, which is 

faster, but has a low level of accuracy; or a hybrid 

(supervised and unsupervised) learning, which is time 

consuming and costly. 

 

In this research work, we havebreifed various 

classification techniques to classify phishing attacks. 

These are described below:   

 

5.1 Statistical-Based Methods 
Statistical approaches are characterized by having an 

explicit underlying probability model, which provides a 

probability that an instance belongs in each class, rather 

than simply a classification. Under this category of 

classification algorithms, one can find Bayesian networks 

and Naive Bayesian networks (NB).  

5.1.1 Bayesian Networks: A Bayesian Network [25] is 

a graphical model for probability relationships among a 

set of variables (features). The Bayesian network 

structure S is a directed acyclic graph (DAG) and the 

nodes in S are in one-to-one correspondence with the 

features X. The arcs represent casual influences among 

the features while the lackof possible arcs in S encodes 

conditional independencies. Moreover, a feature (node) 

is conditionally independent from its non-descendants 

given its parents.Typically, the task of learning a 

Bayesian network can be divided into two subtasks: 

initially, the learning ofthe DAG structure of the 

network, and then the determination of its parameters. 

Probabilistic parametersare encoded into a set of tables, 

one for each variable, in the form of local conditional 

distributions of a variablegiven its parents. 

 

IsredzaRahmi A Hamid et.al [4] proposed a hybrid 

feature selection approach based on combination of 

content based and behavior-based. The study presented 

that hybrid features selections are able to achieve 93% 

accuracy rate as compared to other approaches. In 

addition, the quality of proposed behavior-based feature 

(used to detect phishing emails by observing sender 

behavior) using the Information Gain, Gain Ratio and 

Symmetrical Uncertainty is successfully tested.This 

hybrid feature selection approach achieved 93% 

accuracy.For data size of 60:40, Bayes Net 

outperformed other classifier and achieved the highest 

accuracy in set 2 which is 92% when compared to 

Adaboost and Random Forest. The resultsrecommend 

that Bayes Net works well because of its manipulating 

capabilities of tokens and associatedprobabilities 

according to the user‘s classification decisions and 

empirical performance. 

 

 

Saeed Abu-Nimeh et.al [3] developed a client-server 

distributed architecture to detect phishing e-mails by 

taking advantage of automatic variable selection in 

Bayesian Additive Regression Trees (BART). When 

combined with other classifiers, BART improves their 

predictive accuracy. Further the overall architecture 

proves to leverage well in resource constrained 

environments.The results demonstrated that automatic 

variable selection in CBART can be used to improve 

the predictive accuracy in other classifiers. Although 

the AUC decreased for the majority of classifiers 

(except LR), the error rate, false positive rate, and false 

negative rate decreased for RF, LR, and NNet after 

using variable selection via CBART. However, when 

using another variable selection technique, namely 

Kruskal-Wallis (KW) test, the predictive accuracy for 

all the compared classifiers degraded. 

5.1.2 Naive Bayes classifiers: Naive Bayesian 

networks (NB) are very simple Bayesian networks 

which are composed of DAGs with only one parent 

(representing the unobserved node) and several children 

(corresponding to observed nodes) with a strong 

assumption of independence among child nodes in the 

context of their parent. The major advantage of the 
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naive Bayes classifier is its short computational time for 

training. In addition, since the model has the form of a 

product, it can be converted into asum through the use 

of logarithms with significant consequent 

computational advantages. 
 

Zhan, J.Thomas [2] proposed anomaly detection in 

dynamic social environment by using Stochastic 

Learning Weak Estimation (SLWE) approach. This 

approach is studied and implemented based on Naïve 

Bayes classification, for filtering phishing emails that 

are unpredictable in nature. Experimental results shows 

that the SLWE based Naïve Bayes filters are superior in 

performance, when compared with the MLE 

(Maximum Likelihood Estimation) based filter. The 

SLWE filters are adapted especially in environments 

where there are abrupt changes in the distribution of 

phishing and non-phishing emails. Moreover the drops 

in the detection rates of phishing were recovered faster 

by employing the SLWE filter. 
 

 

5.2 Logic-Based Methods 

In this section we will concentrate on of logical 

(symbolic) learning methods: decision trees, random 

forest and c5.0. 

 

5.2.1 Decision tree: Decision tree induction is the 

learning of decision trees fromclass-labeled training 

tuples.Adecision tree is a flowchart-like tree 

structure,where each internal node (nonleaf 

node)denotes a test on an attribute, each branch 

represents an outcomeof the test, and each leafnode (or 

terminal node) holds a class label. The topmost node in 

a tree is the root node.The construction of decision 

treeclassifiers does not require any domain knowledge 

or parameter setting, and therefore isappropriate for 

exploratory knowledge discovery. Decision trees can 

handle high dimensionaldata. Their representation of 

acquired knowledge in tree formis intuitive and 

generallyeasy to assimilate by humans. The learning 

and classification steps of decision treeinduction are 

simple and fast. In general, decision tree classifiers 

have good accuracy.  

Ma, L.Ofoghi et.al [5] developed a method to build a 

robust classifier to detect phishing emails using hybrid 

features and to select features using information gain. 

The experiment was done on 10 cross-validations to 

build an initial classifier which performs well. The 

experiment also analyses the quality of each feature 

using information gain and best feature set is selected 

after a recursive learning process. Experimental result 

shows the selected features perform as well as the 

original features. The performance of five machine 

learning algorithmsi.edecision tree, random forest, 

multi-layer perceptron, naive bayers and support vector 

machine (SVM).  was compared. The result comes that 

decision tree generated the highest accuracy which 

builds a good classifier. Comparing to decision tree 

methods, the accuracies of other learning algorithms are 

random forest (-0.02%), multi-layer perceptron (-

0.72%), naive bayes (-0.94%) and support vector 

machine (-1.92%). This result recommends that 

decision tree works well in discrete and small vector 

space data. 

 

5.2.2 Random forest (RF):Random forest (RF) is an 

ensemble learning classification and regression method 

suitable for handling problems involving grouping of 

data into classes. The algorithm was developed by 

Breiman and Cutler. In RF, prediction is achieved using 

decision trees.During the training phase, a number of 

decision trees are constructed (as defined by the 

programmer) which are then used for the class 

prediction; this is achieved by considering the voted 

classes of all the individual trees and the class with 

thehighest vote is considered to be the output. 

 

Andronicus A. Akinyeluet.al [6] investigated and 

reported the use of random forest machine learning 

algorithm in classification of phishing attacks, with the 

major objective of developing an improved phishing 

email classifier with better prediction accuracy and 

fewer numbers of features. The study presented a 

content-based phishing detection approach which has 

bridged the current gap identified in the literature. From 

a dataset consisting of 2000 phishing and ham emails, a 

set of prominent phishing email features (identified 

from the literature) were extracted and used by the 

machine learning algorithm with a resulting 

classification accuracy of 99.7% and low false negative 

(FN) and false positive (FP) rates of about 0.06%. 

Khonji et.al [7] proposed in the study that the 

classification accuracy of anti-phishing email filters 

enhance when they incorporate the proposed lexical 

URL analysis technique. To evaluate the claims, a 

highly accurate anti-phishing email classifier is 

constructed and tested against publicly available 

phishing and legitimate email data sets. When RF was 

run with AdaBoostM1 [20] and using features set 3-A 

(the full features set without features subset selection, 

with Lexical URL Analysis (48 features in total), its 

classification model resulted in an f1 score of 99.45%. 

Only one classifier is known to have a higher f1 score 

of 99.46%however it uses additional model-based 

featuresand image processing techniques. 
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PILFERS is a proposed method to detect phishing 

emails byFette et.al [19]. This technique works based 

on 10 different features representing phishing emails. 

Nine features extracted from the email itself, while the 

tenth feature represents the age of linked-to-domain 

names, which can be extracted from a WHOIS query at 

the time the email is received. The S.A. tool(Spam 

assassin), was used to identify if this email has spam 

features or not. This technique works based on 10-fold 

cross-validation with random forest and SVM as 

classifiers to train and test the dataset. This approach is 

a machine-learning based approach to classification. 

For reference implementation of PILFER, random 

forest was used as a classifier. The result of the PILFER 

with S.A. features was 0.12% false positive rate, and 

7.35% false negative rate, respectively, which means 

that a sizeable number of phishing and ham emails were 

not well classified. 

 

5.2.3 C5.0: C5.0 [8] is one of the more recent in a 

family of learning algorithms referred to as decision 

tree algorithms. This algorithmis an improvement of the 

C4.5 algorithm also developedby Quinlan. The 

improvements are merely in efficiency, the algorithm 

remains the same. The algorithm is based on 

theconcepts of entropy, the measure of disorder in the 

collection,and the information gain of each attribute. 

Information gain isa measure of the effectiveness of an 

attribute in reducing theamount of entropy in the 

collection. 

F. Toolan et.al [8] introduced an approach to classifying 

emails into Phishing / non-Phishing categories using the 

C5.0 algorithm which achieves very high precision and 

an ensemble of other classifiers that achieve high recall. 

The representation of instances used in this paper is 

very small consisting of only five features. Results of 

an evaluation of this system, using over 8,000 emails 

approximately half of which were phishing emails and 

the remainder legitimate, are presented.The F-Score of 

the R-Boost method was 99.31% by far the highest of 

the techniques that have been examined.These results 

show the benefits of using this recall boosting technique 

[8] over that of any individual classifier or collection of 

classifiers. 

5.3 Kernal Method 

Kernel Methods are best known for the popular method 

Support Vector Machines which is really a constellation 

of methods in and of it. Kernel Methods are concerned 

with mapping input data into a higher dimensional 

vector space where some classification or regression 

problems are easier to model. 

5.3.1. Support Vector Machines(SVM): In formal 

definition, a support vector machine design a 

hyperplane or set of hyperplanes in a high or infinite 

dimensional space, which can be used for classification, 

regression or other tasks. A SVM is a promising new 

method for classification of both linear and nonlinear 

data. Support Vector Machines are based on the 

concept of decision planes that define decision 

boundaries. A decision plane is one that separates 

between a set of objects having different class 

memberships[9]. Support vector machine algorithms 

divide the n dimensional space representation of the 

data into two regions using a hyperplane. This 

hyperplane always maximizes the margin between the 

two regions or classes. The margin is defined by the 

longest distance between the examples of the two 

classes and is computed based on the distance between 

the closest instances of both classes to the margin, 

which are called supporting vectors[9]. 

M.Chandrasekaran et.al [10] proposed a novel 

technique to discriminate phishing emails from the 

legitimate emails using the distinct structural features 

present in them. The derived features, together with one 

class support vector machine (SVM) can be used to 

efficiently classify phishing emails before it reaches the 

users inbox, essentially reducing human exposure. 

Their prototype implementation sits between a user‘s 

mail transfer agent (MTA) and mail user agent (MUA) 

and processes each arriving email even before it reaches 

the inbox. 

Wilfried N. Gansterer David et al.[11] employed 

statistical classification methods to classify emails as 

legitimate (ham) or phishing emails. Two new types of 

features generated by adaptive Dynamic Markov 

Chains (DMC) and by latentClass-Topic Models 

(CLTOM) were introduced. Teiradaptive DMC 

approach reduces the memory requirements compared 

to the standard DMC approach by two thirds almost 

without any loss in performance. CLTOM approach, 

which incorporates class-specific information into the 

topic model, outperforms the standard LDA approach 

for topic numbers of up to 100. Classifiers 

incorporating these features as input are able to 

substantially outperform previous approaches on 

publicly available benchmark corpora.Support Vector 

Machine (SVM) classifier gets implemented in the 

libSVM-library. The RBF kernel with parameters C = 

10 and gamma = 0.1 turned out to be most accurate and 

stable. 

 

Bergholz et.al [12] introduced various new features for 

identifying phishing messages and rank established as 

well as newly introduced features according to their 

significance for this classification problem. Moreover, 

in contrast to classical binary classification approaches 
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(spam vs. not spam), a more refined ternary 

classification approach for filtering e-mail data is 

investigated which automatically distinguishes three 

message types: ham (solicited e-mail), spam, and 

phishing. The classification is based on a partly new 

designed set of features to be extracted from each 

incoming message. SVM classifier based on feature set 

F1 achieved an overall accuracy of 92,5% on a 

balanced test data set (1000 messages from each class. 

On a correspondingly imbalanced test set the overall 

accuracy improved to 95,3%. Various classifiers have 

been compared for assigning messages to one of the 

three groups. Over all three groups, a classification 

accuracy of 97% was achieved, which is better than 

solving the ternary classification problem with a 

sequence of two binary classifiers. Overall, the SVM 

achieves the highest accuracy. 

 

5.4 ANN-Based Method 

 

Artificial Neural Networks are models that are inspired 

by the structure and/or function of biological neural 

networks. They are a class of pattern matching that are 

commonly used for regression and classification 

problems but are really an enormous subfield 

comprised of hundreds of algorithms and variations for 

all manner of problem types. 

 

5.4.1. Neural Networks:An artificial neural network, 

or neural network, is a mathematical model inspired by 

biological neural networks. Inmost cases it is an 

adaptive system that changes its structure during 

learning. There are many different typesof NNs. For the 

purpose of phishing detection, which is basically a 

classification problem, we choose 

multilayerfeedforward NN. In a feedforward NN, the 

connections between neurons do not form a directed 

cycle. Contrastedwith recurrent NNs, which are often 

used for pattern recognition, feedforward NNs are 

better at modeling relationships between inputs and 

outputs. 

N. Zhang et.al [13] proposed multilayer feedforward 

neural networks for phishing email detection and 

evaluated the effectiveness of this approach. From the 

statistical analysis, it was concluded that NNs with an 

appropriate number of hidden units can achieve 

satisfactory accuracy even when the training examples 

are scarce. The multilayer feedforward NN is 

implemented in Java with the Encog Java Core 

package, which provides a powerful framework to 

conveniently construct NNs and perform training and 

testing. NN gives the highest recall while still 

maintaining a >95% precision, suggesting that NNs are 

excellent at detecting phishing emails while 

misclassifying only a small portion of ham emails. 

ALmomani et.al[14] proposed the Detection and 

Prediction of unknown ―zero-day‖ phishing Emails by 

provide a new framework called Phishing Evolving 

Neural Fuzzy Framework (PENFF) that is based on 

adoptive Evolving Fuzzy Neural Network (EFuNN). 

PENFF does the process of detection of phishing email 

depending on the level of features similarity between 

body email and URL email features. The totality of the 

common features vector is controlled by EFuNN to 

create rules that help predict the phishing email value in 

online mode. The proposed framework has proved its 

ability to detect phishing emails by decreasing the error 

rate in classification process. The current approach is 

considered a highly compacted framework. As a 

performance indicator; the Root Mean Square Error 

(RMSE) and Non-Dimensional Error Index (NDEI) has 

0.12 and 0.21 respectively, which has low error rate 

compared with other approaches Furthermore, this 

approach has learning capability with footprint 

consuming memory. 

5.5 Ensemble Methods 

Ensemble methods or hybrid models are models 

composed of multiple weaker models that are 

independently trained and whose predictions are 

combined in some way to make the overall prediction. 

Much effort is put into what types of weak learners to 

combine and the ways in which to combine them. This 

is a very powerful class of techniques and as such is 

very popular. A hybrid model is a combination of two 

or more models to avoid the drawbacks of individual 

models and to achieve high accuracy. Bagging and 

boosting are two techniques that use a combination of 

models. Each combines a series of k learned models 

(classifiers), M1, M2,…..Mk, with the aim of creating 

an improved composite model, M.  

A novel method for profiling phishing activity from an 

analysis of phishing emails is proposed by John 

Yearwood et.al [15]. Profiling is useful in determining 

the activity of an individual or a particular group of 

phishers.It is distinct from detection of phishing emails. 

The profiling problem is formulated as a multi-label 

classification problem using the hyperlinks in the 

phishing emails as features and structural properties of 

emails along with whois (i.e.DNS) information on 

hyperlinks as profile classes. Further, profiles based on 

classifier predictions are generated and classes become 

elements of profiles. A boosting algorithm (AdaBoost) 

as well as SVM to generate multi-label class predictions 

on three different datasets created from hyperlink 

information in phishing emails is employed. These 

predictions are further utilized to generate complete 
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profiles of these emails. Results show that profiling can 

be done with quite high accuracy using hyperlink 

information. 

Del Castillo et.al [16]developed a system for classifying 

e-mails into two categories, legitimate and fraudulent. 

This classifier system is based on the serial application 

of three filters: a Bayesian filter that classifies the 

textual content of e-mails, a rule based filter that 

classifies the non-grammatical content of e-mails and, 

finally, a filter based on an emulator of fictitious 

accesses which classifies the responses from websites 

referenced by links contained in e-mails. The approach 

of this system is hybrid.A client-side system called 

FRALEC is proposed, which was designed and built to 

detect and filter phishing e-mail automatically, using 

different sources of information present in the content 

of e-mails which are handled by the processing methods 

most suitable for each information type.The author used 

1,038 emails (10 emails as legitimate and 1,028 as 

phishing emails).The precision in the best result was 

96%. FRALEC is an effective system for filtering 

fraudulent e-mails. Its good performance is reached 

because of integrating different classification methods 

that deal with all kinds of data present in e-mails. 

 

VI. OTHER ANTIPHISHING TECHNIQUES 

R. B. Basnet et.al [17] proposed a new and simple 

methodology to detect phishing emails utilizing 

Confidence-Weighted Linear Classifiers. The contents 

of the emails as features are used without applying any 

heuristic based phishing specific features and obtain 

highly accurate results compared to the best that have 

been published in the literature. Confidence-Weighted 

Linear classifiers achieved the best accuracy of 99.77%, 

with false positive rate (FPR - ham emails marked as 

phishing) of less than one percent across all datasets. 

LIBLINEAR which is a linear classifier for millions of 

instances and features on the other hand gave the best 

accuracy of 99.58% with FPR less than 1% and the 

worst FNR of 2.3% on Corpus2 dataset. 

MadhusudhananChandrasekaran et.al [18] presented a 

novel approach to detect phishing attacks using fake 

responses which mimic real users, essentially, reversing 

the role of the victim and the adversary. Our prototype 

implementation called PHONEY, sits between a user‘s 

mail transfer agent (MTA) and mail user agent (MUA) 

and processes each arriving email for phishing attacks. 

Using live email data collected over a period of eight 

months we demonstrate data that our approach is able 

to detect a wider range of phishing attacks than existing 

schemes. The evaluation of the tool showed that our 

approach is able to detect a vast majority of the attacks, 

including cases where the masqueraded page is 

launched within the legitimate domain with no false 

positives 

 

V.Shreeram et al.[20] have proposed genetic algorithm 

approach to detection of phishing webpages by using 

rule-based system and this rule set is used to match the 

hyperlink. An approach to detect phishing hyperlinks 

using the rule based system formed by genetic 

algorithm is proposed, which can be utilized as a part of 

an enterprise solution to anti-phishing. A legitimate 

webpage owner can use this approach to search the web 

for suspicious hyperlinks. In this approach, genetic 

algorithm is used to evolve rules that are used to 

differentiate phishing link from legitimate link. 

Evaluating the parameters like evaluation function, 

crossover and mutation, GA generates a ruleset that 

matches only the phishing links. This ruleset is stored in 

a database and a link is reported as a phishing link if it 

matches any of the rules in the rule based system and 

thus it keeps safe from fake hackers. Preliminary 

experiments show that this approach is effective to 

detect phishing hyperlink with minimal false negatives 

at a speed adequate for online application. 

 

CONCLUSION 

Phishing is a fraudulent activity which mostly attack 

through emails, websites and phone calls. Phishing 

emails are those emails which have wrong intentions of 

stealing confidential information by directing the user 

to their bogus website and tricking them to enter their 

personal information. The financial loss incurred by 

internet users and organizations due to phishing is 

growing rapidly day by day. However several 

approaches have been developed to protect against 

these phishing attacks. This survey enhances the 

understanding of phishing problem and helps to 

comprehend various anti-phishing approaches. Out of 

all, machine learning approaches are considered to be 

most affective giving satisfactory results. Approaches 

mentioned in the literature are able to give moderate 

protection against these attacks still none of them 

ensures 100% accuracy. Moreover many of them like 

hybrid techniques are costly and time consuming. Thus 

there is still a space for better approaches to solve 

drawbacks of previous ones. 
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Abstract- The paper deals with determination of eight 

Heavy metals namely. Copper, Iron, Mangnese, Zinc, 

Nickel,, Chromium  Lead and Mercury  in the ground 

water of different sites of Raipur Industrial area of 

Raipur district . All activities carried out on the ground 

surface have direct or indirect impact on the ground 

water whether associated with urban ,industrial or 

agricultural activities large scale concentrated source of 

pollutants, such as industrial discharges and sub surface 

injection of chemicals and hazardous are obvious source of 

ground water pollutants. This study was carryout in the 

month of during summer 2013. The samples were 

collected from seven different source of Raipur Industrial 

area of Raipur. The results obtained are compared with 

safe limits in ppm for heavy metals laid down by BIS, 

WHO, ICMR, APHA. 

Key Words: concentrated, pollutant, Industrial area, 

traces metals. 

I. INTRODUCTION 

Water is one of the very precious substances on the 

earth, it is very essential for the existence and 

survival of the life. As population grows in their 

need for water increases the pressure, the pressure 

on our ground water resources also increases. In 

many areas of the world, ground water is now being 

over extracted, in some places massively. So, the 

result is falling wafer levels and declining well yield, 

land subsidence and ecological damage, such as the 

drying out of wetland. 

The trace metal in water behaves in a typical 

manner. No single mechanism is sufficient to 

explain the process that are undergoing in the 

water. Trace metals like Fe, Mn, Cu, Zn, Co, 

Ni,etc., are very important for the proper 

functionary of the biological system and their 

deficiency or excess in the human system can lead 

number of disorders Other trace metals like Pb, As, 

Hg, etc., are not only biologically non essential but 

definitely toxic . The potential toxic metal elements, 

such as Cr, Pb, Cu, Zn, etc., are identified to cause 

health hazards in animal. In case of many heavy 

metals, bio-magnification occurs through food 

chain. So, it is necessary to discuss the theoretical 

aspects of trace metals for easy understanding of 

their metabolic activities. Cu and Fe is mixed in 

groundwater by rocks bearing iron and copper 

bearing ores, namely cuprites, malachite, azurites, 

hematite, magnetite and iron pyrite. Fe in surface 

water is generally present in the ferric state. 

Concentrations of Fe greater than 1 mg/L have been 

reported to occur in ground water.  

 

 

Table 1: Safe limits (as per APHA, WHO, BIS, ICMR) and maximum acceptable limits for drinking 

purpose use of ground water adverse effect on bodies, 
 

Serial 

No 

Heavy metal in 

Ground water 

Max Effect 

mailto:man_bsp@rediffmail.com
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01 LEAD 0.05             gastro intestinal track ,Toxic plumb solvency diseases,                                                                

visual disturbance anemia, etc., 

 

02 CHROMIUM    0.05 

 

Carcinogic acuity (cancer) can produce coetaneous and nasal 

mucous membrane ulcer and dermatitis.  hexavalent Cr 

causes lung tumors. 

 

03 COPPER    1.5               essential elements for metabolism, deficiency results is  

anemia in infants, excess may  results in liver damage 

04 NICKEL                                 

0.02                    

May be carcinogenic, can react with DNA. Resulting in DNA 

damage 

05 MERCURY 0.001                 Causes minimata disease also causes blue baby disease in 

infants the colour of skin in baby is turn . Blue. Paralysis 

 

06 IRON      1.0                  Promote iron bacteria in water, bad taste, In trace is 

nutritional 

 

07 MANGANESE 0.5       Produce bad taste, Excess causes reduced metabolism of iron 

to form hemoglobin 

 

08 ZINC 5 Causes astringent taste and opalescence in water 

 

                            Table 2- Sampling station in Raipur industrial area 
 

Sampling place  Sampling  point number 

Real ispat  1  

Seeta sponge 2 

Ba   Bajrang Alloys 

 

3 

Sh   Shivalic sponge 

 

4 

CoCommon drain -Nala 

 

5 

Chhokra nala   industry 6 

Kharun river up strem 7  

 Kharun river mid stream 8 

Kharun river down stream 9 

 
Table No- 3 Concentration of heavy and trace metals in Raipur district. 
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Trace 
metal 

1 2 3 4 5 6 7 8 9 

Lead 

 

0.19 0.10 0.18 0.14 0.16 1.18 0.18 0.2 0.25 

Cadmium 
 

1.20 0.20 0.50 0.40 0.90 0.50 0.01 0.04 0.08 

Chromium 
 

0.02 0.012 0.01
4 

0.10 0.09 0.06 0.024 0.028 0.08 

Copper 
 

5.0 2.02 3.10 1.20 6.02 4.20 
8.051 

10.52 
 

20.56 
 

Zinc 
 

10.10 5.50 2.20 1.00 3.0 4.0 9.14 
 

10.25 
 

25.26 
 

Iron 

 

 

2.00 3.10 2.10 15.0 17.0 16.0 16.35 
 

18.41 
 

21.33 
 

Manganese 
 

22.0 5.02 2.10 2.10 5.0 4.0 1.02 
 

22.1 
 

23.16 
 

Mercury 

 

0.01 0.01 0.02 0.01 0.01 0.01 0.02 
 

1.2 
 

1.49 
 

 
 MATERIALS AND METHODS 

Selected sites: 

Nine water samples were collected from Raipur district 

in different sites in polyethylene containers which were 

thoroughly cleaned with 1:1 HNO3 rinsed several times 

with distilled water and dried in electric oven.  

 

 RESULTS AND DISCUSSION 

The occurrence of trace elements in natural and ground 

water is affected both by hydro chemical factors, like 

mineral composition of the rocks, soil characteristics, 

etc., as well as by anthropogenic activities and likely to 

show both temporal and spatial variation. 

 

Copper: According to limits prescribed by various 

authorities (WHO, ICMR, APHA, BIS) it was found 

that all the samples collected from the sources were free 

from copper, the average value of copper in all water 

samples are much below the permissible limits but 

copper is excess in S6 sample. 

 

Iron: According to BIS and ICMR the maximum 

allowable concentration and the permissible 

concentration in drinking water in 1.0 ppm and 0.3 

ppm, respectively. It is content of hemoglobin, so it is 

very necessary for all living organism but in excess 

promote iron bacteria in water. Iron is excess in S5, S7, 

Samples of Raipur surroundings, Raipur district. 

 

Manganese: The maximum allowable concentration 

and permissible concentration of Mn in drinking water 

is 0.5 ppm and 0.05ppm, respectively according to 

WHO, BIS and ICMR (Satyanarayana and Shastri, 

1983). Most of the water samples analyses had less than 

100 ppb (0.1 ppm). 

 

Zinc: Zinc is an essential plant and human nutrient. The 

maximum allowable concentration and permissible 

concentration of zinc in drinking water are 15 ppm and 

5 ppm, respectively. According to WHO, ICMR, 

APHA the average value of zinc in all the water 

samples are below the permissible limit. The 

concentration of zinc in all water samples is below 

1000 ppb (1 ppm). Hence all the samples collected from 

all sources are below from maximum permissible limit 

for Zinc. 

 

Nickel: The permissible concentration of nickel in 

groundwater is 0.02 ppm. Remaining samples are 

within the permissible limit. S5, S6, samples are out of 

the limit. 

 

Chromium: The maximum permissible limit of 

chromium in drinking water according to WHO and 

ICMR is 0.05 ppm. Small amount of chromium is 

essential to mammals but in excess it produces harmful 

effects. The obtained data shows that chromium content 

in water is within limits prescribed by the various 

authorities except slightly higher in S4, S5, S7 in 

Raipur district. 
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Lead: It is very toxic element, which accumulates in 

the skeletal structure of man and animal. The maximum 

permissible concentration of lead in drinking water is 

0.05 ppm. According to WHO and ICMR almost all the 

water samples had less than50 ppb of lead. 

 

CONCLUSION 

 

Systemic study of the chemical data obtained as results 

of analysis of ground water samples from Raipur dist 

and Andhra Pradesh are affected by one or more of nine 

studied trace metals. At least 60% of the population is 

still dependent on ground water sources for drinking 

purpose, especially in outer city and distant villages. 

According to  the analysis of some water samples of 

Raipur district of CG, the manganese, lead and zinc are 

not found beyond limit, while copper, iron and 

chromium are found towards little higher sides on some 

places and nickel is found higher only in some areas of 

Raipur  surroundings ,but these metals are essentials for 

our body metabolism. They play role of co-factor in 

activity of enzyme. Thus to keep ground water free 

from Cr, Fe, Mn, Pb, etc., and other ions the following 

recommendation should be taken in to account.  

 

1. Chromium enriched refuge should be properly 

treated and then disposed off. Construction of ground 

water structure on dumping sites or its immediate 

vicinity should be avoided as Cr pollution relates to 

point source. 2. Industries should be set up their 

effluents treatment plants (ETP) independent or jointly 

as per norms and should remain effectively operational 

in order to safe guard the ground water for future 

generation. 3. In agricultural excessive use of 

nitrogenous and phosphates fertilizers should be 

avoided so that it does not leach down to ground water 

and deteriorates its quality.4. Mass awareness should be 

generated about the over use of pesticides, its harmful 

effects on quality of water and human health. 

 

ACKNOWLEDGEMENT 

 

The author is thankful to Department of Chemistry, Dr. 

C V Raman University Bilaspur, and the analysis was 

carried out in Dr C V Raman University, Kota, Bilaspur 

(CG). 

 
REFERENCES 

 
[1] Bowen, H.J.M. The biochemistry of trace element. Symposium 

IEAA. Vienna proceedings, pp 393. 

[2] Underwood, E.J. . Trace elements in human and animal 

nutrition.(4). Academic Press, New York. 
[3] Satyanarayana, D. and M.N. Sastri.  Sci. Reporter. 20 (4). 

[4] Bryan, G.W.  Heavy metals contamination in the sea. Ed.R. 

Johnston. Marine publication, Academic Press, London. 
[5] Adelekan, B.A. and K.D. Abegunde: Inte. J.Phy. Sci., 6, 1045-

1058 (2011). 

[6] Lowe, w. . Water Poll. Cont., 69: 270-273. 
[7] Sudhira, H.S. and V.S. Kumar.  Monitoring of lake water quality 

in Mysore city. International Symposium on Restoration of lakes and 

wetlands. Bangalore. Proceedings. Pp 17-29. 
[8] Drat. F.J. . The hazards of iron. Water and pollution 

control,Ottawa, Canada 

[9] National Research Council (NRC).  Manganese. National 
Academy of Sciences, Washington DC. 

[10] National Research Council (NRC). . Chromium. National 

Academy of Sciences, Washington DC. 
[11] National Research Council (NRC).  Drinking water and health. 

National Academy of Sciences, Washington DC. 

[12] Walker, W.H. J.Am. Water Works Assoc., 61(1) : 31-40. 
[13] APHA (American Public Health Association): Standard Methods 

for the Examination of water and waste.16th Edn.,Washington, D.C. 

(1985). 

[14] World Health Organization. Guidelines for drinking water 

quality,Health Criteria and Other Supporting Information. 3rd Ed; 

Recommendations, Geneva.2004; 1. 

[15] Standard method for examination of water and wastewater, 

American Public Health Association, NW, DC 20036, 1994. 

[16] BIS.  Standard of water for drinking and other purposes. Bureau 
of Indian Standards, New Delhi. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

Bharat Journal of Science Technlogy and Humanities                                                                                                                                 

Volume – 1, Issue – 1, July – 2015 

ISSN: 2454-6151 (Printed version) 

URL: http://www.cvruresearch.org 

53 

 

Biomechanics of Twisting in Gymnastics: 

Based on Literature Review 
Rajkumar Sharma,      Jai Shankar Yadav 

      Grade-I Gymnastic Coach, Sport Authority of India,      Assistant Professor 

NSTC/STC, Malhar Ashram, Ram Bagh,              Dr. C. V. Raman University 

Indore (M.P.)                Kota-Bilaspur (Chhattisgarh) 

 E-Mail- sharmagym59@yaoo.co.in              jaishankar.cvru.@gmail.com 
  

 

I. INTRODUCTION 

An understanding of how a gymnast twists in the air 

is still not complete, even in the mind of physicists 

and mathematicians; however, the past decade has 

seen much progress in identifying which of these 

mechanisms are most effective or contributory to 

successful twisting. 

 

A major problem has been that, although the human 

body must obey the laws of physics, it does not act as 

a rigid system and therefore is not easily analyzed. In 

fact, a survey (Frohlich, 1979) of the 59 physicists 

who responded to a questionnaire, more than 56% 

believed that a somersaulting diver could not initiate 

a twist having left the board; something practitioners 

have known to be readily possible for some time. 

 

A paper was published (Leigh & Bengerter 1967) 

which attempted, with the use of cinematography, to 

demonstrate that coaches were poorly prepared in 

basic theory because all in the study believed 

(probably correctly) their divers and trampolinists to 

have initiated their twists in the air, contrary to what 

the authors believed the film to show. 

 

The reasons for past difficulties are not hard to 

understand. All "knew" that according to the 

principle of conservation of angular momentum, 

rotation could not be initiated in the absence of an 

applied torque. Also until the late 1960s not many 

aerial performances in the sense of multiple 

somersaults with delayed multiple twists had been 

seen; the common appearance of which finally did 

challenge theoreticians to explain. Finally it may well 

be, and the issue is far from resolved, that as many as 

three or four twisting mechanisms are active during 

one performance and that these mechanisms may 

interact throughout a complicated twisting and 

somersaulting performance. 

 

Before understanding the biomechanics of twisting in 

gymnastics. we should know the principle of angular 

momentum,  which is simply stated as: 

 

Angular momentum = moment of inertia x angular 

velocity (AM = Iw). 

1.  Angular momentum can be viewed as the 

quantity of rotation a body has about some 

given axis as a result of its speed of rotation 

and the distribution of mass about the axis.  

2.  Moment of inertia (I) is a measure of how 

the mass of body is distributed about the 

axis of rotation. The further the mass is 

away from the object, the larger the "I" and 

vice versa. In fact "I" increases as the square 

of the distance of the mass and therefore 

small increase in distance can result in 

relatively large increases in "I." 

3.  Angular velocity (w) is simply the stated 

speed of rotation about the axis of rotation. 

 

4.  Since AM must be conserved (unless an 

external force or torque is applied) the 

product of "I" and "w" must stay constant. 

However the human body can change 

position in the air which has the effect of 

changing "I" and thus "w." If a gymnast 

tucks up in the air, "I" will decrease and then 

so that "AM" will be conserved, "w" will 

increase accordingly and vice versa. 

5.  No discussion of rotation is meaningful 

unless axis of rotation is specified.  

Angular momentum can be created only by the 

application of an eccentric force, that is, a force that 

at some distance from the axis of rotation. Such a 

force is known as a torque and is most effective the 

further that it is applied from the axis. 

 

 TWISTING MECHANISMS 

mailto:sharmagym59@yaoo.co.in
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For purpose of simplification, validated 

twisting mechanism may be identified in the 

following manner: 

1.  Torque twists  

2.  Non torque twists  

(i). Zero angular momentum mechanisms  

(a).  Cat twist or two axis theorem 

(b)  Hula hoop or conical twist  

(ii). Non zero angular momentum mechanisms  

(a)  Tilt twist  

1.  TORQUE TWISTS 

Clearly the most effective twisting 

mechanism is to apply a large torque relative to the 

longitudinal axis during take off. The gymnast will 

then have a considerable twisting "AM" in the air and 

then if the arms have been held wide (large "I"), "w" 

can be increased quite significantly simply by pulling 

the arms in (small "i"). 

For most twisting gymnastics skills the 

application of torque during take off is the major 

twisting mechanism. 

2.  NON TORQUE TWISTS 

Two conditions can occur, the gymnast can 

begin with total body "AM" equal to zero about all 

axes or the gymnastics can begin with some quantity 

of "AM" about one of the non twisting axes 

(somersaulting or cartwheeling). 

(i) Zero "AM" Twisting Mechanism 

(a)  Cat twist: It is possible to perform a limited 

twist by varying the relative movements of 

inertia of the upper and lower body, in 

essences, successively twisting one part of 

the body with small "I" against one with 

large "I" which will therefore twist less in 

the opposite direction.  

 

Figure 1. 
(b)  Hula Hoop: The simplest explanation is that 

if a body part is used to introduce an 

extraneous component of "AM," the total 

body must turn in the opposite direction to 

maintain the total "AM" at zero. The hand or 

arms could be rotated overhead. But more 

effective because of its mass is to use the 

trunk in a hula hoop fashion. The total body 

will respond by twisting in the opposite 

direction about the longitudinal axis.  

It is important to recognize that these 

mechanisms under conditions of zero total body 

"AM" provide only for a reorientation of the body in 

space while certain body parts are moved and that the 

twisting action ceases immediately that the body 

actions are stopped. 

(ii) Non Zero "AM" twisting Mechanism 

(a)  Tilt twist: If a gymnast has considerable 

angular momentum about the transverse 

(somersaulting) axis it has now been 

established that the most effective 

mechanism for initiating a non torque 

sustained twist is what is commonly referred 

to as the tilt twist. This took many years to 

discover because it had been neglected that 

"AM" is a vector quantity, that is, it has a 

magnitude component and a directional 

component. For "AM" to be conserved both 

components must be considered. The 

direction of the angular momentum vector 

during a somersault is along the axis of 

rotation (left for forward somies and vice 

versa). 

The tilt mechanism requires the gymnast to 

shorten one side of the body relative to the 

other (by throwing the are, one up, one 

down, or by side flexion or both). This has 

the effect of tilting the somersaulting axis 

away form the "AM" vector the direction of 

which (in order to be conserved) requires the 

body to undertake a compensating sustained 

twist about the longitudinal axis as long as 

the tilt exists. 

Though this is not a mathematical paper the 

simplified mathematics of what occurs can 

be very enlightening. 

 Amt = AMssine 

………………………………………………

………I) 

wt = ws (Is/Is) sine 

………………………………………………

.(II)  

where t = twist s = somersault J = angle of 

tilt 

Equation (I) gives the relationship of how much 

twisting "AM" is induced by a given degree of tilt, 

but equation (II) is especially useful once it is 

understood. If we assume that we wish to maximize 

the speed of the twist (wt) then the equation tells us 

the following.  

1.  wt will be larger, the larger the ws (the 

speed of the initial somersault).  

2.  wt will be the largest if the somersaults are 

performed in the layout position since the 

value of Is/Is is maximized if the numerator 
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is maximized and the denominator 

minimized (a layout position in each case). 

3.  wt will be greatest the greater the amount of 

tilts or the greater the amount one side is 

shortened relative to the other since the 

value of sine increases from 0 to 1.0 as the 

angle o approaches 90 degrees. In other 

words if the body tilts sideways (J = 90 

degrees; sine = 1.) completely then the total 

somersault is converted to twist.  

The message should be clear. One of the 

most effective uses of the tilt mechanism is in 

multiple layout somersaults with late twists (i.e., 

double layout with full out) which gives a large value 

of ws maximizes the value of Is/Is and perhaps the 

sine because of the arch to hollow body position 

change. 

It has been demonstrated that in backward 

somersaults the feasible tilt of 10 degrees will result 

in a twisting speed of three twists for each somersault 

forwards the feasible tilt is 20 degrees, which can 

result in 5 1/2 twists per somersault. 

 

CONCLUSION 

 

It is likely that in most twisting gymnastics skills 

there is an interaction of the various twisting 

mechanisms. Although the "cat twist" and the "hula 

hoop" mechanisms were explained in reference to 

zero angular momentum twists it is clear that they 

may also be active in non zero angular momentum 

twists. In these cases the "cat twist" likely assists in 

initiating twist and the "hula hoop" mechanism 

assists in and may be sufficient for sustaining it 

although it is not clear if these actions can be 

maintained consciously throughout a complex 

performance. 

 

In all cases, other things being equal, a torque twist is 

the most effective twisting method provided it does 

not aesthetically detract from the performance or 

result in modification of other performance 

parameters (i.e., height or somersaulting "AM"). Ion 

delayed non zero "AM" twists the tilt twist 

mechanism is the most effectively and the only one 

that can create a sustained twist. It is the only in-air 

mechanism that is certainly under conscious control 

during the initiation and maintenance of complicated 

twisting skills. 
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Abstract: - Iron is an important mineral in our diets.  

Although considered a trace mineral (one that is spinach 

for different lengths of time in water. This will determine 

how much iron has been lost from the spinach and also 

give a good indication of which is the best way to cook 

spinach to preserve as much of the iron as possible. 

Sources of iron. The purpose of this investigation is to see 

the effect in iron content of spinach through boiling of 

deficiency condition known as anemia.  Certain foods, 

such as spinach cooked broccoli and cauliflower2 are 

natural needed in relatively small quantities), diets lacking 

iron can contribute to the 

 

Keywords: - spinach, oxalates spectrophotometric, iron, 

absorption. 

INTRODUCTION 

Iron is one of the many minerals required by the human 

body. It is used in the manufacture of the oxygen-

carrying proteins hemoglobin and myoglobin. A 

deficiency of iron in the body can leave a person feeling 

tired and listless, and can lead to a disorder called 

anemia. Many of the foods we eat contain small 

quantities of iron. The United States Department of 

Agriculture states that 180g of boiled spinach contains 

6.43 mg of iron.
 
In this analysis the iron present in a 

sample of spinach is extracted to form a solution 

containing Fe
3+

(Ferric) ions. To make the presence of 

these ions in solution visible, thiocyanate ions (SCN
−
) 

are added. These react with the Fe
3+

ions to form a 

blood-red coloured complex: 

Fe
3+

 (aq) + SCN
− 

(aq) → [FeSCN]
 2+

 (aq) 

By comparing the intensity of the colour of this solution 

with the colours of a series of standard solutions, with 

known Fe3+ concentrations, the concentration of iron 

In spinach may be determined. 

 

MATERIALS AND METHODS 

 

 The standard solution of Fe
3+ 

ions was prepared 

through ferric ammonium sulphate by conventional 

method. 100 grams sample of spinach was boiled with 

500ml of water for 10,15,20,25 and 30 minutes. 

Volume of remaining water after boiling was measured 

then bottled and stored in fridge overnight, keeping 

solution at constant temperature before use in the 

experiment. 

In extract of boiled spinach usually iron is present as 

Fe
2+

ions and Fe
3+

ions. Since Fe
2+

 does not form a 

coloured complex with thiocyanate, permanganate ions 

are added to oxidize all the Fe
2+

to form Fe
3+

 ions. 10 ml 

of 1 mol L
−1

 of ammonium thiocyanate solution is 

added to each 10 ml sample solution of spinach. 

 These additions are carefully timed so that all samples 

react for the same period of time.  The absorbance is 

measured at wavelength of 480 nm for each coloured 

solution using spectrophotometer.

RESULT AND DISCUSSION:- 
S/N CONCENTRATION  OF Fe3 

+ions 

ABSORBANCE 

1 0.1N FAS SOLUTION 1.80 

2 .05NFAS SOLUTION 1.71 

3 .O3N FAS SOLUTION 1.55 

4 .025N FAS SOLUTION .468 

5 .02N FAS SOLUTION .385 

6 EXTRACT OF 10 MINUTE BOILED 

SPINACH 

.395 

7 EXTRACT OF 15 MINUTE BOILED .470* 
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SPINACH 

8 EXTRACT OF 20 MINUTE BOILED 

SPINACH 

.617 

9 EXTRACT OF 25 MINUTE BOILED 

SPINACH 

.890 

10 EXTRACT OF 30 MINUTE BOILED 

SPINACH 

1.45 

 
The above table shows that as the boiling time of the 

spinach increased, the amount of iron lost through 

boiling also increased. However the percentage mass of 

the iron lost was not that significant because it was less 

than 1% of the total weight of the spinach in all the 

different samples. According to these results, only 

small amounts of iron were present in the water after 

boiling and although there seems to be an apparent 

increase in the amount of iron lost through boiling, the 

percentage different shows that this is not a significant 

amount even though there was change present.  

This suggests that spinach is able to retain majority of 

its iron content during boiling of its leaves.

 

GRAPH -1 ABSORBANCE VS CONCENTRATION 

 

                                                                                                     

GRAPH- 2 

 
 
The above graph shows the relationship between the 

boiling time of spinach and the percentage of iron (II) 

in the 100gms of spinach boiled. The relationship 

between these five averages seems to be linear and 

strong. In theory as the spinach boils for a longer 

time, it will become more susceptible to the heat and 

therefore lose its nutrients more readily then for a 

shorter amount of time
8-9

. From the results it is hard 
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to judge whether it is linear or exponential trend as 

the percentage are small and could have a gradual 

exponential curve forming   

  

CONCLUSION 

 

From the data obtained and graph drawn, we can 

conclude that boiling the spinach for longer length of 

time have an effect on the iron content in spinach. 

There is an obvious trend shown that as the boiling 

time increases for the spinach there is an increased 

percentage of iron (II) in water. This shows that in 

order to retain maximum iron in the spinach, it will 

only need to be boiled for a short time before 

consuming. 
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Abstract- The growth of mining/industry significantly 

contributes towards economic progress of the country; 

however, it brings along with it a number of 

environmental problems. Development process results in 

more demand of iron hence mining of iron ore has 

increased substantially in the recent past. Many of 

environmental problems can be avoided, if the status of 

the environment and impact of mining on the 

environment are perceived at the beginning of the 

mining. Dalli-Rajhara iron ore deposit area, spread over 

Durg-Balod-Rajnandgaon Districts in Chhattisgarh State 

has a large reserve of good quality iron ore. Some mining 

in the area is going on and increase in the area of mining, 

in this region, in near future, is inevitable. The present 

studies have been carried out to evaluate the status of the 

air environment and noise level in this region. Studies 

were made for: sulfur di-oxide (SO2), nitrogen oxides 

(NO2), suspended particular matter (PM10) respirable 

particulate matter (PM2.5). Monitoring was done at 10 

places for three seasons.In summer season the SO2 

values were ranging between 6.4 and 9.2 µg/m3 and NO2 

values were ranging between 7.6to13.8 µg/m3. 

Suspended particulate matter (SPM10) values were 

ranging between 100 to 280 µg/m3 while respirable 

particulate matter (PM2.5) were ranging between 36 to 

94 µg/m3.Noise level were recorded in summer season 

during day time were ranging between 39.6 to 57.7 

db(A) while in the night time the range was between 

30.3 to 47.4 db(A). In rainy season the SO2 values were 

ranging between 6.2 and 9.3 µg/m3 and NO2 values were 

ranging between 7.7to12.2 µg/m3. Suspended particulate 

matter (SPM10) values were ranging between 90 to 250 

µg/m3 while respirable particulate matter (PM2.5) were 

ranging between 32 to 90 µg/m3. Noise level were 

recorded in rainy season during day time were ranging 

between 41.3 to 55.3 db(A) while in the night time the 

range was between 29.8 to 46.6 db(A). In winter season 

the SO2 values were ranging between 6.4 and 9.4 µg/m3 

and NO2 values were ranging between 7.3to11.8 µg/m3. 

Suspended particulate matter (SPM10) values were 

ranging between 90 to 260 µg/m3 while respirable 

particulate matter (PM2.5) were ranging between 34 to 

96µg/m3. Noise level were recorded in winter season 

during day time were ranging between 43.2 to 56.9 

db(A) while in the night time the range was between 

33.8 to 49.3 db(A). This baseline data on the 

atmospheric environment of the area will be useful for 

future evaluation of the impact of mining on the 

atmospheric environment of the area. 

Key words: Mining, SO2, NO2, PM10, PM2.5, Noise. 

 

I. INTRODUCTION 

Environmental impact assessment is the formal 

process used to predict the environmental 

consequences of a plan, policy, program, or project 

prior to the decision to move forward with the 

proposed action. An impact assessment may propose 

measures to adjust impacts to acceptable levels or to 

investigate new technological solutions.The Ministry 

of Environment and Forests (MoEF), Govt. of India, 

has prepared laws on Environmental Impact 

Assessment in India. The main laws in action are the 

Water Act (1974), the Indian Wildlife (Protection) 

Act (1972), the Air (Prevention and Control of 

Pollution) Act (1981) and the Environment 

(Protection) Act (1986), Biological Diversity Act 

(2002) [8]. 

There is perhaps a set of ‗core‘ criteria that must be 

met for an EIA system to work, and there may be 

additional criteria missing from Wood‘s list that are 

especially appropriate and important for small 

developing countries. [1].Various mining operations 



 

 

Bharat Journal of Science Technlogy and Humanities                                                                                                                                 

Volume – 1, Issue – 1, July – 2015 

ISSN: 2454-6151 (Printed version) 

URL: http://www.cvruresearch.org 

60 

 

have a drastic and a strong negative effect on the 

local environmental quality [7][8]. Mention about 

some of the standards for discharging air and mine 

effluent as well as environmental standards for India 

are described. [5] 

In India most of the iron ore are located below the 

forests, Therefore, mostsignificantenvironmental 

damagesduetoironoreminingare the destruction of 

forest cover associated with the fragmentation and 

destruction of wildlife habitat. Theironore mining, 

through 

exploration,exploitationandassociatedactivitiesaffecta

ir, water,land,flora&fauna of 

whichdustisthesinglelargestairpollutant.Chhattisgarh 

has about 18 per cent of the total iron ore reserves of 

India. This state produced about 20 per cent of the 

total iron ore production of the country in 2002-03. 

The prominent deposits being those of Bastar and 

Durg-Balod districts.  

The present studies were carried out around the 

Mahamaya-Dulki iron ore mining areain Dalli 

Rajhara range. The area, located at a distance of 111 

kms South-West of Bhilai Steel Plant,is well 

connected by road.Environmental status study has 

been conducted within an area of 8 km radius around 

the Mahamaya-Dulki iron ore mine, which included 

the 10 villages where the air sampling and noise level 

recording stations were located: 

The villages selected for present studies were: 

1. Dulki,2. Kambsur,3. Pusvada,4. Nalkalan,5. 

Kumudratre, 6. Tuedand, 7. Dorba, 

8. Kopedera, 9. Resuli, 10. Kalwar. 

The present studies were made to: 

1. determine status of air qualityfor 

i. SO2 

ii. NO2 

iii. PM10 

iv. PM2.5 

2. To determine Status of noise 

 MATERIALS AND METHODS 

In the present study the air andnoise, were analyzed 

with standard methods. Air around the study area, 

were analyzed by the methods following MoEF 

(CPCB)[2] [3] [4][6]. Noise was measured by LT-

LUTRON, SL-4010 Sound Level Meter. 

I. Methods for Analysis of Air 

and Noise 

i. SulphurDioxideinambientair: 

Sulphur di-oxide in the ambient air 

was determined at selected villages. 

Sulphur di-oxide concentration was 

determined by 

ImprovedWestandGaekemethod [6]. 

ii. Nitrogen di-oxide in ambient air: 

Nitrogen di-oxide in the ambient air 

was determined at selected villages. 

Nitrogen di-oxide concentration was 

determined by 

ModifiedJacobandHochheiserMethod[

6]. 

iii. Suspended 
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ParticulateMatter(PM10)and 

Respirable Particulate Matter 

(PM2.5) inambient air: Suspended 

ParticulateMatter(PM10) and 

Respirable Particulate Matter 

(PM2.5) in the ambient air were 

determined at selected villages. 

Suspended ParticulateMatter(PM10) 

and Respirable Particulate Matter 

(PM2.5)were determined by 

GravimetricMethod[6]. 

iv. Noise:Noise level were recorded at 

selected villages by LT-LUTRON, 

SL-4010, Sound Level Meter both 

during day and night in all the 

seasons. 

 

 RESULTS AND DISCUSSION 

 

During the present studies status of the ambient air 

quality and noise level of the study area has been 

measured.  Studies were carried out in three seasons 

viz. summer, rainy and winter during the year 2014-

2015.  

i. Sulphurdi-oxideinambientair 

(Fig. 1.) 

Sulphur di-oxide concentration was measured in 

three different seasons, viz. summer, rainy and winter 

at 10 different places. Sulphur di-oxide concentration 

was found to range from 6.2 µg /m
3 

to 9.4 µg /m
3
 at 

different places in different seasons. The minimum 

value was recorded at Pusvada and Nalkalan villages 

in rainy season, while the maximum value was 

recorded at Kumudratre village during winter season. 

Seasonal average values for different places ranged 

from 6.5 µg /m
3
, recorded at Pusvada village in 

winter to maximum 8.8µg /m3, recorded at 

Kumudratre village in winter. Seasonal average 

values for all the sites were almost similar between 

7.45 to 7.76 µg /m
3
. 

Fig.1.:Ambient Air quality status For 

SO2.

 

ii. Nitrogendi-oxideinambientair 

(Fig. 2.) 

Nitrogen di-oxideconcentration was measured in 

three different seasons, viz. summer, rainy and winter 

at 10 different places. Nitrogen di-oxide 

concentration was found to range from7.3µg /m
3
to 

13.8µg /m
3
at different places in different seasons. 

The minimum value was recorded at Nalkalan village 

in winter season, while the maximum value was 

recorded at Dulki village during summer season. The 

average values for different places, ranging from 7.9 

µg /m
3
to 11.9 µg /m

3
was found to be minimumat 

village Nalkan in winter while the maximum was 

recorded at Dulki in summer. Seasonal average 
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values were almost similar between 9.38 to 9.46 µg 

/m
3
. 

Fig.2.:Ambient air quality status for 

NO2 (microgram/m3) 

 
iii. Suspended  particulate matter 

(pm10)inambientair (Fig. 3.): 

Suspended  particulate matter 

(PM10)concentration was measured in three 

different seasons, viz. summer, rainy and winter 

at 10 different places (Table-3). Suspended  

particulate matter (PM10)concentration was 

found to range from 90 µg /m
3
to 280 µg /m

3
 at 

different places in different seasons. The 

minimum value was recorded at Kalwar village 

in rainy season and Dorba village in winter 

season, while the maximum value was recorded 

at Dulki village during summer season. The 

average values for different places ranged within 

105 to 235µg /m
3
. The minimum average value 

was obtained at Kalwar village in rainy season 

while the maximum value was obtained at Dulki 

village in summer season. Seasonal average 

values were found to vary within a narrow range 

between 145 to 153  µg /m
3
. 

Fig. 3.:Ambient Air quality status (suspended  

particulate matter (PM 10) (µg/m3) 

 

 

iv. Respirable  particulate matter 

(pm2.5)inambientair (Fig. 4.)  

Respirable particulate matter 

(pm2.5)concentration was measured in three 

different seasons, viz. summer, rainy and winter 

at 10 different places. Respirable particulate 

matter (pm2.5)concentration was found to range 

from32µg /m
3
to 96µg /m

3
at different places in 

different seasons. The minimum value was 

recorded at Kalwar village in rainy season, while 

the maximum value was recorded at Dulki 

village during winter season. The average values 

for different places ranged from 36  to 88 µg 

/m
3
The minimum average value was obtained at 

Kalwar village in rainy season while the 

maximum value was obtained at Kambsur 

village in summer season. Seasonal average 

values ranged within a very narrow range 

between 54 to  61 µg /m
3
. 
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Fig.4.: Ambient Air quality status of Respirable 

Particulate Matter (PM 2.5) (µg/m
3
) 

 
v. Noise level of the area (Fig. 5.) 

 Noise levelwas measured in decibel (db). in 

three different seasons, viz. summer, rainy and 

winter at 10 different places during day and night 

time. Noise levelwas found to range from 29.8 

db to 57.7 db at different places in different 

seasons. The minimum value was recorded at 

Nalkalan village in rainy season during night 

time, while the maximum value was recorded at 

Dulki village in summer seasonduring day time. 

Decibel is a logarithmic unit, hence, values 

obtained in different seasons or the values 

recorded for different places cannot be averaged. 

However, seasonal values were averaged only to 

get an idea about the season having higher or 

lower noise levels. The averaging shows that 

both during day as well as night time noise 

values were higher during the winter season. 

Fig.6.:Noise Level status at day time. 

 
Fig.7.:Noise Level status at night time. 

DISCUSSION 

Sulphur di-oxide concentrationin the air of study 

area, ranging within 6-10μg m
-3

 is far below the 

prescribed upper limit of tolerance of 50 μg m
-3

. The 

presently obtained values for the  sulphur di-oxide, 

thus indicates very clean air with respect to this 

component of the air. Nitrogen di-oxide 

concentration ranging between 7 to 13 μg m
-3 

is also 

far below the prescribed   upper limit of tolerance of 

40 μg m
-3

. The air is thus clean also with respect to 

the concentration of nitrogen di-oxide. Suspended 

particulate matter of 10 μ diameter (PM10) has the 

concentration range of 110 to 280 μg m
-3

. This is 

sufficiently higher to the prescribed limit of 60 to 100 

μg m
-3

. The values, sufficiently higher than the 

permissible limit appear mainly to be due to non-

metalled roads around the places at which the 

samples were collected. The suspended particulate 

matter of the size 2.5 μ in diameter had the 

concentration of 32 to 96 μg m
-3

. Like the PM10, the 

concentration of PM2.5 is also higher than the 

prescribed upper limit of tolerance of 40 μg m
-3. 

This 

higher concentration is highly undesirable, because 

this fraction of particulate matter can easily enter the 

lungs and can get deposited in the alveoli of the 

lungs. This deposition is hazardous as the deposition 

can cause development of sclerosis in the lungs.  
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Maximum noise level of 57.7 dB (A) during day time 

was recorded in summer season for village Dulki is 

very close to the permissible limit. The day time 

noise levels for other places being lower than this 

noise level are almost lower than the upper limit of 

the permissible limit of the noise. The values, thus, 

indicate that the area is relatively calm. The night 

time noise level, automatically were lower than the 

day time values but the permissible level of noise for 

the night time is also lower. The observed values 

were higher than the permissible limit for some 

places but were generally lower than the permissible 

limit for most of the places. Thus the area of study 

can be considered to be calm during night time also 

in all the seasons of study viz. the summer, rainy and 

winter seasons.  
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Abstract: These two plants A. paniculata and M. 

concanensis are widely cultivated in South East Asia for 

their medicinal properties A. paniculata belongs to the 

family Acanthaceae, Genus-Andrographis, Species- 

paniculata.Moringa concanensis is widely used in South 

East Asia as nutritional suplliment. 

Both are well known for their antioxidant activities. In the 

present work  their chlorophyll content, phenolic content 

and antioxidant properties. 

 

Keywords: King of bitters, Antibioticproperties, 

Antipyretic, DPPH radical scavanging activity ,Dental 

problems, Hepatostimulant, Blood purifier. 

 

I. INTRODUCTION 

These two plants are different in their taste due to their 

chemical constituents in different quantities. A. 

paniculata contains lactones, diterpenoids, glycosides 

[1]. M. concanensis is a good source of proteins, Ca, 

iron, beta carotene converted into vitamin A in the 

human body [2]. It‘s seeds oleic acid contents are better 

as compared to the other oils.[3]  

 Material and Method 

1.  soil correction by fly ash: Fresh fly ash from NTPC 

Korba was sun dried during the field experiments for 

the plants. A. paniculata and M. cancanensis. Fly ash 

amended soil showed rise in pH, soil conductivity, 

available P, organic carbon and protease activity. This 

protease activity hydrolysed     protein into simple 

amino acids. Plant roots took it and synthesized its own 

protein [4] 

The activities of amylase and invertase in soil (mg 

glucose g
-1

 soil h
-1

). Soil respiration increased and 

morphological parameters like root length, shoot length, 

leaf area and leaf counts and plant yield increased as 

reported by other authors in Ground nut, radish etc [5]. 

2. Chlorophyll estimation: The Chlorophylls are the 

essential components for photosynthesis and bioactive 

compounds in the leaf of . A. paniculata and M. 

cancanensis  [6]. 

Principal: - Chlorophyll is extracted in 80% acetone 

and absorption at 663 nm and 645 nm in 

spectrophotometer as – 

(1). mg chlorophyll a/g tissue =12.7(A663 - 2.69(A645) X 

V/1000 X w) 

(2). mg chlorophyll b/g tissue =22.9(A645 - 4.68(A663) X 

V /1000 X w) 

(3). mg of total chlorophyll /g tissue =20.2(A645 + 

8.02(A643) X V /1000 X w) 

Where A = Absorbance at specific wave length 

             V = Final volume of chlorophyll extract in 80% 

acetone  

            W = fresh weight of tissue extracted 

Phenolics estimation:- Total phenols in A. paniculata   

and M. concanensis is done by using Folin-ciocalteau  

reagent [7] 

Principal:- Phenols react with phosphomolybdic acid 

in Folin ciocalteau reagent in alkaline reagent  to 

produce molybdenum blue reagent . 

It is important to note that phenolic compounds in oil 

seed and grains in some oil seeds  and grains due to 

chlorogenic acid . It is range exceeds 2-4g /100 g it 

matters .It is to be removed [8]. 
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 Antioxidant measurement  

Procedure :- The antioxidant carried out in the plant 

materials as described below. 

The decoloration due to reaction of antioxidants with 

stable free DPPH free radicals was measured  

spectrophotometrically. In A. paniculata  leaf, stem and 

fruit extract were collectively used . Results are 

compared ahead. Results are described ahead. 

 DPPH activity was calculated using the formula 

Presence of inhibition of DPPH activity =                        

( Absorbance of control - Absorbance of sample / 

Absorbance of control )* 100 

 

RESULT AND DISCUSSION 

Table No 1 Chlorophyll content in the leaves of A. paniculata  and M. concanensis in mg/g 

S.No. A. paniculata   M. concanensis 

1 75.87 59.75 

 

 

Table no 2 Total phenolics :- In the leaves of A. paniculata  and in the flowers of M. concanensis in mg of Gallic acid 

equivalent 

S.No. A. paniculata  leaves M. concanensis flowers 

1 70 mg 4.912 mg/g 

 

Table no 3 Antioxidant property is due to phenoic contents in the plant parts.  According to cal. et al (2004) there is a 

positive linear correlation total phenolics and antioxidant property .[9][10] So antioxidant properties A. panicullata and 

M.concanensis in mg of Gallic acid equivalent.  

Picture No. 01 

Family : Acanthaceae 

Genus : Andrographis 

Species : paniculata 

Common name : Kalmegh 

Picture No. 02 

Family : Moringaceae 

Genus : Moringa 

Species : concanensis 

Common name : Konkan 
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S.No. A.panicnala leaves seeds etc[11][12] M.concanensis  fresh flower in ethanol water extract 

[13][14] 

 80% 75% 

 

The chlorophyll estimation suggests that  A. panicalata 

has higher is higher as compared to that of 

M.Concanensis  

Accordingly the phenolic contents of A.paniculata is 70 

gm of Gallic equivalent and that of M.concanensis is 

4.912 mg/g 

 So according to the studies of  Cal. Y.et al the 

antioxidant property is higher as compared to that M. 

concanensis. 

So, A. paniculata is antifungal, antibacterial and blood 

purifier, used in the treatment of leprosy, gonorrhea and 

seasonal fever. According to Shri  M.D. et al.it inhibits 

cell cycle progression in human colorectal 

carcinoma.[15]. 

Similarly M. concanensis is widely used in India as 

analgesis, potential antitumor, antifungal, diuretic, used 

in ophthalmic  prepration, veneral affection and lipid 

disorders.[16]. 

Finally, Antioxidants are New Generation Therapeutic 

base for treatment of polygenic disorders. Free radicals 

are reactive [O2˙]
_ 

and its similar counter parts. Others 

are [Rs˙], [NO˙] free radicals these are generated 

through environmental pollutants as reffered to by A.K. 

Tiwari.[17]. According to A.K. Tiwari., in foods, 

antioxidants have been defined as a substance present in 

small quantity and prevent greatly retard the oxidation 

of easily oxidizable matter by free radicals. 

For example, phenol (AOH), the reaction of interest 

with ROO˙ is : - 

   AOH    +    ROO˙  →     AO˙  +    ROOH 

This H – atom transfer reaction effect stops the chain 

reaction and used in the treatment of Atherosclerosis 

where oxidative stress especially oxidation of low 

density lipoproteins (LDL)[18]. 

In stroke, fat- laden gunk gradually builds up on the 

surface of passive artery walls and deposit plaque. 

Which grows and prevents blood the intended tissue 

and blood starved tissue dies and cardiac muscle 

succumbs, it leads to heart attack. [19] 

Similarly Alzheimer‘s disease, Parkinson‘s disease , 

Cancer and diabetes and diabetic combinations can be 

controlled by the use of medicinal plants A. paniculata 

and M. concanensis. 
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Abstract- A study of nonlinear pressure pulse propagation in a 

Systemic Artery of a man has been done using nonlinear 

transmission line model. Model has been used to simulate 

steeping of pressure wave from Aorta to Brachial Artery. 

 

(IndexTerms- cardiovascular (cv) system, nonlinear 

transnmission line)          

 

The applications of transmission line theory are well known 

in various fields of engineering and physical sciences. Apart 

from this the theory has also been applied successfully to 

other fields, like in Haemo- dynamics etc. There has been 

considerable interest in transmission line model of Haemo-

dynamics in arterial tree [1]. Depending on aim and required 

accuracy in research, models of different dimensionality has 

been developed. In zero dimensional or lumped parameter 

[2,3] models a uniform distribution of variables like 

pressure, flow rate in any compartment of CV system is 

assumed. In higher dimensional models variation of 

parameters in space and time are taken care. For study of 

pressure wave transmission in cylindrical arteries one 

dimensional model is more appropriate. Apart from lumped 

parameter models, transmission line models are developed 

to describe pressure flow relationship, pulse wave velocity 

in arterial tree. Because of its higher precision, lower 

calculation complexity and broader adaptability, distributed 

transmission line model has been accepted widely. Since the 

first distributed transmission line model of human arterial 

tree was proposed by MacDonald and Taylor, [4-6] various 

transmission line models of human arterial tree have been 

developed and applied to analysis of pulse wave 

propagation in human arterial tree and haemodynamics [7-

11]. The earlier electrical circuit models used passive 

components (resistors, capacitors, inductors) to model 

arterial system [12,13]. With the growing availability and 

increasing complexity of computers, in subsequent years, 

models are simulated on computer with more flexibility 

including nonlinear behavior [14-20]. In a work on human 

arterial system LR John [21] developed mathematical model 

based on electrical transmission analogy for calculation of 

peripheral impedance.   

In this paper a distributed transmission lines model 

is used to study arterial system [13,14,22]. The electrical 

equivalent parameters of arterial segments are obtained by 

considering a short uniform arterial  

 
segment of length Δz carrying an incompressible 

irrotationalnewtonian fluid in the z direction, which causes a 

drop in pressure, Δp . Artery is assumed to be pure elastic 

axi-symmetric cylindrical tube. Navier-Stokes equation for 

flow of blood in cylindrical co-ordinates is 

 
∂vz

∂t
 +vr

∂vz

∂r
 + vz

∂vz

∂z
=−

1

ρ

∂p

∂z
+

 μ

ρ
 
∂2vz

∂r2 +
1

r

∂vz

∂r
+

∂2vz

∂z2      (1) 

 

Here ρ is density of blood and μ the viscosity. vr  and vzare 

components of velocity in r, z direction. Since the flow is 

taken to be unidirectional along the z direction and the 

velocity gradients along the direction of flow are very small, 

so all terms in LHS of above equation except time 

derivative can be ignored. In this study Poiseuillian flow is 

taken for the viscous term [23]. One gets on solving  

−
∂p

∂z
=

ρ

s

∂Q

∂t
+

8μ

πr4 Q  (2)  

where Q is rate of flow, r is internal radius and s the area of 

artery. The quantity L= 
ρ

s
  called inertance per unit length 

represents inertia of blood. The term 
8μ

πr4 =R represents 

resistance to flow per unit length due to viscosity. Using 

equation of continuity we get  

−
𝜕𝑄

𝜕𝑧
 =

𝑑𝑆

𝑑𝑝

𝜕𝑝

𝜕𝑡
  +𝐺𝑝  (3)        

where G is leakage per unit length. The expression 
𝑑𝑆

𝑑𝑝
 = C is 

called compliance per unit length  and is shown to be equal 

to 
2(1−σ2)πr2

Eh
, where σ is Poisson ratio [22]. Then equations 

(2) and (3) take the form 

−
∂p

∂z
=L

∂Q

∂t
  +RQ(4A) 

  

−
∂Q

∂z
 =C

∂p

∂t
  +Gp   (4B)                                                     

  

Using the analogy of input voltage and current for the 

pressure and flow within a fluid, equations (4) become 

hydro-electric analog of following telegraph or transmission 

line equations [18,21] 

−
∂V

∂z
 =L

∂I

∂t
  +RI    

 

−
∂I

∂z
 =C

∂V

∂t
  +GV  
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The series inductance (L), the series resistance (R), and the 

shunt capacitance (C) values per unit length in the 

transmission line equations are given by corresponding  

arterial parameters given below                                   

L = ρ/s = ρ/π r
2
  (5A) 

R = (8μ)/π r
4
     (5B)                                          

C =
dS

dp
=  

2 1−σ2 πr3

Eh
=

3πr3

2Eh
(5C)                                                

  

takingσ =0.5.Fig 1 represents transmission line analog of 

short segment of artery of length ∆𝑧 over which the pressure 

and flow rate changes by ΔP and ΔQrespectively. 

 

Resistance term is proportional to (1/r
4
),  

compliance term is proportion to 𝑟3, inertanceterm 

proportional to (1/r
2
). It means for large vessels (e.g. aorta 

and major arteries) resistance term is small as compared to 

inertance term. Compliance is mainly determined by larger 

arteries like aorta. So, one can ignore resistance term in 

study of pressure wave up to brachial artery to a reasonable 

approximation. Also it is assumed that there is no leakage of 

blood which is equivalent to take G = 0. Then equations (4) 

reduce to 

−
∂P

∂z
   =L

∂Q

∂t
  (6A) 

−
∂Q

∂z
   =C

∂P

∂t
  (6B)  

\ 

Under the condition of subject at rest, heart can be 

treated to be in steady state, and as a consequence of this the 

arterial system can also be assumed to be at steady state, 

neglecting transients. So steady state transmission line 

equations can be used. We seek the solution of two 

conductor transmission line equations (4) corresponding to a 

small length of artery depicted in figure-(1). 

 

 

  

 

 

 

 

 

 

 

 

 

 

The problems of calculating pulsatile patterns of 

pressure and flow in the arterial system are complex. A non 

linear temporal variation of blood pressure and flow rate 

takes place at the root of aorta when blood is ejected from 

left ventricle.  These variations produce complex pressure 

pulse patterns that are propagated throughout the arterial 

tree. For the analysis of these patterns, some factors must be 

taken care.  The force that initiates the transients is itself 

very complex; the velocity of ventricular ejection increases 

rapidly with the opening of the aortic valve, then declines 

slowly to reach a negative nadir with the closure of the 

aortic valve.  The distensibility of the walls of the arteries 

receiving this positive increment of pressure and flow has an 

important influence on pulse patterns. This physical 

property of the arterial wall is also responsible for changes 

in configuration and velocity of the transients as they pass 

over the arterial tree. The pulsatile patterns are further 

distorted by frictional losses and by the branching and 

tapering of the arteries. The resistances to forward motion of 

blood through the distal arteriolar beds also have their 

effects on the arterial pressure and flow pulses. 

Inertance and compliance both terms are dependent 

or radius r of artery, which itself depends on pressure so L 

and C are function of P. Also the arteries are tapered i.e. 

their radii change as one moves away from aorta. So L and 

C depend on distance z from root of aorta also. Coefficient 

of elasticity E which is generally assumed to be constant is 

actually not so. Value of E changes as onemoves towards 

peripheral bed. So in transmission line equation L and C are 

not constant but depend on z and P. Equations (6) then 

become 

 
∂P(z,t)

∂z
= L(z, P)

∂Q(z,t)

∂t
 (7A) 

 
∂Q(z,t)

∂z
= C(z, P)

∂P(z,t)

∂t
  (7B) 

   

Now effect on pressure wave pattern will be 

contributed by all above factors. As their contributions are 

not large, in this work theseare treated as additive. Some 

simplifications are introduced.  Blood vessel is 

approximated with a long straight, circular cylindrical 

elastic tube (ignoring tapering) containing homogeneous 

incompressible viscous blood. Inlet of tube is considered as 

source of observed wave form i.e. aorta. Arterial junctions 

are not included in modeling. When the tube is disturbed at 

one place, the disturbance (wave) propagates along the tube 

with a specific velocity which is characterized by the 

geometry and the properties of both, the fluid, and the tube 

under consideration. When the wave amplitude is small and 

the wavelength is long, compared with the tube‘s radius R, 

the flow can be considered as one dimensional. 

Now an equation relating vessel cross sectional  

area and pressure must be adopted. Constitutive  

relations for arterial wall material and the consequent 

pressure area relationships have been extensively 

investigated. Although arterial walls are known to be 

composed of a material that is to some degree nonlinear 

visco-elastic and Anisotropic [24] but a linear-elastic, 

Fig 1                                                                                 A 

transmission line analogue of small segment of artery 
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incompressible membrane model of the vessel wall was 

assumed to be adequate. For an incompressible elastic wall 

material (Poisson‘s ratio = 0.50) 

 

𝐷ℎ = 𝐷0ℎ0    (8) 

 

Where 𝐷0 and ℎ0 are the vessel diameter and vessel wall 

thickness at zero transmural pressure. Using (7) and the 

method of analysis for stresses within the walls of thin 

walled vessels, the following area-pressure relationship is 

obtained [25]: 

 
A

A0
=

1

1−
P D 0
h 0Y

≈  1 +
PD0

h0Y
   (9)  

 

Where A0 is the area of the vessel lumen at minimum 

pressure, E is the effective elastic modulus. 

Now 

C = 
3πr3

2Eh
      and C0 =

3πr0
3

2Eh0
 

or 

C/C0 =   r
r0  

3 h0

h
  = 

r

r0
 

4

  =  
D

D0
 

4

=  
A

A0
 

2

 

Or 

C

c0

≈  1 +
PD0

h0Y
 

2

≈     1 + 2
PD0

h0Y
  

 = 1 + 2bP     (10A) 

 

Where 2b = 
2D0

h0Y
   =  

4r0

h0Y
   (10B)  

L =ρ/ 𝜋r2   will be also be pressure dependent. In this 

calculation we have taken only effect on compliance which 

is more dominating term. It means L is taken constant. 

As can be seen from table1 a typical value of 
r0

h0
 = 6 can be 

taken. Value of Y is 4× 10
6
 dyne/cm

2
. It is equal to 3× 10

3
 

mm of mercury. It will facilitate to take unit of blood 

pressure as mm of mercury.So we get 2b = 8 × 10
-3

. Typical 

value of speed of pressure wave in human arteries is app. 

500 cm/sec. [21] so time delay to brachial artery is 

approximately 0.08 s. 

 

Table 1   (Ref 21) 

 

 

 

 

 

 
 

Figure 2-Equivalent circuit of a transmission line model 

of artery with nonlinear inertance L (P) and non linear 

compliance C(P) per unit length. 
 

As the amplitude of the pressure P and the blood 

flow rate Q increases, the nonlinear effects cannot be 

ignored. In this condition the compliance C and inertance  L 

per unit length  are no longer constant but are function of 

the pressure. Instead of the linear partial differential 

equations (6) we have a system of first order nonlinear diff. 

equations 

∂P

∂z
= −L P 

∂Q

∂t
 (11a) 

∂Q

∂z
= −C P 

∂P

∂t
 (11b)             

Equations (11) have a solution of the form 

𝑃 = 𝑓{𝑧 ±  LC P  −
1

2 t}  (12) 

s.n

. 
Name of 

artery 

Lengt

h (cm) 

Radiu

s (cm) 

Wall 

thickness(cm

) 

r0/h

0 

1 Ascendin

g Aorta 

4.0  1.45  0.163  8.9 

2 Aortic 

arch 

2.0  1.12 0.132 8.5 

3 Bracho 

cephalic 

3.4 0.62 0.086 7.2 

4 Axillary 6.1 0.36 0.062 5.8 

5 Axillary 5.6 0.31 0.057 5.4 

6 Brachial 6.3 0.28 0.055 5.1 

7 Brachial 6.3 0.26 0.053 4.9 

8 Brachial 6.3 0.25 0.052 4.8 

9 Brachial 4.6 0.24 0.050 4.8 
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And  velocity of propagation 

 LC P  −
1

2 =
1

 LC 0 1+2bP 
=

1

 LC 0
(1 − bP) (13)                                                                               

of a waveform is pressure dependent.  

In present study we obtained in vivo pulse at aorta 

and brachial artery. Recorded pulses are shown in fig (3). 

There is steeping of pulse as it reaches brachial artery. 

Peaking of pulse can also be seen. It is found that steeping 

can be explained by introducing pressure dependent 

nonlinearity in compliance tube. 

From equation (10) the compliance C(P) increases 

with increasing pressure P, the high-pressure parts of the 

waveform will propagate slower than the faster moving low 

pressure parts. Qualitatively, as time evolves, the peak of a 

pressure pulse lags behind the bottom, and a wave with a 

steepening back, can develop 

 

(a): Aorta 
 

 
 

 

(b ) Brachial artery 

 

 
 

Fig (3)- In vitro time variation graphs of pressure wave at 

(a) aorta and (b) end of brachial artery 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig (4):  pressure variation at aorta one pulse at t = 0 in vivo 

 

[Average slope of ab at t=0 (at Aorta)  = 9.33 ]   

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig 5: Graph of pressure pulse  bymodeling at brachial 

artery              

 

[Average slope of ab at t=0.08 (at Brachial artery)   = 9.47 ] 

 

RESULT AND DISCUSSION 

 

The nonlinearity produced in compliance due to 

distensibility leads to the steepening of pressure wave in 
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artery to a reasonable extent. In this work nonlinear 

behavior of inertance is not taken in to consideration. The 

authors propose that this factor also contributes to pulsatile 

pattern. The generalization can lead the simulation to closer 

to reality. Peaking of pulse, as it propagates in arterial 

system is not explained by this pressure dependent 

nonlinearity. It is hoped that it is possible to simulate if 

dispersion and nonlinearity both are taken in to account. 

Tapering of artery also affects the pattern. But its inclusion 

makes the problem complex. However,still the study 

ofprofile change of pressure and flow rate pulse through 

cardio vascular system with proposedassumptions may 

prove to be an important diagnostic tool. Hardening of 

artery will produce the pulses which do not significantly 

change their shape during propagation. 
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ukjh ds f[kykQ vijk/k dSls :ds\ 

    vydk iar     ,- Hkokuh jko 

          foHkkxk/;{k] fganh foHkkx    ,e-,- ¼fganh½ ih,pMh 'kks/k Nk= 

   lh-,e-Mh-LukrdksRrj egkfo|ky;                MkW-lh-oh-jeu fo'ofo|ky; 

    fcykliqj N-x-              djxhjksM]dksVk fcykliqj N-x- 

 

 

I. leL;k ij ppkZ vkSj viuh lS/nkafrd 

i`’BHkwfe 
efgyk,a lk/kkj.kr% izR;sd lekt dk ,d egRoiw.kZ vax gS ftudh la[;k 

yxHkx iq:"kksa ds leku gh gksrh gSA  tgka rd Hkkjrh; lekt dk iz'u gS] 

fL=;ksa dh fLFkfr dkQh mPp jgh gS A  fo'ks"kr% fgUnw lekt esa iq:"kksa ds 

vHkko esa L=h dks] L=h ds vHkko esa iq:"k dks viw.kZ ekuk x;k gS blh dkj.k 

fganw lekt esa L=h dks iq:"k dh v)kZafxuh dgk x;k gSA  /khjs&/khjs 

Lef̀rdky] /keZ'kkL= dky rFkk e/;dky esa buds vf/kdkj fNurs x;s vkSj 

iq:"kksa dh rqyuk esa budh fLFkfr esa fxjkoV vkbZ bUgsa ijkra=] fuLlgk; 

vkSj fucZy eku fy;k x;k gSA  vaxzsth 'kkludky esa ns'k esa jktuhfrd 

vkSj lkekftd {ks= esa tkxf̀r vkus yxh A lekt lq/kkjdksa ,oa usrkvksa dk 

/;ku fL=;ksa dh fLFkfr dks lq/kkjus dh vksj x;k A  ;gka dqN o"kksZ esa fL=;ksa 

dh fLFkfr esa dkQh lq/kkj gqvk gSA 

efgyk vf/kdkj ds fy, ns'k esa fiNys nks o"kksZ esa ubZ jks'kuh utj vkbZ]  

tc fuHkZ;k dh 'kgknr us iwjs jk"Vª dks m}sfyr dj fn;k Fkk A  nkfeuh] 

xqfM+;k vkSj dkty ij vR;kpkj ds f[kykQ iwjk ns'k mB [kM+k gqvk A  

,d n`'; cgqr nzfor djus okyk Fkk A  fnYyh esa vkanksyu ds nkSjku ,d 

uUgh ckfydk ds gkFkksa esa ekStwn rDrh ij fy[kk Fkk] ^^utj rsjh xUnh vkSj 

inkZ eSa d:a A** bl ckfydk us rDrh ds tfj;s lewps iwjs lekt dks vkbZuk 

fn[kk;k gSA   

varjkZ"Vªh; efgyk fnol geus gky gh esa euk;k gS vkSj bl 

ekSds ij miyC/k vkadM+s crkrs gS fd efgyk,a] iq:"kksa ls fdlh 

fygkt ls ihNs ugha gSA ns'k esa djhc 2-70 djksM+ efgyk,a dekrh gS vkSj 

vius ne ij ifjokj pykrh gS  A  tgka rd ns'k esa efgykvksa dh lqj{kk 

dk loky gS] dkuwu rks gS] ysfdu mUgsa njfdukj dj  vijk/k gksrs jgs gSA  

2009 esa lhchvkbZ ds vuqeku ds eqrkfcd 30 yk[k yM+fd;ksa dh rLdjh dh 

xbZ ftuesa ls 90 Qhlnh nsg O;kikj esa /kdsy nh xbZ A  us'kuy dzkbe 

C;wjks dk dguk gS fd 1971 ls 2012 ds chp nq"deZ ds ekeyksa esa 880 

Qhlnh c<+ksrjh gqbZ gSA  xr rhu o"kksZ esa dU;k Hkwz.k gR;k ds 1-2 djksM+ 

ekeys ntZ gq, gS] ;gka rd fd xzkeh.k bykdksa dh 56 efgyk,a lqj{kk 

dkj.kksa ls Ldwy dkyst ugha tkrhA gj lky 9 gtkj efgyk,a ngst dh 

cfyosnh ij dqckZu gks tkrh gSA  

 

nqfu;ka Hkj esa ukjh dks lekurk dk vf/kdkj fn;k x;k gS] ysfdu vfyf[kr 

dk;nk ;gh gS fd mls cpiu ls ysdj cq<+kis rd tqYeksa dk f'kdkj cuk;k 

tkrk gS A Hkkjr esa rks Hkwz.k gR;k] cky fookg] ngst] lrh] nsonklh] vkSj 

fo/kokvksa ds izfr gs;&n`f"V tSlh iqjkru ijaijkvksa ds uke ij ukjh nklrk 

ds iUuksa ij gj jkst izrkM+uk dh ubZ dgkuh fy[kh tkrh gS A  dkuwu rks 

gS gh ysfdu lekt iwjh rjg tkx:d gksxk rHkh ukjh ds LokfHkeku o 

lEeku dh j{kk gksxh A  nwljk igyw ;g Hkh gS fd lk{kj] LokoyEch vkSj 

vkRe&fuHkZj gksus ij gh efgyk l'kDr gksxh A 

fodkl o lk{kjrk ds nkoksa ds chp ns'k esa L=h&iq:"k vuqikr dk Qklyk 

de gksus ds ctk; c<+ jgk gS A  vuqeku gS fd ns'k esa gj lky 50 yk[k 

ckfydk,a tue gh ugha ys ikrh A xkS& gR;k ds izfr 'kkL=ksa dk mnkgj.k 

nsus okyk ;g lekt ckfydk f'k'kq dh gR;k vkSj dU;k Hkwz.k dh gR;k ij 

[kkeks'k D;ksa gS \ iatkc& gfj;k.kk tSls jkT;ksa esa gh ugha] paMhx<+ o fnYyh 

tSls vk/kqfud egkuxjksa esa Hkh L=h&iq:"k vuqikr dk Qklyk c<+ jgk gSA  

bafM;u ,'kksfl;slu ds vuqlkj ns'k esa gj o"kZ 50 yk[k dU;k Hkwz.k dk 

xHkZikr gksrk gSA  Hkwz.k ijh{k.k laca/kh ih,uMhVh] vf/kfu;e 1994 esa ykxw 

fd;k x;k Fkk ] ysfdu vc rd og dkxtksa esa gh lhfer gSA egkjk"Vª esa 

,d Lo;a lsoh laLFkk ds losZ{k.k esa ;g ckr lkeus vkbZ Fkh fd Hkwz.k ijh{k.k 

ds ckn tks 8 gtkj xHkZikr djk;s x;s Fks muesa 7999 ckfydk,a Fkh A 

,eusLVh baVjus'kuy ds eqrkfcd nqfu;k esa gj 15 lsds.M esa ,d efgyk 

ekjihV ;k fdlh izdkj ds vR;kpkj dk f'kdkj gksrh gS A  gj lky djhc 

7 yk[k efgyk,a nq"deZ dh ihM+k >syrh gSA fjiksVZ dk nq[kn igyw ;g gS 

fd 40 Qhlnh Hkkjrh; efgyk,a ifr dh izrkM+uk dh f'kdkj curh gS ;g 

vkadM+k rks rc gS tc ?kjsyw fgalk o ;kSu 'kks"k.k ds 50 izdj.kksa esa ls ,d 

gh iqfyl rd igqaprk gSA 

efgyk vf/kdkjksa ds fy, yM+us okyh ,d varjkZ"Vªh; laLFkk dk losZ dgrk 

gS fd Hkkjr efgykvksa ds fy, pkSFks uacj dk lcls [krjukd ns'k gSA  

vQxkfuLrku] dkaxks vkSj ikfdLrku gh gels igys gS A  Hkkjrh; naM 

lafgrk vkbZVh ,DV] L=h dk vf'k"V :i.k ¼jksdFkke½ vf/kfu;e 1986 rFkk 

?kjsyw fgalk vf/kfu;e 2005 esa lqj{kk ds reke izko/kku gS] ysfdu c<+rh 

leL;kvksa ds vkxs os ukdkQh gS A  ehfM;k us gSokfu;r dh ?kVuk,a 
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mtkxj djus esa dksbZ dlj ugha NksM+h ij ;g egkuxjksa rd gh lhfer gSA  

xzkeh.k bykdksa esa ,sls ekeys lkeus ykus ds fy, HkkxhjFkh iz;klksa dh 

vko';drk gS A  dbZ ckj [kcjksa dh Li/kkZ esa bysDVªkfud ehfM;k bls 

luluh[kst cuk nsrs gS] ftlls ukjh dh ihM+k vkSj c<+ tkrh gS A  fLFkfr 

esa rc QdZ vk;sxk tc lksp esa cnyko vk;sxk A  vHkh rks lekt esa iq:"k 

iz/kku ekufldrk gkoh gSA chchlh ij fn;s baVjO;w ij fnYyh nq"deZ vkSj 

gR;k ds eq[; vkjksih ds ?kVuk ds fy, ihfM+r dks gh nks"kh crkuk gdhdr 

mtkxj dj nsrk gSA  gekjs /keZxq: [kki iapk;rsa vkSj dÍjiaFkh laxBu Hkh 

viuh Åy&tqywy cafn'kksa o csrqds QSlys ls efgykvksa dh vlqj{kk esa 

btkQk dj nsrs gSA  

fuHkZ;k dh 'kgknr us fuf'pr :i ls efgykvksa ds vf/kdkjksa ds fy, ubZ 

dzkafr dk lw=ikr fd;k gSA  dkuwu vkSj naM izfdz;k lafgrk esa ldkjkRed 

cnyko ls efgyk vf/kdkj dks u;s vk;ke feys gS mUgsa viuh ckr dgus ds 

fy, nj&nj ugha HkVduk iM+rk A  mudh fjiksVZ ij rRijrk ls dk;Zokgh 

gksrh gSA  fnYyh esa gky gh es gq, nq"deZ dh 24 ?kaVs ds Hkhrj VSDlh 

Mªkboj dh fxj¶rkjh] e/;izns'k esa nq"deZ vkSj gR;k ds ekeyksa esa 17 yksxksa 

dks eR̀;q naM rFkk 500 ls Hkh vf/kd izdj.kksa esa vkthou dkjkokl n'kkZrk gS 

fd vijk/kh dkuwu ds f'kdats ls ugha NwV ldsaxs A  lkjs mik;ksa ds ckn Hkh 

efgykvksa ds f[kykQ vijk/k blfy, ugha Fke jgs] D;ksafd gesa nks ekspksZ ij 

dkjZokgh djuh gksxh lkekftd cnyko vkSj dkuwu esa lq/kkj A  lkekftd 

Lrj ij gesa Ldwy Lrj ij Nk=&Nk=kvksa dks lekurk ds lcd nsus gksaxs 

ftlls /khjs&/khjs lekt ds Lrj lekurk dh Hkkouk iSnk gksxh A  dkuwu ds 

Lrj ij gesa efgykvksa dks gtkZuk ekaxus dh vuqefr nsuh gksxh A  blds 

vykok baVjusV ij ekStwn vk'kkyhu lkekxzh ij fdlh rjg dh yxke 

yxkuh gksxh A  

ikfjokfjd ,oa O;ogkfjd leL;k,a lkekftd leL;k,a gh gS ftldk 

mYys[k ge iwoZ esa dj pqds gS A  blds vfrfjDr fL=;ksa dh ,d leL;k 

L=h iq:"kksa dh Hkwfedk esa foHksn djus dh gS A ;|fi Hkkjrh; lafo/kku esa 

L=h&iq:"kksa ds vf/kdkj dh lekurk ij tksj fn;k x;k gS fQj Hkh dqN {ks= 

tSls lsuk vkfn esa mudh lsok,a ugha yh tkrh gSA  fL=;ksa dks izeq[k :i ls 

?kj ls lacaf/kr ekuk x;k gS vkSj mUgsa x̀gdk;Z dk dk;Z djuk gksrk gS A  

iRuh vkSj eka dh Hkwfedk,a gh mudh izeq[k Hkwfedk,a ekuh x;h gS A  fL=;ka 

pkgs [ksrksa esa] dkj[kkuksa esa] Hkou fuekZ.k] ;k [knkuksa esa dke djsa vkSj pkgs 

lQsn iks'k ukSdfj;ka djs muls mlh izdkj x̀g dk;ksaZ ds fuokZg dh vk'kk 

dh tkrh gS ftl izdkj ,d x̀gLFkh rd lhfer dh tkrh gS A ckg~; lalkj 

esa mudh Hkwfedk dks iq:"k dh Hkwfedk dh rjg Lohdkj ugha fd;k x;k gSA  

?kj ds ckgj iq:"k pkgs 'kkjhfjd Je dk dk;Z djs] fdarq ogh dk;Z djuk 

mlds fy, ?kj esa viekutud ekuk tkrk gS vkSj L=h ls gh mls djus dh 

vis{kk dh tkrh gSA  [kkuk cukuk o diM+s lhuk vkfn dk;Z iq:"k O;olk; 

ds :i esa rks viuk ldrk gS ijarq ;g dk;Z ?kj esa fL=;ksa ds fy, NksM+ 

fn;s tkrs gS A  ifjokj esa vkSj mlds ckgj ds dk;ksZ fu.kZ; ysus esa Hkh 

fL=;ksa dh vis{kk iq:"k gh egRoiw.kZ Hkwfedk fuHkkrs gSA 

tc fL=;ksa dk dk;Z{ks= ?kj esa gh r; dj fn;k gks vkSj ckg~; thou esa 

muds fdlh Hkh izdkj ds ;ksxnku dh vis{kk ugha dh xbZ gks rks mUgsa 

jktuhfrd thou ls ysuk nsuk gh D;k gS \  ;gh dkj.k gS fd Hkkjr esa 

fL=;ksa esa jktuhfrd psruk ugha jgh] vkSj os jktdkt esa Hkkxhnkj ugha gq, 

A  fL=;ksa dh fLFkfr dks lq/kkjus ds fy, dqN lq/kkj vkankyuksa dk iz;Ru 

fd;k x;kA 20 oha lnh ds izkjafHkd o"kksZ esa efgyk laxBuksa dh LFkkiuk gqbZ 

ftUgksusa jktuhfrd vf/kdkjksa dh ekax dh A 1917 esa ljksftuh uk;Mw us 

fczfV'k ikfyZ;kesaV esa fL=;ksa dks iq:"kksa ds leku erkf/kdkj dh ekax dh A 

1921 esa laiUu ,oa f'kf{kr efgykvksa dks ernku dk vf/kdkj ns fn;k x;k 

A 

xka/kh th us Hkh fL=;ksa ds jktuhfrd vf/kdkjksa ij cy fn;k vkSj Lora=rk 

vkanksyu esa muls izsfjr gksdj dbZ efgykvksa us Hkkx fy;k A Lora=rk izkfIr 

ds ckn efgykvksa us fo/kk;dksa] lkalnksa] jkT;iky] ea=h] eq[;ea=h vkSj 

iz/kkuea=h rd dk  nkf;Ro lEgkyk gS blls Li"V gS fd muesa jktuhfrd 

psruk c<+h gS fQj Hkh iq:"kksa dh rqyuk esa vc Hkh fiNM+h gqbZ gSA 

II. lanHkZ 

,d loky efgykvksa dh jktuhfrd izfrfuf/kRo dk Hkh gS mEehn fd;k 

tkuk pkfg, fd bl lky efgyk vkj{k.k fo/kk;d BaMs cLrs ls fudy dj 

laln esa vk;sxk vkSj cgl efgykvksa ds ,d&frgkbZ izfrfuf/kRo dks 

lqfuf'pr djus ds fy, vius eqdke rd igqapsxh tc ukjh] iq:"kksa ds leku 

Lora=rk vuqHko djsxh vkSj [kqys] LoPN rFkk LoLFk okrkoj.k esa dksaiysa 

QwVsaxh rc dfo dh ;s iafDr;ka lkFkZd gksxh A 

csfV;ka 'kqHkdkeuk,a gS] csfV;ka ikou nqok,a gS A 

xeZ >ksadksa ls cpk,a 'kgj dks] csfV;ka rktk gok,a gSA 
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NRrhlx<+ ds fcykliqj uxj esa lhekUr dkexkjksa dk 

lkekftd&vkfFkZd fo'ys"k.k %,d HkkSxksfyd v/;;u 
 

 vCnqy tkosn dqjS'kh      jkts'k dqekj [kksV s 

 lgk;d izk/;kid     O;k[;krk 

     ,y-ch-,l- egkfo|ky;] cykSnk      'kk-m-ek-fo-] csyrjk 

     tkatxhj&pkEik ¼N-x-½       fcykliqj ¼N-x-½ 

 

 lkjka'k & Hkkjr ns'k dh yxHkx 75% tula[;k xk¡oksa esa fuokl 

djrh gS ftudk izeq[k O;olk; Ñf"k ¼[ksrh½ gS ijUrq gekjs ;gk¡ flapkbZ dh 

i;kZIr lqfo/kk ugha gksus ds dkj.k ;gk¡ Ñf"k dk;Z esa o"kZ Hkj jkstxkj miyC/k 

ugha gks ikrkA lHkh LFkkuksa esa [kjhQ ,oa jch dh Qly ugha cks;h tkrhA 

,slh fLFkfr esa Ñ"kd jkstxkj dh ryk'k esa xzkeh.k {ks=ksa ls 'kgjh {ks=ksa dh 

vksj vLFkk;h :i ls thfodksiktZu gsrq gLrkarfjr gksrs gSA pw¡fd mudk 

izeq[k dk;Z Ñf"k gS bl dkj.k ls os vU; dk;ksZa esa cgqr T;knk dq'ky ugha 

gksrs ftuds dkj.k mUgsa ;gk¡ ij dq'ky Jfedksa o vU; leL;kvksa ls tw>uk 

iM+rk gSA 

izLrqr 'kks/k dk;Z lhekar dkexkjksa ds lkekftd] vkfFkZd fo'ys"k.k ds ek/;e 

ls ldkjkRed ,oa udkjkRed ifj.kke muds thou esa vkus okyh leL;kvksa] 

dfBukbZ;ksa dks tkuus] le>us ,oa mtkxj dj mls nwj djus dk mik; 

crkus lq>kus dk iz;kl fd;k x;k gSA 

I. izLrkouk & 

ekuo dk v/;;u gh tula[;k dk v/;;u gSA tula[;k dk izHkko ekuo 

thou ds izR;sd {ks= esa ifjyf{kr gksrk gSA jk"Vª dh fodkl laca/kh lHkh 

xfrfof/k;k¡ blls izHkkfor gksrh gSA Hkkjr esa lEiw.kZ ekuo tkfr dk lkrok¡ 

Hkkx fuokl djrk gSA vkt fodflr vkSj fodkl'khy ns'kksa dk foHkktu 

ogk¡ dh tula[;k dh miyfC/k;ksa ij vk/kkfjr gSA Hkkjr viuh fo'kky 

tula[;k dks fodkl dk volj ugha ns ik jgk gS] ftlls Hkkjr ,d egku 

ns'k cu ldsA blds foijhr ;gk¡ tula[;k lcls cM+h leL;k cuh gqbZ gSA 

tula[;k Hkwxksy ,d ,slk i{k gS ftldk Kku lHkh ukxfjdksa dks gksuh 

pkfg, D;ksafd ifjokj ls gh lekt vkSj fQj ns'k curk gSA vr% ifjokj dk 

vkdkj dSlk gks bldh tkudkjh ns'k ds lHkh ukxfjdksa dks gksuk pkfg,A 

vkaXy Hkk"kh fo'o esa tula[;k Hkwxksy fo"k; dk bfrgkl lu~ 1953 bZ- ls 

izkjaHk gqvkA izks- th-Vh- fVªokFkkZ ¼1953½ us ^^Association of American  

Geographers** ds le{k vius v/;{kh; Hkk"k.k esa tula[;k Hkwxksy dks 

Hkwxksy dh ,d Lora= 'kk[kk ds :i esa fodkl dh igy dhA rRi'pkr~  

 

la;qDr jkT; vesfjdk vkSj fo'o ds vU; fo'ofo|ky;ksa us mldk vuqxeu 

fd;k vkSj tula[;k Hkwxksy ds egRo dks vaxhdkj djus ls blds f'k{k.k ,oa 

'kks/k dh izxfr esa rsth vk;hA bl dkj.k tula[;k Hkwxksy] Hkwxksy dh 

fof'k"B 'kk[kkvksa esa ,d vR;ar yksdfiz; 'kk[kk gSA 

Hkkjr esa izFke Js; iatkc fo'ofo|ky; ds Hkwxksy foHkkx dks gS ftlus 1960 

os n'kd ds izkjafHkd o"kksZa esa LukRdksRrj Lrj ij tula[;k Hkwxksy f'k{k.k 

vkSj mlesa 'kks/k izkjaHk fd;kA rc ls foHkkx ds 'kS{kf.kd fØ;kdykiksa esa bl 

ij fo'ks"k cy fn;k tkrk jgk gSA ;g foHkkx vkt tula[;k 'kks/k gsrq ns'k 

dk ,d izeq[k dsUnz gSA 

II. tula[;k Hkwxksy dh ifjHkk"kk & 

tula[;k ,d dsUnzh; egRo okyk lanHkZ fcUnq gS ftlds ifjis{; esa vU; 

leLr rRoksa dks ns[kk o ij[kk tkrk gS ^^tula[;k Hkwxksy ,d mnh;eku 

uohu 'kk[kk gS tks Hkwxksy foKku :ih o`{k ds uohu vadqj ds leku gS** 

izeq[k HkwxksyosRrkvksa dh ifjHkk"kk uhps of.kZr gS & 

1- th-Vh- fVªokFkkZ ds vuqlkj & 

^^/kjkry ij cls yksxksa dh izknsf'kd fHkUurk laca/kh Kku esa gh tula[;k 

Hkwxksy ds lkjrRo fufgr gSA** 

2- tku- vkbZ- DykdZ ds erkuqlkj & 

^^tula[;k Hkwxksy] tula[;k ds forj.k] lajpuk] LFkkukarj.k o o`f) esa izkIr 

{ks=h; fofHkUurk rFkk izkÑfrd okrkoj.k ds varlZaca/kksa dks iznf'kZr djrk 

gSA** 

tula[;k Hkwxksy ds laca/k esa vesfjdh fo}kuksa dh ;g /kkj.kk jgh gS fd 

tula[;k Hkwxksy {ks=h; fo"kerk mRiUu djus okys dkjd ds :i esa ekuo 

dk v/;;u gSA 

ifjdYiuk;s ¼ekU;rk;sa½ & 

1- lhekar dkexkj vf/kdrj fcykliqj ds vkl&ikl ds xzzkeh.k {ks=ksa 

ls vkrs gSA 
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2- lhekar dkexkjksa dks fu;fer jkstxkj miyC/k ugha gksrk ftlds 

dkj.k os cjlkr ds fnuksa esa Ñf"k dk;ksZa ds fy, ewy fuokl pys 

tkrs gSA 

3- vf/kdrj lhekar dkexkjksa esa fuj{kjrk ik;h tkrh gSA 

4- lhekar dkexkjksa dks Bsdsnkj ds v/khuLFk dke djus ij i;kZIr 

etnwjh ugha feyrh gSA 

5- lhekUr dkexkjksa ds fuokl {ks=ksa esa ewyHkwr lqfo/kkvksa dk vHkko 

ik;k tkrk gSA 

6- lhekar dkexkj viuh vk; ¼dekbZ½ dk ,d Hkkx ¼fgLlk½ eknd 

inkFkksZa ¼u'khys inkFkksZa] efnjk] xkatk] flxjsV] chM+h] rEckdw½ ij 

O;; dj nsrs gSA 

III. izfof/k;k¡ & 

izLrqr 'kks/k v/;;u esa izkFkfed ,oa f}rh;d vkadM+ksa dks vk/kkj cuk;k x;k 

gSA izkFkfed vkadM+s gsrq 'kks/kdrkZ fcykliqj uxj ds {ks= tjgkHkkBk] 

exjikjk] rkykikjk] rkjckgj] rksjok] ca/kokikjk] pkaVhMhg] beyhHkkBk] 

u;kikjk] dksuh {ks= ds vkadM+s ,oa O;fDrxr tkudkjh ifjos{k.k ,oa Hkze.k 

dj ,df=r fd;s x;sA losZ{k.k gsrq iz'ukoyh rS;kj djrs le; bl ckr dk 

/;ku j[kk x;k fd lhekUr dkexkjksa dh lkekftd ,oa vkfFkZd i{kksa ds 

ek=kRed ,oa xq.kkRed igyw iz'ukoyh esa lekfgr gks ldsA 

f}rh;d vkadM+ksa ds fy, izdkf'kr ,oa vizdkf'kr tux.kuk iqfLrdk 

xtsfV;j ftyk lkaf[;dh; iqfLrdk ,oa jktLo foHkkx ds vfHkys[k] ftyk 

gLr iqfLrdk ,oa uxj fuxe fcykliqj ls izkIr tkudkjh dks lfEefyr 

fd;k x;k gSA 'kks/k v/;;u esa rF;ksa ds fo'ys"k.k esa bu tkudkfj;ksa dk 

Hkjiwj mi;ksx fd;k x;k gSA 

III. v/;;u ds fo'ys"k.k & 

izLrqr 'kks/k v/;;u ^^NRrhlx<+ ds fcykliqj uxj esa lhekUr dkexkjksa dk 

lkekftd&vkfFkZd fo'ys"k.k ,d HkkSxksfyd v/;;u** ds fo'ys"k.k gsrq 

tjgkHkkBk] exjikjk] rkykikjk] rkjckgj] rksjok] ca/kokikjk] pkaVhMhg] 

beyhHkkBk] u;kikjk] dksuh {ks= ds dqy 100 ifjokjksa dk losZ{k.k fd;k x;kA 

izR;sd {ks= ls 10&10 ifjokjksa ls lk{kkRdkj funsZf'kdk ds ek/;e ls 

iz'ukoyh dk fuekZ.k fd;k x;k ftlesa dqN izeq[k fcanqvksa ij mRrjnkrkvksa 

ls bl laca/k esa tkudkjh izkIr dh xbZA 

1- lkekU; ikfjokfjd tkudkjh 

2- dk;Z ,oa etnwjh laca/kh tkudkjh 

3- edku laca/kh tkudkjh 

4- is;ty laca/kh tkudkjh 

5- fctyh] lM+d] ukyh laca/kh tkudkjh 

6- LoPNRkk laca/kh tkudkjh 

7- LokLF; laca/kh tkudkjh 

1- lkekU; ikfjokfjd tkudkjh & 

bl tkudkjh ds varxZr izkIr mRrjksa dk fo'ys"k.k djus ij ik;k x;k fd 

80 izfr'kr ls vf/kd lhekar dkexkjksa dk ewy fuokl fcykliqj uxj ds 

vkl&ikl ds xzkeh.k {ks= fcYgk] pdjHkkBk] /keuh] uxiqjk] ldjkZ] ?kq:] 

vesjh] mLykiqj] ?kqVdw] xfu;kjh] eksN] ldjh] cSekuxksbZ] xrkSjh] lasnjh] 

lsejrky] yxjk] ia/kh] eksidk] fpYgkVh] njhZ?kkV] eLrwjh] /kwek] flyigjh] 

lsokj] d<+kj vkfn djhc pkyhl xk¡oksa ds dkexkj dke djrs gSA 90% 

lhekar dkexkjksa dk ifjokj ,dkdh gS ftlesa nks ;k rhu cPps gSaA 5 

izfr'kr ,sls dkexkj Hkh gS tks iq= dh vkl esa pkj yM+fd;k¡ larku Hkh gSA 

bysfDVªf'k;u] osfYMax ,oa Iyacj dk;Z dks NksM+dj ckdh oxZ ds 80 izfr'kr 

dkexkjksa dh la[;k fuj{kj gSA iwNus ij ;g Hkh Kkr gqvk fd os vius 

cPpksa dks iwjk laj{k.k ugha ns ikrs ftldk izeq[k dkj.k vius lkFk&lkFk 

viuh iRuh dks Hkh dke ij ys tkuk gS ;gh dkj.k gS fd os vius cPpksa dks 

Hkh f'k{kk ugha ns ik jgs gSA 

 

2- dk;Z ,oa etnwjh laca/kh tkudkjh & 

dk;Z ,oa etnwjh ls lacaf/kr mRrj ds ek/;e ls lhekar dkexkjksa ds }kjk 

izkIr mRrjksa ds fo'ys"k.k ls ;g Kkr gqvk fd 80% mRrjnkrkvksa ds ek/;e 

ls mUgsa Ñf"k ds {ks= esa o"kZ Hkj jkstxkj miyC/k ugha gks ikuk vkfFkZd raxh 

izeq[k dkj.k gSA 55% dkexkjksa dks Lo;a ds iz;kl ls] 35% dkexkjksa dks 

vius ifjfpr ds ek/;e ls 'ks"k 10% vU; dkj.kksa ls bl dk;Z dk p;u 

fd;sA 60% mRrjnkrkvksa ds }kjk Kkr gqvk fd mUgsa izfrfnu 8 ls 10 ?kaVs 

dk;Z djus iM+rs gS 'ks"k 40% dkexkj 8 ?kaVs dk;Z djus dh tkudkjh 

feyhA etnwjh dh nj ls 80% dkexkj vlarq"V ik;s x;sA 60% dkexkj 

vius ekfyd@Bsdsnkj ds O;ogkj ls larq"V ugha ik;s x;sA 80% dkexkjksa 

ds }kjk [krjksa ls lqj{kk ds bartke ugha gksus dh tkudkjh izkIr gqbZA 

3- edku laca/kh tkudkjh & 

edku laca/kh tkudkjh ds fo"k; 70% mRrjnkrkvksa ds }kjk fdjk;s ij 

[kijkiks'k ¼dPpk edku½ gksus dh tkudkjh izkIr gqbZA 20% dkexkjksa ds 
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}kjk Bsdsnkj }kjk jgus ds fy, dPpk edku miyC/k djk;s tkus dh 

tkudkjh izkIr gqbZA 10% ,sls dkexkj Hkh feys ftUgksaus vius Lo;a ds 

dPps edku cukdj jgus dh tkudkjh nh gSA vf/kdka'k mRrjnkrkvksa }kjk 

nks dejksa dk dPpk edku gksus dh tkudkjh izkIr gqbZ tks mudh t:jrksa 

dks iwjk ugha dj ikus ,oa etcwjh esa jgus dh tkudkjh izkIr gqbZA 

4- is;ty laca/kh tkudkjh & 

is;ty laca/kh iz'uksa ds ek/;e ls 80% dkexkjksa ds }kjk uxj fuxe }kjk 

Vsiuy ds ek/;e ls is;ty dh lqfo/kk miyC/k djk;s tkus dh tkudkjh 

feyh ftldh la[;k vi;kZIr gS vkSj mUgsa yxHkx 100 ehVj nwj ls is;ty 

yk;s tkus dh tkudkjh feyh gSA 'ks"k 20% dkexkjksa us lkoZtfud gsaMiEi 

ds ek/;e ls ihus dk iuh miyC/k gksus dh tkudkjh nh ftlls 'kq) ty 

ugha feys dh tkudkjh feyh gSA uy fcxM+us ij ejEer djus esa foyac 

gksus dh tkudkjh izkIr gqbZ gSA is;ty dh leL;k beyhHkkBk] pkVhMhg] 

rkykikjk] u;kikjk ,oa ca/kokikjk esa T;knk gSA 

5- fctyh] lM+d] ukyh laca/kh tkudkjh & 

bu fcanqvksa ij izkIr tkudkjh ds vuqlkj fctyh dh O;oLFkk vkaf'kd :i 

ls Bhd gS ijarq rkykikjk] pkaVhMhg] dksuh] tjgkHkkBk] ca/kokikjk ds 

>qXxh&>ksiM+h okys {ks=ksa esa jkf= esa de oksYVst dh leL;k dh tkudkjh 

izkIr gqbZA lM+dksa dh O;oLFkk cgqr T;knk O;ofLFkr ugha gSA rkykikjk] 

exjikjk] dksuh] tjgkHkkBk] pkaVhMhg esa lM+ds rks cuh gS ijarq ;s Vs<+h&es<+h 

gksus ds dkj.k ukfy;ksa esa xans ikuh ds ,d= gksus ds dkj.k chekfj;ksa ds 

QSyus dk [krjk cuk jgrk gSA bu {ks=ksa esa izkIr tkudkjh ds vuqlkj 

ukfy;ksa dh fu;fer :i ls lQkbZ Hkh ugha gksrh gSA dhV uk'kd nokvksa dk 

Hkh fNM+dko dHkh dHkkj fd;k tkrk gS fu;fer :i ls ughaA cjlkr ds 

fnuksa esa chekfj;ksa dh laHkkouk c<+ tkrh gSA 

6- LoPNrk laca/kh tkudkjh & 

bl fo"k; ij iz'u iwNs tkus ij {ks=kas esa ukfy;ksa dh fu;fer :i ls lQkbZ 

ugha gksus ij cLrh esa lqyHk 'kkSpky; dh O;oLFkk gS ijarq mlds 

lkQ&lQkbZ j[k&j[kko cgqr vPNh fLFkfr esa ugha gSA tjgkHkkBk] exjikjk] 

rkykikjk] pkaVhMhg] rksjok] dksuh] beyhHkkBk vkfn {ks=ksa esa ePNjksa dh 

leL;k cgqr T;knk gksus dh tkudkjh feyh gSA cLrh esa uxj fuxe }kjk 

LoPNrk vfHk;ku Hkh dHkh&dHkkj pyk;k tkrk gSA dhVuk'kd nokvksa dk 

fNM+dko Hkh fu;fer :i ls ugha fd;k tkrk gS ftlls bu {ks=ksa esa 

chekfj;ksa ds QSyus dk [krjk cuk jgrk gSA 

7- LokLF; laca/kh tkudkjh & 

LokLF; laca/kh iz'uksa ds ek/;e ls vf/kdka'k {ks=ksa esa izkFkfed LokLF; dsUnz 

ugha gksus dh tkudkjh feyh buesa tjgkHkkBk] exjikjk] rkykikjk] pkaVhMhg] 

u;kikjk] dksuh] ca/kokikjk vkfn {ks=ksa esa chekj gksus ij futh fpfdRldksa ds 

ikl tkus dh tkudkjh feyhA cPpksa ds Vhdkdj.k dh Hkh O;oLFkk ugha gksus 

dh tkudkjh izkIr gqbZA vf/kdka'k dkexkjksa dks ifjokj fu;kstu dk;ZØe dh 

tkudkjh rks gS ijarq os bls viukus dh ckr Lohdkj ugha djrsA eknd 

inkFkksZa ds laca/k esa iwNs tkus ij 80% dkexkjksa ds }kjk iku] xqVdk] 

rEckdw] chM+h] efnjk lsou djuk Lohdkj fd;k x;k ftlds dkj.k mudh 

vk; dk ,d cM+k fgLlk e|&lsou ij [kpZ gks tkrk gSA blds lsou ls 

muds ikfjokfjd okrkoj.k ij Hkh izHkko iM+rk gSA 

LekVZ dkMZ ds laca/k esa iwNs tkus ij 60% dkexkjksa ds ikl LekVZ dkMZ dk 

gksuk crk;k x;k ijarq blds mfpr mi;ksx ,oa lqfo/kkvksa dk fdl izdkj 

ykHk mBk;k tk;s blds laca/k esa mUgsa tkudkjh ugha gksus dh ckr lkeus 

vk;h gSA
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lkfj.kh Øekad & 01 

lhekUr dkexkjksa dk Hkou fuekZ.k {ks= esa dk;kZuqlkj fooj.k rkfydk 

 

 

L=ksr % izfrn'kZ losZ{k.k 2015 
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[6] pkanuk] vkj-lh- ¼2010½ & tula[;k Hkwxksy] dY;k.kh ifCy'klZ 

yqf/k;kuk 

[7] f=ikBh] jkenso ¼2009½ & tula[;k Hkwxksy] olqa/kjk izdk'k] 

xksj[kiqj 

[8] flUgk] oh-lh- ,oa flUgk] iq"ik ¼1995½ & tukafddh ds fl)kar 

e;wj isij cSDl] uks,Mk 

[9] ghjkyky ¼2000½ & tula[;k Hkwxksy] jk/kk ifCyds'kUl] ubZ fnYyh- 

 

 

 

 

 

Ø- {ks=@eksgYyk 

jktfeL=h 

etnwj 

dqy] 

jstk 

iRFkj 

yxkus 

okys 

ekcZy 

VkbZYl 

IyEcj 

fQVj 
bysfDVªf'k;u 

iqrkbZ 

djus 

okys 

dkaØhV 

feJ.k 

djus 

okys 

osfYMax 

djus 

okys 

ekstkbZd 

VkbZYl 

ikWfyl 

djus okys 

pkSdhnkj 

iq- e- iq- e- iq- e- iq- e- iq- e- iq- e- iq- e- iq- e- iq- e- iq- e- 

1- tjgkHkkBk 01 & 03 04 01 01 01 01 01 & 01 01 01 01 & & & 02 01 & 

2- exjikjk 01 & 04 05 01 01 01 01 01 & 01 01 01 01 01 & & 01 & & 

3- rkykikjk 01 & 04 06 01 01 01 01 01 & 01 01 & 01 & & & 01 01 & 

4- rkjckgj 01 & 04 05 01 01 01 01 01 & 01 01 01 01 & & 01 01 & & 

5- rksjok 02 & 03 05 01 01 01 01 01 &  01 01 01 01 & & 01 & & 

6- ca/kokikjk 01 & 04 04 01 02 01 01 01 & 01 01 01 01 & & & 01 01 & 

7- pkaVhMhg 01 & 01 03 01 02 01 01  & 01 02 01 01 02 & 01 01 01 & 

8- beyhHkkaBk 01 & 02 03 01 02 01 02 01 & 02 02 & & 01 & 01 01  & 

9- u;kikjk 01 & 01 03 01 02 01 02 01 & 01 01 01 01 01 & 01 01 01 & 

10- dksuh 01 & 02 04 01 01 01 01 01 & 01 02 01 01 01 & & 01 01 & 

 ;ksx 11 & 28 42 10 14 10 12 09 & 10 13 08 09 07 & 04 11 06 & 
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izkphu Hkkjr esa foKku dk fodkl ,oa orZeku jk’Vª ds fodkl 

o lqj{kk ds fy;s foKku o izkS|ksfxdh loksZipkj gSa 
          ,l-Mh- >k      Lokrh bM+dj 

        izkpk;Z                       ih-,p-Mh-¼bfrgkl½ Nk=k 

Bk- Nsnhyky “kkl-Luk-egk     fcykliqj ¼N-x-½ 

         fo|ky; tkatxhj ¼N-x-½ 

 

izLrkouk %&  

 izkphu ;qx esa ekuo ,d csgn n;uh; voLFkk esa jgrk Fkk] 

ru ij diM+s ds LFkku ij o`{kksa ds iÙks] [kkus ds fy, dUnewy] taxyh 

Qy ;k f”kdkj fd, x, tkuojksa dk dPpk ekal /khjs&/khjs balku us 

iRFkj jxM+ dj vfXu mRiUu dh] o`{k dkVdj ifg, d vkfo’dkj 

fd;k- cl ;gha ls foKku ,oa izkS|ksfxdh dk tUe gqvk vkSj vkt 

fnu&izfrfnu fujUrj ubZ&ubZ [kkstsa gks jgh gSaa rFkk vkfn ekuo ls 

fodflr gksdj ekuo ,d lkekftd O;fDr ;k jk’Vª dk lEekfur 

ukxfjd dgykrk gSaaA 

 vufxur vkfo’dkjksa ds dkj.k euq’; dk thou igys ls 

vf/kd vkjkenk;d gks x;k gS- eksckby] baVjusV] bZesYl] eksckby ij 

3th vkSj baVjusV ds ek/;e ls Qslcqd] fV~oVj us rks okdbZ euq’; dh 

ftanxh dks cnydj gh j[k fn;k gSa- ftruh tYnh og lksp ldrk gS] 

yxHkx mruh gh nsj esa ftl O;fDr dks pkgsa eSlst Hkst ldrk gS] 

mlls ckrsa dj ldrk gSa- pkgs og nqfu;k ds fdlh Hkh dksus esa D;ksas u 

gks\ ;krk;kr ds lk/kuksa ls vkt ;k=k djuk vf/kd lqfo/kktud gks 

x;k gSa- vkt eghuksa dh ;k=k fnuksa esa rFkk fnuksa dh ;k=k pan ?k.Vksa 

esa iwjh gks tkrh gS- bruh nzqrxfr dh Vsªusa] gokbZ tgkt ;krk;kr ds 

:i esa dke esa yk, tk jgs gSa- fnu&o&fnu budh xfr vkSj 

miyC/krk eas vkSj lq/kkj gks jgk gSa- fpfdRlk ds {ks= esa Hkh foKku us 

gekjs fy, cgqr lqfo/kk,a tqVkbZ gSa- vkt dbZ vlk/; chekfj;ksa dk 

bykt ekewyh xksfy;ksa ls gks tkrk gSa- dSalj vkSj ,M~l tSlh chekfj;ksa 

ds fy, MkWDVlZ vkSj fpfdRlkfo”ks’kK yxkrkj iz;kljr~ gSa- ubZ&ubZ 

dksf”kdkvksa ds fuekZ.k esa Hkh lQyrk izkIr dj yh xbZ gSa- 

 flDds ds nks igyqvksa dh gh Hkk¡fr bu vkfo’dkjksa ds 

ykHk&gkfu nksuksa gSa- ,d vksj ijek.kq  ÅtkZ tgk¡ fctyh 

mRiUu djus ds dke esa ykbZ tk ldrh gSa- ogha blls cuus okys 

ijek.kq gfFk;kj ekuo ds fy, vR;Ur fouk”kdkjh gSa- gky gh esa 

tkiku esa vk, HkwdEi ds ckn cM+h =klnh jgha- vr% euq’; dks viuh 

vko”;drk vkSj lqfo/kkuqlkj ekuork dh HkykbZ ds fy, budk ykHk 

mBkuk pkfg, u fd nq:i;ksx dj buds vkfo’dkjksa ij iz”u fpUg 

yxkuk pkfg,- foKku og O;ofLFkr Kku ;k fo|k gS- tks fopkj] 

voyksdu] v/;;u vkSj iz;ksx ls feyrh gSa- tks fdlh v/;;u ds 

fo’k; dh izdf̀r ;k fl)kUrksa dks tkuus ds fy, fd, tkrs gSa- foKku 

“kCn dk iz;ksx Kku dh ,slh “kk[kk ds fy, Hkh djrs gSa] tks rF;] 

fl)kUr vkSj rjhdksa dks iz;ksx vkSj ifjdYiuk ls LFkkfir vkSj 

O;ofLFkr djrh gSa- bl izdkj dg ldrs gSa fd fdlh Hkh fo’k; dk 

Øec) Kku dks foKku dg ldrs gSa- ,slk dgk tkrk gS fd foKku 

ds ^Kku&Hk.Mkj^ ds ctk; oSKkfud fof/k foKku dh vlyh dlkSVh 

gS] vly esa foKku “kCn dk mi;ksx yxHkx ges”kk izkdf̀rd foKkuksa 

ds fy, gh fd;k tkrk gSaA 

foKku ,oa ekuo fodkl &   

tho dh mRifÙk ftl izdkj gqbZ rFkk ekuo dk mÙkjksÙkj fodkl  dk 

Øe D;k jgk gksxk\ bl jgL; esa foKku dk inkZ mBkrk gS rFkk tho 

mRifÙk ls ysdj ekuo fodkl dk Øe izLrqr djrk gS] tho dksf”kdk] 

dsUnzd] Hkzw.k] jDr lajpuk] xq.k&lw= vkfn dh O;k[;k foKku }kjk gh 

lEHko gks ldh gSa- 

foKku ,oa czãkk.M &  

foKku us gh czãk.M dh jpuk ,oa O;k[;k izLrqr dh gSa- xzgksa]  rkjksa] 

mixzgksa] mYdk fi.Mksa] cknyksa ,oa vkdk”k dh foLr`r O;k[;k djds 

euq’; ds mÙkjksÙkj fodkl dh ges”kk lgk;rk dh gSa- 

foKku ,oa LokLF; &  

izkphudky esa ekuo fofHkUu izdkj dh ykbykt chekfj;ksa ls ihfM+r  

gksdj dky ds xzkl cu tkrs Fks- foKku us orZeku esa yxHkx lHkh 

chekfj;ksa gsrq Vhds] nok,a ,oa oSDlhu rS;kj dj yh gSa rFkk vusd 

vlk/kkj.k ykbykt chekfj;ksa rFkk bUQsD”ku gsrq ,UVhMkWVu rS;kj 

djus esa ekuo dh cgqr enn dh gSa- vkt Vhch] dSUlj] pspd] 

eysfj;k] Msaxw] viaxrk vkfn Hk;adj chekfj;k¡ ,oa egkekfj;k¡ ykbykt 

ugha gSa- foKku dh cnkSyr gh bykt ljy :i esa fo|eku gSa- og 

fnu nwj ugha tc gSiVkbfVl ,oa ,p-vkbZ-oh- chekjh Hkh tM+ ls [kRe 

dh tk ldsxh- VsLV V~;wc csch dks bZtkn djds vkt foKku 

thounkrk cu pqdk gS- 

foKku rFkk ;krk;kr &  
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chrs gq, dy esa nks dksl dh nwjh iSny ;k cSyxkM+h ls ?k.Vksa esa r; 

dh tkrh Fkh rFkk jkLrs ixMUMh rFkk l¡djs :i esa Fks] ysfdu vkt 

foKku us euq’; ds fy, vPNh lM+dsa] jsyxkM+h dh lqfo/kk gokbZ ;k=k] 

LVhej] iuMqCch rFkk iksr }kjk yEch nwjh dqN feuVksa esa nwjh r; 

djus dh lqfo/kk iznku dh gS] foKku us rst xfr ls pyus okys 

tsV;ku o leqnz dh ygjksa esa rst pyus okys ukSlSfud ;kuksa ds 

fuekZ.k esa vge~ Hkwfedk fuHkkbZ gSa- ;g dg ldrs gSa fd foKku us nwjh 

?kVkdj lhekvksa dks feyk fn;k gSa- 

foKku ,oa f”k{kk &  

foKku us mÙkjksÙkj izxfr djds ,sls midj.k rFkk rduhdh rS;kj  

dj yh] tks f”k{kk esa vko”;d lgk;d lkexzh ds lkFk&lkFk ,d ,slk 

okrkoj.k rS;kj djrk gS] ftlesa lh[kus ds T;knk volj izkIr gksrs gh 

vkt tSls dEI;wVj] bUVjusV rFk lkW¶Vos;j ds iz;ksxks us f”k{kk dh 

vR;f/kd ljy] izHkkoh rfkk viMsVsM cuk fn;k gSa- bUVjusV ds ek/;e 

ls f”k{kkFkhZ fofdihfM;k] bZ&tku dks”k] bZ&ykbcszjh vkfn ls uohu Kku 

dh izkfIr djrk gSa-  

 

 Hkkstu] vkokl] ;krk;kr] fpfdRlk] euksjatu] d`f’k] m|ksx 

vkfn lHkh {ks= foKku ls izHkkfor gSa- 

 fofHkUu {ks=ksa esa foKku ds dk;Z & ;krk;kr & vkt foKku 

us ekuo ds thou dh nwfj;ksa dks csgn gh de dj fn;k gSa] 

igys tgk¡ ekuo dks ,d LFkku ls nwljs LFkku rd tkus esa 

dbZ&dbZ o’kZ yx tkrs Fks] ogha vkt ekuo dbZ ehyksa dh 

nwfj;ka dks de le; esa ikj dj ysrk gS- csgn gh de 

le; esa euq’; us gsyhdkWIVj] gokbZ tgkt] dkj vkfn lHkh 

;krk;kr ds lk/ku bZtkn dj fy, gSa- 

 euksjatu & vkt dk euq’; fnu&ij&fnu dM+k ifjJe 

djds lQy gksuk pkgrk gSa] ysfdu bl ifjJe ds ckn gj 

balku dks euksjatu dh vko”;drk gksrh gSa- 

 vkt jsfM;ksa] Vsyhfotu] MhohMh Iys;j] FkzhMh flusek] 

dEI;wVj] bUVjusV vkfn ,slh dbZ phtsa gSa] ftUgsa foKku 

}kjk bZtkn fd;k x;k gSa- dEI;wVj vkSj bUVjusV ds 

ohfM;ks dkWfyax }kjk rks ge nwj cSBs gekjs fj”rsnkjksa ls 

vkeus&lkeus ckr dj ldrs gSa- 

 d`f’k dks vkt dkQh fodflr {ks= cuk fn;k gSa- foKku 

}kjk rS;kj bLikr] [kkn o midj.k] [kk| inkFkZ] okgu] 

oL=] vkfn cukus ds vlhfer dkj[kkusa gSa- dqVhj m|ksxksa esa 

Hkh foKku dh lgk;rk ls i;kZIr fodkl gqvk gSa- 

 

fu’d’kZ 

& vkt iwj nqfu;k esa foKku dh irkdk ygjk jgh gSa- thou 

rFkk foKku ,d&nwljs ds i;kZ; cu x, gSa- foKku ls ekuo dks 

vlhfer “kfDr izkIr gqbZ gSa- vkt euq’; foKku dh lgk;rk ls 

if{k;ksa dh Hkk¡fr vkleku esa mM+ ldrk gSa- xgjs&ls&xgjs ikuh 

esa lkal ys ldrk gSa- ioZrksa dks yk¡?k ldrk gSa rFkk dbZ ehyksa 

dh nwfj;ksa dks pan ?k.Vksa esa ikj ldrk gSa- vkt euq’; us foKku 

dh lgk;rk ls dbZ cM+s {ks=ksa esa lQyrk ikbZ gSa- tSlsfd 

fpfdRlk] lwpuk ØkfUr] varfj{k foKku] ;krk;kr vkfn- foKku 

ds peRdkj % bZ/ku] lwpuk] dEI;wVj midj.k vkfn ,sls dbZ 

vuks[ks lk/ku foKku us fn, gSa] ftuls thou csgn ljy vkSj 

lEiUu gks x;k gSa- fctyh }kjk lapkfyr ia[ks] ,-lh-] Vhoh] 

dwyj] ykbV~l vkfn dbZ lk/ku ekuo dks foKku ls izkIr gq, gSa- 

vc rks foKku us fctyh ds dbZ ,sls midj.k iznku fd, gSa] 

ftuls ekuo dk dke vkSj Hkh vklku cu x;k gSa- tSls & osD;we 

fDyuj] lksyj xSl eksckby Qksu] ghVj vkfn- foKku }kjk fd, 

x, ;g lHkh vkfo’dkj euq’; ds fy, ojnku lkfcr gks jgs gSa- 

bu lHkh ckrksa ls irk pyrk gS fd jk’Vª ds fodkl o lqj{kk ds 

fy, foKku o izkS|ksfxdh loksZipkj gSa- blhfy, ekuo dks lkspuk 

gksxk fd bldk mi;ksx dc vkSj dSls fd;k tk, \ 
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vk/kqfud efgyk dgkuhdkj vkSj mudh dgkfu;ksa  

esa lkekftd fparu 
      jkts”k prqosZnh         jks”kuh f=ikBh  
       izk/;kid            fgUnh 

“kkldh; ikrkys”oj egkfo|ky;]                             MkW- lh-oh- jeu fo”ofo|ky;] 

       eLrqjh            dksVk 

 

lkjka'k & 

 

HkkjrsUnq ;qx ls gh fgUnh lkfgR; esa dgkfu;ksa dk l`tu izkjEHk gks x;k FkkA 

HkkjrsUnq ;qx ls orZeku ;qx rd dh ;k=k esa fgUnh dgkuh dks vusd ;qxksa 

ls xqtjuk iM+k gSA bu fofo/k ;qxksa esa dgkuhdkjksa us vius lkekftd fparu 

ds loZFkk fHkUu & fHkUu nf̀’Vdks.kksa ls dgkfu;ksa dks le)̀ cuk;k gSA 

lkekftd fparu dh fofo/krk ls dFkkoLrq dh n`f’V ls Hkh fgUnh dgkuh 

viuk Lo:Ik cnyrh jghA vk/kqfud efgyk dgkuhdkjksa us viuh dgkfu;ksa 

esa lekftd fparu ds fofo/k i{kksa dks lQyrkiwoZd izLrqr fd;kA lkekftd 

fparu us gh dgkfu;ksa dks ;FkkZFk ds /kjkry ls tksM+k ,oa O;fDr ds g`n; 

rd igqapk;kA vk/kqfud efgyk dgkuhdkjksa us lkekftd fparu ds varxZr 

ikfjokfjd] /kkfeZd] euksoSKkfud] uSfrd fparu viuh dgkfu;kas esa fd;kA 

fgUnh efgyk dgkuhdkjksa dh dgkfu;ksa dk jpuk lalkj O;kid gSA bu 

efgyk dgkuhdkjksa dh igqap vc dsoy ukjh izse vkSj nfer oklukvksa dh 

ifjf/k rd lhfer ugha gS] cfYd vU; lkekftd] jktuSfrd] i{kksa rd 

mudh igqap ikbZ tkrh gSA bu efgyk dgkuhdkjksa ds var% eu%fLFkfr dh 

psruk lHkh txg fn[kk;h nsrh gS tks dgkuh dh Js’Brk dk ewy vk/kkj gSA 

^^lkfgR; lekt dk niZ.k gŜ ^ & ;g mfDr iw.kZr% lR; gS] 

D;ksafd izR;sd lkfgR;] lkfgR;dkj ds vuU; fparu ,oa euu dk ifj.kke 

gSA lkfgR;dkj lekt ds izR;sd O;fDr] oLrq] ifjfLFkfr;ksa ,oa dk;ksZa ij 

fparu djrk gS] vkSj rRi”pkr~ izkIr fopkjksa dks ys[kuh ls ewrZ :Ik iznku 

djrk gSA ;g lkekftd fparu lkfgR;dkj vusd n`f’Vdks.kksa ls djrk gS & 

tks lkekftd] /kkfeZd] ikfjokfjd] uSfrd] vkfFkZd] euksoSKkfud vkfn gksrs 

gSA 

 efgyk dgkuhdkjksa us Hkh viuh dgkfu;ksa esa lekt ds fofo/k 

i{kksa ij fparu fd;k gSA lkfgR; vkSj lekt dk ?kfu’B laca/k gS] vr% 

lkfgR; lkekftd fparu ls ifjiw.kZ gksrk gSA fgUnh dh efgyk dgkuhdkjksa 

dk bfrgkl vR;Ur izkphu ugha gSA lu~ 1980 ds Ik”pkr~ efgyk dgkuh 

ysf[kdk,W izdk”k esa vk;hA vk/kqfud dky esa fgUnh dgkuh dh “kq:vkr 

efgyk }kjk ys[ku ls gh gksrh gSA dqN fo)kuksa ds erkuqlkj fgUnh dh 

igyh dgkuh dh jpukdkj gS & Jherh jktsUnz ckyk?kks’k ¼cax efgyk½ 

budh jpuk ^^<qykbZ okyh** dk jpuk dky 1900 bZLoh gSA 

  lu~ 1950 ds iwoZ fgUnh dgkuh us izkS<+Ro izkIr dj 

fy;k Fkk] fdUrq ;g fu%ladksp dgk tk ldrk gS fd] lu~ 1950 ds ckn dh 

efgyk dgkuhdkjksa us dgkuh dks le`) fodflr vkSj mUufr”khy cukus esa 

fo”ks’k ;ksxnku fn;kA bu 50 o’kksZ esa vusd fgUnh efgyk dgkuhdkjksa us 

viuh vn~Hkqr ltZu izfrHkk ls iq:’k dgkuhdkjksa ds lkekukUrj [;kfr 

vftZr dh gSA ;g [;kfr dgkfu;ksa esa lkeftd fparu dk gh ifj.kke gSA 

buesa eUuw Hk.Mkjh] d`’.kk lkscrh] Å’kk fiz;aonk] esg:fUulk ijost] nhfIr 

[k.Msyoky] eerk dkfy;k] eǹqyk xxZ] vpyk “kekZ] lw;Zckyk] eukyh 

pØorhZ] fp=k eqnxy] MkW- vydk ljkoxh vkfn gSA 

efgyk dgkuh ysf[kdk esg:fUulk ijost dh ^^ikapoh dcz** 

dgkuh esa xaHkhj uSfrd fparu ,oa ^^vafre p<+kbZ**] ^^cwan dk gd**] ^^<grk 

dqrqcehukj** esa ikfjokfjd fparu Li’Vr% ifjyf{kr gksrk gSA ^^d;ker vk 

xbZ gS** rFkk ^^vks<+uk** cnys uSfrd ewY;ksa rFkk futh vfLerk dh la?k’kZ 

xkFkk,W gSA ^^tekuk cny x;k gS** esa la;qDr ifjokj ds fo?kVu rFkk ubZ 

vkSj iqjkuh ih<+h ds la?k’kZ dks n”kkZ;k x;k gSA buesa Hkh ikfjokfjd fparu 

gSA eUuw Hk.Mkjh ds dgkuh laxzg ^^eSa gkj xbZ**] ^^;gh lp gS**] ^^,d IysV 

lSykc** vkfn esa tgka ukjh ds eu esa mBus okys Hkkoksa dk euksoSKkfud 

fp=.k gS] ogha eukyh pØorhZ dh dgkfu;ksa esa etnwj oxZ dh efgykvksa dh 

vkfFkZd raxh] csclh ds fp=.k esa mudk vkfFkZd fparu vR;Ur eeZLi”khZ gSA 

 d`’.kk lkscrh ipklksRrjh fgUnh efgyk dgkfudkjksa esa egRoiw.kZ 

dgkuhdkj gSA budh dgkfu;ksa esa jktuSfrd fparu ds lkFk & lkFk 

lkekftd fparu Hkh gqvk gSA bUgksaus ns”k foHkktu dh ;krukvksa vkSj 

foM+Ecukvksa dks Hkksxk gSA ^^flDdk cny x;k**] ^^Mjks er**] ^^eSa rqEgkjh j{kk 

d:axk**] ^^esjh eka us dgk** vkfn muds izfl) dgkuh laxzg gSA 

 eS=s;h iq’ik ds dFkk laxzg ^^fpUgkj** esa ukjh “kks’k.k ds fp=.k esa 

euksoSKkfud fparu vkSj lkekftd fparu nksuksa gh gSA mUgksusa Li’V fd;k gS 

fd lkeku nkf;Ro dks fuHkkus ds Ik”pkr~ Hkh izR;sd dky esa iq:’k ds opZLo 

dk iyM+k Hkkjh jgk gS ,oa mlh dh fufeZr ekU;rk,a gh ykxw gksrh gSA 

 lw;Zckyk dh dgkfu;ka e/;eoxhZ; lekt ds ifjfpr ;FkkFkZ dks 

lknxh ds lkFk vafdr djrh gSA muds dgkuh ^^x̀g izos”k** esa vlqj{kk dk 

ruko gS] ogha ^^efV;kyk rhrj**] ^^xhrk pkS/kjh dk vkf[kj loky** esa 

lkekftd fo’kerkvksa dk ys[kk&tks[kk jpukRedrk ds lkFk fpf=r gqvk gSA 

 Å’kk fiz;aonk dh izfl) dgkuh ^^okilh** ysf[kdk dh izflf) 

dk vk/kkj cuk gSA la;qDr ifjokj dh iz.kkyh esa clk ns”k chloha “krkCnh 
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ds e/;dky rd vkrs & vkrs ubZ ifjfLFkfr;ksa dh vka/kh esa mM+us yxrk gSA 

;gka rd dh ,dy ifjokj esa Hkh laca/kksa dk vk/kkj flQZ vFkZ gh vFkZ jg 

tkrk gSA bl izdkj ;g dgkuh ysf[kdk ds ikfjokfjd lkekftd ,oa 

vkfFkZd fparu dks O;Dr djrk gS] tks vn~Hkqr gSA  

 vk/kqfud efgyk dgkuhdkj MkW- vydk ljkoxh dh dgkfu;ksa esa 

Hkh lkekftd fparu & euu n`f’Vxkspj gksrk gSA MkW- ljkoxh ds izFke 

dgkuh laxzg & ^^dgkuh dh ryk”k esa** 17 dgkfu;ka gS] tks lkekftd ,oa 

euksoSKkfud fparu ls ifjiw.kZ gS ,oa L=h] iq:’k ds izxk<+ laca/k dks izdV 

djrh gS ,oa nwljs dgkuh laxzg ^^nwljh dgkuh** esa 18 dgkfu;ka gS tks 

O;fDr ds euksHkkoksa dks dq”kyrkiwoZd O;Dr djrs gSA bu dgkuh laxzgksa esa 

vizfre euksoSKkfud fparu dk izdVhdj.k gSA ogha buesa vkfFkZd ,oa 

ikfjokfjd rFkk /kkfeZd fparu Hkh gSA 

 bl izdkj Li’V gS fd] vk/kqfud efgyk dgkuhdkjksa us viuh 

dgkfu;ksa esa fofo/k n`f’Vdks.k ls lkekftd fparu fd;k tks O;fDr dks 

rRdkyhu ns”k dky ,oa ifjfLFkfr ls HkyhHkkafr voxr djkrh gS] lkFk gh 

ikBd dks lekt ds vufxur igyqvksa ij fparu djus ds fy;s Hkh izsfjr 

djrh gSA 

lanHkZ xzUFk %& 

1- MkW- vydk ljkoxh ds dFkk lkfgR; esa vk/kqfud thou 

ewY; & fot; dqekj “kekZ }kjk thokth fo”ofo|ky;] 

Xokfy;j ih,pMh “kks/k mikf/k 2012 gsrq izLrqr “kks/k izca/k] 

i`’B & 1] 13] 17] 18] 19] 20] 21] 40 

2- fgUnh lkfgR; dk bfrgkl & MkW- gfj”kpUnz “kekZ] 

jkefuokl xqIr] i’̀B& 596 

3- bDdhloha lnh dh bDdhl dgkfu;kW & la- psru nqcs 

^^vfuy** “kk”or izdk”ku fnYyh iz-la- 2006 i`’B & 10 

4- fgUnh dFkk lkfgR; & la-la- e.My & e-iz- fgUnh xzaFk 

vdkneh Hkksiky] f}rh; la- 2009] i’̀B & 13 

5- lkaLd`frd ,drk vkSj ledkyhu fgUnh lkfgR;] MkW- 

jk/kkcYyHk “kekZ] Hkwfedk] esg:fUulk ijost] i’̀B & 12 
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egkdfo dkfynkl ds xzaFkksa es i;kZoj.k lapsruk 
 

  osnizdk”k feJ     d’̀.k dqekj HkkLdj  

 ,slksf”k,V izksQslj]                “kks/kNk= 

 laLd`r foHkkxk/;{k      ,e-fQy~-¼laLÑr½ 

     MkW-lh-oh-jkeu~ fo”ofo|ky;        MkW-lh-oh-jkeu~ fo”ofo|ky; 

   djxhjksM dksVk] fcykliqj ¼N-x-½       djxhjksM dksVk] fcykliqj ¼N-x-½  

 

 

 

lkjka'k  

& laLdr̀ lkfgR; ds bfrgkl esa egkdfo dkfynkl dk i;kZoj.k ,oa 

izd`fr dss fp=.k dks fu[kkjrs gq, mldh vn~Hkqr NVk dk fu:i.k 

djus esa fo”ks’k ;ksxnku gSA iF̀oh esa tks ouLifr] Qwy] isM+&ikS/ks 

bR;kfn gS os i`Foh ds fy, uooS| ds lkeku gS ,oa tks o`{k gS mles 

eq[; :Ik ls nsoh nsorkvkas dk fuokl LFkku euk x;k gS blfy, 

lkekftd yksxksa es buds izfr j{kk ds fy, izsj.kk feyrh gS oUk esa o`{kksa 

dk fouk”k gks jgk gS rks bles o`{kksa ij gh vkifRr ugh vkrh vfirq 

tyok;q esa Hkh ifjorZu gksrk gS] rkieku es o`f) gksrh gS lkFk gh lkFk 

ekuo thou esa vusd leL;kvksa dk tUe Hkh gksrk gS A gekjh laLd`fr 

ftles vfgalk] thoksa ds izfr n;kHkko] izd`fr iwtu vkfn ewyk/kkj gSA 

bl “kks/k i= ls i;kZoj.k ds izfr yksxksa dks tkxr̀ djuk] jkT; ,oa 

jk’Vª dk fodkl djuk rFkk ,slk iz;kl djuk dh vkus okys fo|kfFkZ;ksa 

ds lkFk&lkFk Ik;kZoj.kfon~ksa ds fy, Hkh Kkuo/kZd cu ldsaA  

dkfynkl ds xzaFkksa esa Ik;kZoj.k lapsruk 

dqyxq: egkdfo dkfynkl ds dkO;ksa esa ukuk izdkj ls izdf̀r ,oa 

Ik;kZoj.k ds n`”;ksa dk o.kZu fd;k x;k gSA Ik;kZoj.k lapsruk dh n`f’V 

ls egkdfo dkfynkl us lHkh txg ekuo :ih Ik;kZoj.k dk v/;;u 

fd;k gS oSfnd lkfgR; ds lkFk&lkFk dkfynkl ds xzaFkksa esa Hkh 

Ik;kZoj.k dss izfr lkekU; yksxksa dks tkxr̀ djus vkSj Ik;kZoj.k lapsruk 

ds fodkl ds fy, fofHkUUk izdkj ds mik; crk;s x;s gS ftudk laf{kIr 

o.kZu bl izdkj fd;k tk ldrk gS & 

1-j?kqoa”k egkdkO; esa Ik;kZoj.k lapsruk & 

Ik;kZoj.k ds lqanj vkSj euksgkjh fp=.k j?kqoa”k egkdkO; esa dkfynkl us 

o`gRr :Ik esa fd;k gS tgka ij oU; izkf.k;ksa] tho&tarqvksa vkSj o{̀kksa dks 

_f’k;ksa ds larku ds :Ik esa fpf=r fd;k x;k gS ftudk ikyu&iks’k.k 

vkSj j{kk _f’kx.k fd;k djrs gS ftldk lqanj fp=.k bl izdkj 

n`’V~O; gS& 

^^vkdh.kZef̀’kiRuhukeqVt}kjjksf/kfHk%] 

viR;Sfjo uhokjHkkx/ks;ksfprSeZ̀xS%A 

lapkjiwrkfu fnxUrjkf.k dR̀ok fnukUrs fuy;k;xUrqe~] 

izpØes iYyojkxrkezk] izHkk ir³~xL; equs”p/ksuq%AA**
1
 

;gka oU; izkf.k;ksa ,oa tho&tarqvksa dks _f’k;ks dh ifRu;kWa viuh larku 

ds leku Lusg djrh vkSj mudks Hkkstu f[kykdj mudh j{kk fd;k 

djrh Fkh blds lkFk gh la/;k dky ds le; lw;kZLRk dk lqanj fp=.k 

dfo us ;gka ij izzLrqr fd;k gSA 

bl izdkj Ik;kZoj.k ds izfr _f’k;ksa dk vxk/k izse vkSj laca/k dks 

fpf=r djds Ik;kZoj.k lapsruk gsrq izsfjr fd;k x;k gSA  

2- dqekjlaHko esa Ik;kZoj.k lapsruk & 

 dkfynkl us dqekjlaHko esa izdf̀r dh je.kh;rk dk fp=.k eaxykpj.k 

ds :Ik eas bl izdkj izLrqr fd;k gS& 

^^ vL;R;qRrjL;ka fnf”k nsokRek] 

fgeky;ks uke uxkf/kjkt% A 

IkwokZijkS rks;fu/khoxkã] 

fLFkr% if̀FkO;k bo ekun.M%AA**
2
 

;gka eaxykpj.k ds :Ik esa fgeky; ioZr dh efgek vkSj izkdf̀rd 

lkSan;Z dk xq.kxku fd;k x;k gS A 

blh lanHkZ esa panzksn; rFkk ouksa dk ltho fp=.k dqekjlaHko ds vkBosa 

lxZ esa bl izdkj fd;k x;k gS & 

^^v³~xqyhfHkjo ds”klap;a lafuxã̀ p frfejejhfpfHk%] 

dq³~eyhdr̀ljkstykspua pqEcrho jtuheq[ka “k”khA**
3
 

3-^es?knwr* esa Ik;kZoj.k lapsruk & 

dkfynkl dks ^ekuo g`n; dk dfo rFkk izkdf̀rd lkSan;Z dk dfo* 

dgk tkrk gS os izd`fr ds lw{e nz’Vk gS egkdfo dk ;g [kaM dkO; 

izd`fr fp=.k dh loksZRre jpuk gS es?knwr ds izR;sd “yksd esa Ik;kZoj.k 

dh vk”kk Hkjh vkRek dh osnuk dk fp=.k fd;k x;k gS ftlds varxZr 

la;e] xaHkhj] iz”kkar ,oa O;kdqyrk dk Li’V n”kZu ikBd dks gksrk gSA 

blesa vusd LFky gS tgka euq’; vkSj Ik;kZoj.k ds ?kfu’B laca/k dk 

ekfeZd fp=.k izLrqr fd;k x;k gS tks bl izdkj gS& 

^^ekek dk”kizf.kfgr Hkqta funZ;k”ys’kgsrks& 

yZC/kk;kLrs dFkefi e;k LoIulan”kZus’kqA 
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Ik”;Urhuka u [kyq cgq”kks u LFkyh nsorkuka] 

eqDrkLFkwykLr:fdly;s’oJqys”kk% irfUrAA**
4
 

;gka Ikzd`fr Hkh ;{k dh fojg osnuk rFkk d:.k n”kk dks ns[kdj viuh 

lgkuqHkwfr izdV djrh gS fd tc ;{k LoIu esa viuh fiz;rek ds 

vfyaxu ds fy, vkdk”k esa Hkqatk,W QSykrk gS rc ou] ò{k] tho&tarq 

vkSj nsorkvksa ds us= ls vkalw cgus yxrs gSA laf{kIr esa HkkokFkZ ;g gS 

fd euq’; vkSj Ik;kZoj.k ,d nwljs ds vfHkUu vax gS rFkk tc fdlh 

,d dks nq%[k o {kfr igqaprh gS rks nwljk Hkh mlls izHkkfor gksrk gS A 

vr% Ik;kZoj.k dk laj{k.k ge lcdk dRRkZO; gS rFkk ;gh Hkko Ik;kZoj.k 

lapsruk dgykrk gSA 

4- _rqlagkj esa Ik;kZoj.k lapsruk &  

_rqlagkj dks dkfynkl dh izFke jpuk ekuk tkrk gSA egkdfo 

dkfynkl us viuh bl dkO; jpuk es xzh’e_rq ls clar_rq rd lHkh 

N% _rqvksa ds Ik;kZoj.kh; lkSan;Z dk fp=.k vius fiz;k dks lacksf/kr 

djrs gq, fd;k gSA dkfynkl us _rqlagkj esa xzh’e dh izp.Mrk ds 

lkFk&lkFk clar dh ljlrk dk euksgkjh fp=.k izLrqr fd;k gS tks 

izd`fr dks vkyEcu :Ik esa bl izdkj fpf=r djrh gS&  

^^fo”kq’dd.Bksn~xrlhdjkEHklks xHkfLrfHkHkkZuqerks·uqrkfirk%A 

izo`)r`’.kksigrk tykfFkZuks u nfUru% dslfj.kks·fi fcH;frAA^^
5
 

 vFkkZr~ ;g dSlk izp.M xzh’e gS fd lw[ks d.B ls ty dks xzg.k djus 

okys] lw;Z dh izp.M fdj.kksa ls rIr ,oa vR;f/kd I;kls ty dh bPNk 

djus okys gkFkh I;kl ls O;kdqy gksus ds dkj.k flag ls Hkh ugh Mjrs 

gSaA  

vr% dfo us _rqlagkj esa izkdf̀rd n`”;ksa dk je.kh; fp=.k izLrqr 

fd;k gSA  

5- ekyfodkfXufe=e~ eas Ik;kZoj.k lapsruk & 

dfo dkfynkl dk izd`fr fp=.k vuqie gS buds dkO; esa leqnz] 

ljksoj] ou] lw;Z] pUnz] jkf=] fnu] ouLifr] yrk ,oa Ik”kq&if{k;ksa vkfn 

izkdf̀rd oLrqvksa dk fp=.k fd;k x;k gSA ;gk clar _rq dk o.kZu 

djrs gq, dkfynkl us crk;k gS fd blesa bruh “kksHkk dk ckgqY; gks 

x;k gS ftlds lkeus fL=;ksa dk Jàxkj Hkh ijkLr gks x;k gSA 

jktk vfXufe= dgrs gS fd &  

^^loZ”kksdr:.kka izFkea lwfprolUrfoHkokuke~A   

fuoZ̀Rrnksgns·fLeUl³~ØkUrkuho dqlqekfuAA^^
6
 

vFkkZr~ yky v”kksd dh ykfyek us fL=;ksa dh fcEck/kjksa dh ykfyek dk 

vfrØe.k dj fn;k dkys] ”osr ,oa yky dqjcd iq’Ik us fL=;ksa dh 

eq[k dh fp=dkjh dk frLdkj dj fn;k dkys Hkaojks ls fyiVs gq, 

fryd iq’Ik us fL=;ksa dh eLrd dh fcUnh dk vfrØe.k dj fn;k 

yxrk gS c:r dh “kksHkk fL=;ksa dh izlk/ku dk vuknj djus esa mrk: 

gSA     

¼6½ foØeksoZ”kh;e~ es Ik;kZoj.k lapsruk &  

Ekgkdfo dkfynkl jl fl)] ojn~ iq= Fks mUgksaus lkfgR; dh ftl 

fo/kk dk Hkh Li”kZ dj fn;k ogh ljl vkSj euksgkfj.kh gks x;hA 

ukV~;dyk lokZf/kd g`n;gkfj.kh lkfgR; dh fo/kk gS blesa lHkh dks 

izokfgr djus dh vn~Hkqr {kerk gS dkfynkl dh izd`fr o.kZu esa bruh 

je.kh;rk] HkO;rk ,oa LokHkkfodrk gS fd ikBdksa ,oa Jksrkvksa ds eu 

ccZ”k blesa je tkrs gSaA  

foØeksoZ”kh;e~ esa izdf̀r dh je.kh;rk dk LFkku&LFkku ij cgqr gh 

lqanj fp=.k fd;k x;k gS ftldk laca/k Ik;kZoj.k ls gSaA moZ”kh ds 

izFke n”kZu ds volj ij egkjkt iw:jok mldh fnO; “kksHkk fugkj 

dj vius eu esa bl izdkj fopkj djrs gS %&  

^^vkfoHkZwrs “kf”kfu relk eqP;ekuso jkf= & 

uSZ”kL;kfpZgqZrHkqt bo fPNUuHkwf;’B/kwek A 

eksgsukUroZjruqfj;a y{;rs eqDrdYik] 

xa³~xkjks/k% irudyq’kk xPNrho izlkne~AA**
7
 

;gka jktk iq:jok fp=ys[kk ls dgrs gS fd rqEgkjh l[kh moZ”kh csgks”kh 

ds nwj gks tkus ij ,slh yx jgh gS tSls pUnzek ds mn; gksus ij jkr 

va/kdkj jfgr gks rFkk jkr ds le; /kqavk jfgr vkx dh yiVs gks ;k 

xaxk dh ml /kkjk ds leku tks dxkj ds fxj tkus ls dqN iy ds 

fy, eVeSyh gksdj fQj ls iqu% iwoZ ds leku fueZy gks x;h gksA  

bl izdkj Ik;kZoj.k ls lacaf/kr lHkh rRoksa ij eq[; :Ik ls izdk”k Mkyk 

x;k gSA uk;d ,oa ukf;dk dk laca/k ok;q] ioZr] o`{k] ty] dey] 

taxy] ouLifr vkfn ls lfEefyr fd;k x;k gS vr% izkdf̀rd “kfDr 

esa gh nSo n”kZu gksrk gSaA  

7-vfHkKku”kkdqUrye~ esa Ik;kZoj.k lapsruk & 

egkdfo dkfynkl fojfpr ukVd vfHkKku”kkdqUrye~ Ik;kZoj.k laj{k.k 

vkSj lapsruk dh izsj.kk nsrh gS D;ksafd blds uk;d vkSj ukf;dk dks 

Ik;kZoj.k ds laj{kd vkSj ikyd ds :Ik esa bl izdkj fpf=r fd;k x;k 

gS & 

^^ fda rkon ozfrukeqiks<rilka fo?uSLRkiks nwf’kra] 

/kekZj.;pjs’kq dsufpnqr] izkf.k’olPpsf’Vre~A vgksfLoRizloks 

eekipfjrSfoZ’VkfEHkrks] 

oh:/kk&feR;k:<+cgqizrdeZ ifjPNsnkdqya es eu%AA**
8
 

;gka jktk nq’;Ur riksou ds o{̀k] ouLifr;ksa] _f’k;ksa ,oa tho&tarqvksa 

dh fpark djrs gq, dgrs gS fd ou esa dgha ij minzodkjh jk{klksa us 

riL;k djus okys _f’k;ksa ds ri esa rks ck/kk ugh Mky fn;k gS \ ;k 

dgha dksbZ riksou ds izkf.k;ksa dks rks ugh lrk jgk gS \ ;k esjs ikiksa ds 

dkj.k ouLifr;ksa ,oa yrkvksa o o`{kksa dk Qyuk&Qwyuk can rks ugh gks 

x;k \ bl izdkj dh vusd vk”kadk, esjs eu mB jgh gS ftlls eS 

fopfyr gks x;k gwaA 
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vr% bl izdkj Ik;kZoj.k psruk dk fodkl rHkh laHko gS tc ge 

izd`fr ls izse djs vkSj mldh fpark vFkkZr ns[kHkky djsaA egkdfo 

dkfynkl viuh lHkh d`fr;ksa esa ckg~; ,oa vUr%izdf̀r nksuks dk ltho 

fp=.k izLrqr fd;k gS vkSj ;g Hkh Li’V fd;k gS fd Ik;kZoj.k vkSj 

euq’; dk laca/k izkphudky ls gh LFkkfir gS rFkk nksuks ,d nwljs ds 

vfHkUu vax gS blfy, nksuksa es ls fdlh ,d dks ;fn {kfr] nq%[k gksrk 

gS rks mldk izHkko Hkh nksuksa ij leku :Ik ls iM+sxkA  

blfy;s ekuo lekt dks izkphudky dh Hkkafr Ik;kZoj.k ls iq=or~ 

O;ogkj vkSj izse djuk gksxk vkSj lkFk gh mldh ns[k&js[k o 

ikyu&iks’k.k dj mldh j{kk djuh gksxh rHkh nksuks ,d nwljs dks 

[kq”kh vkSj lef̀) ns ldrs gS ;gh Ik;kZoj.k ds izfr tkx:drk vkSj 

lapsruk gSA 

lanHkZ%& 

1-         j?kqoa”ke~     &  ¼2@15½ 

2-         dqekjlaHko   &  ¼eaxykpj.k “yksd½ 

3-         dqekjlaHko   &  ¼8@63½ 

4-         es?knwre~     &  ¼m-es-&46½ 

5-         _rqlagkj     &  ¼1@15½ 

6-         ekyfodkfXufe=e~ &  ¼5@5½ 

7-         foØeksoZ”kh;e~    & ¼1@9½ 

8-         vfHkKku”kkdqUrye~ & ¼5@9½ 
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dlMksy rglhy esa Ik;ZVu ds fodkl ,oa laHkkouk,¡ 
 

iz”kkar xkSjgk 

foHkkxk/;{k Hkwxksy]  

MkW-lh-oh-jkeu~ fo”fo|ky; dksVk fcykliqj ¼N-x-½ 

 

lkjka'k & 

1948 rd ghjkdq.M cka/k ds iwoZ rd egkunh ds izokg rV ij fLFkr 

cfLr;ksa esa bZlk iwoZ 1600 bZ- ls ysdj 1947 ds iwoZ ds bfrgkl dh 

?kVh ?kVukvksa dk xokg ;k {ks= jgk gS] orZekuo esa fodkl dks rjlrk 

;g Hkw&Hkkx viuh igpku [kksus dks foo”k gSA 

 NŸkhlx<+ izns”k cuus ds ckn Hkh ;g {ks= xjhch] fuj{kjrk] vijk/k] 

uDlyksa ds gypy tSls nqxqZ.kksa ls yksxksa esa Hk; O;kIr gksus yxk gSA 

 Loizsfjr ;g {ks= viuyh igpku Ik;ZVu {ks=ksa ds fodkl ds }kjk 

dcu ldrk gSA ;gk¡ izkIr vo”ks’k 1600 bZ-iw- jkek;.k dky] 600 bZ-iw- 

ckS)dky] 300 bZ-iw- ikSjkf.kd dky] 06 “krkCnh leqnzxqIrk] 10 “k- 

gSg;oa”kh ujs”k] 11 “krk- uohu iwjk.k] 06 “krk- ckS) erkoyh] 18 “krk- 

Hkkslyk ujs”k ls 1861 esa vaxstks ds gkFk esa vkus ij Ik;ZVu {ks=ksa esa uksa 

ds chp jsLV gkml cuk;k x;k rFkk izkdf̀rd {ks=ksa dks fpUgkafdr dj 

fodflr fd;k x;kA “kghn ohjukjk;.k flag dh igpku dk {ks= 

orZeku esa lruke iaFkh ds fy;s fxjkSniqjh viuh lef̀) dks c<+k jgk 

gS] ,Sfrdkfld] jkruSfrd] /kkfeZd] izkd`frd vH;kj.kj tSls Ik;ZVu dsanzksa 

dks fodflr dj lM+d ekxksaZ ds mUu;u ls {ks= dk fodkl laHko gSA 

v/;;u {ks= dh HkkSxksfyd fo”ks’krk,¡ & 

NŸkhlx<+ jkT; ds cykSnkcktkj ftyk dk ;g rglhy 21
0
 ls 

21
0
44*mRrjh v{kka'k rFkk 82

0
14* ls 82

0
42* rFkk iwohZ ns'kkUrj esa 67988 

oxZ gsDVs;j {Ks= esa f=Hkwtkdkj QSyk gS] mRrj esa tkatxhj] nf{k.k esa 

egkleqan ftyk iwoZ esa fcykbZx<+ ,oa if”Pke esa cykSnk cktkj rglhyo 

fLFkr gSA 

mRrj eSnkuh nf{k.k ioZrh; ,oa iBkjh] rVorhZ dNkjh HkwHkkx tks 

dM+Iik dky ds ,oa xszukbV pV~Vkuksa ls cuk gS] mRrj] iwoZ ,oa if”peh 

Hkkx leqnz lrg ls 200 ehVj rd mapk gS tcfd nf{k.k e/; Hkkx 

700 eh- mapk gSA mRrj ls egkunh iwoZ esa tkasd unh ,oa mldh 

lgk;d viokg ra= fodflr gSA m’.k ekulwuh 26-53% ls vkSlr 

rki rFkk 83-25% dUgkj 4-81% feV~Vh dk foLrkj gSA dqy {ks=Qy 

dk 14-37% vkjf{kr 4-32% lqjf{kr ouksa dk {ks= gSA 

  ;gka 152 jktLo xzke 26 iVokjh gYdk] 60 tu 

?kuRo ;gka 1]41]620 tula[;k ftlesa 70501 iq:’k ,oa 71122 efgyk 

gS] tu ?kuRo 02 O;fDr izfroxZ gSDVs;j gS yxHkx dlMksy esa 10]000 

,oa rqjrqfj;k ek= 04 O;fDr fuokl djrs gSa] lM+ds ,oa unh ds fdukjs 

xkao cls gS tula[;k vf/kd ,oa 60 o’kZ ls vf/kd tula[;k de gS 

vFkkZr~ tUe ,oa eR̀;qnj nksuksa vf/kd gSA dqy tula[;k dk 65% 

lekU; tkfr “ks’k tkfr;ka tutkfr;ka gSA ¼13-50 rFkkj 20-0 izfr”kr½ 

ek= 30% lk{kj ftlesa efgyk 06% iq:’k 24% gSA vlaxfBr 

etnwjksa dh la[;k vf/kd gS [ksrhgkj etnwj dkLrdkjksa dh la[;k de 

gSA 

   18-70% ou] 7-83% df̀’k ds fy;s vizkI;] 13-

47% pkjkxkg] 03% iM+rh rFkk 55-17% fujQly dk {ks= gSA 

[kjhQ ls vukt esa /kku ds vykok dksnk] dqVdh jch esa nkysa ,oa 

frygj fy;k tkrk gSA egkunh rVh; {ks=j fePkZ] /kfu;k] vkyw ds fy;s 

mi;qDr {ks= gS lCth ,oa Qy xzh’e esa fy;k tkrk gS] ftlds cktkj 

foLr`r gSA 

fxjkSniqjh ,d rhFkZ & 

iwjs Hkkjro’kZ esa lruke laiznk; dh ,d “kk[kk ls laLFkkid xq: 

?kklhnk; dk tUe LFkku fxjkSniqjh gSA ;g yxHkx ,d gtkj dh 

vkcknh okyk ,d xzke gSA tks HkkSxksfyd fLFkfr ds vuqlkj 82
0
 34 

50** iwohZ ns”kkarj vkSj 21
0
 35 45** mRrjh v{kkal ij clk gSA bldh 

fLFkfr leqnz lrg ls 338 ehVj dh mapkbZ ij gSA rglhy dlMksy ds 

eq[;ky; dlMksy ls nf{k.k&iwoZ fn”kk esa 25 fd-eh- dh nwj ij 

fxjkSniqjh rd igqpk tk ldrk gSA e-iz- jkT; ifjogu fuxe dh cl 

bl xkao rd pyrh gSA esys ds volj ij lHkh fn'kkvksa ls fo”ks’k cls 

pyrh gSA 

bfrgkl & 

 ekuk tkrk gS fd lr[kkstu nkl o lR;k ds iwoZt iq’dj nhi esa 

jgrss Fks] nksuksa us ?kksj riL;k dh] ftlls lriq:’k izdV gqvk vkSj 

lr[kkstu nkl dk vk'khZokn fn;k fd rqEgkjs oa'k esa ,d egku lar 

iq:’k vk;sxkA lar&[kkstunkl dk oa”k c<+rk x;k vkSj bl oa”k ds 

lxqunkl dk tUe gqvkA os iq’dj nhi ls tacw nhi esa vkdj cl x;sA 

os iatkc ds ukjdkSy vkSj djuky esa Hkh jgsA bfrgkl bl ckr dk 

xokg gS fd lruke laiznk; iatkc esa fodflr gqvk gSA 1672 esa tc 

vkSjaxtsc us iatkc ds lruke laiznk; ds yksxksa ij /kkfeZd vkSj uSfrd 

vR;kpkj “kq: fd;k rc esnuhnkl iatkc ls Hkkxdj e-iz- ds 

NRrhlx<+ vapy ds taxyksa esa fNi x;sA esnuhnl fxjkSniqjh esa vkdj 
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cl x,A tgka muds iq= lar eagxwnkl ls xq:?kklhnkl dk tUe 

gqvkA 

fxjkS/kiqjh esa izfro’kZ Qjojh ekg  esa esyk yxrk gS ;g esyk QkYxqu 

“kqDy i{k iapeh esa yxrk gS tgka ns”k Hkj ls yk[kksa J)kyq ;gka igqprs 

gSA ;g esyk 03 fnu yxrk gSA bl LFky ij izeq[k n”kZuh; LFky bl 

izdkj gS %& 

fuokl LFkku & 

;g ckckth dk tUe LFkyh gS] bl fuokl LFkku ds eq[; }kj ij 

tSr[kke cuk gS] tks lar ?kklhnkl ds le; dk cuk gqvk gSA lruke 

erkofy;ksa ds vuqlkj tSr[kke ij lQsn >.Mk ygjkrk jgrk gS tks 

vlR; ij lR; dh fot; dk izrh gSA fuokl LFkku ds :Ik esa ,d 

dnk gS] tgka lar dk tUe gqvk FkkA ftls ges”kk lkQ&lqFkjk ifo= 

okrkoj.k es j[kk  tkrk gSA  

lQqjk dk eB & 

lar ?kklhnkl dh ifRu lQqjk dk eB gjs Hkjs isM+ksa dh Nkao esa ,d 

NksVs ls laaqnj rkykc ds fdukjs fLFkr gS]tks J)kyqvksa dk vkd’kZ.k dk 

dasnz gSA 

riksHkwfe & 

fxjkS/kiqjh ls ek= vk/kk fdyksehVj dh nwjh ij nf{k.k&iwoZ fn”kk esa 

fLFkr gS ;gka ,d 35 QhV yack pcqrjk gS] ;gka lar yksx cSBdj 

/kkfeZd izopu djrs gSA ;g og LFkku gS] tgka xq:?kklhnkl us ri 

fd;k] /kquh jek;h] lruke dks vkRelkr dj lriq:’k ds n”kZu fd,A 

fdoanafr;ksa ds vuqlkj vl riksHkwfe ds 11138 oxZQhV {ks= esa vusd 

peRdkfjd ?kVuk;sa ?kfVr gqbZ gSA ftUgsa lqudj J)kyq ;gka vkrs gSA 

eq[; eafnj & 

18 QhV yXcs vkSj 18 QhV pkSM+s pcqrjs ij 08 QhV mapk eafnj cuk 

gqvk gSA nf{k.k fn'kk esa eafnj izos”k gsrq 04 lhf<+;ka gS] tks dzks/k eksg 

fgalk vkSj yksHk dks ikjdj eafnj izos”k dk n”kZu fl[kkrk gSA eq[; 

eafnj ds lkeus nks NksVs eafnj vkSj eafnjksa ds chp ,d pcqrjk gSA ftl 

ij ?kklhnkl cSBdj /;ku fd;k djrs FksA bl eafnj esa esys ds le; 

izfro’kZ yk[kksa dh la[;k esa n”kZukFkhZ vkrs gSA ;gka n”kZukfFkZ;ksa }kjk 

pkgh x;h bPNk,a iw.kZ gks tkrh gS ,slk ekuuk gSA 

iapoVh /kke & 

riksHkwfe LFky ij lar ?kklhnkl ds mins”k dks ewrZ:Ik nsus gsrq ikap 

eafnj cuk;s x;s gS] ftlls iapoVh /kke cuk Gsa 

lar v[kkM+h & 

bl LFkku ij tks riksHkwfe LFky ij fLFkr gS xq: ?kklhnkl larks vkSj 

tu&lkekU; ds le{k mins'k izopu fd;k djrs FksA ;gka vkt Hkh 

lar&x.kksa ds }kjk lekf/k fy, tkus dk o`rkar feyrk gSA 

infpUg & 

risHkwfe esa ,d LFkku ij euq’; vkSj “ksj ds iatks ds fu”kku ik;s tkrs 

gSA iSj dk fu”kku xq: ?kklhnkl dk ekurs gS vkSj nwljk “ksj ds iats 

dk fu”kku crk;k tkrk gS fd “ksj ds :Ik esa lriq:’k }kjk ?kklhnkl 

dks Hk; fn[kkus gsrq fy, vorkj dk fpUg gSA 

pj.kdq.M & 

;g ,d 25 QhV xgjh ckorh gS tks Åij 45 QhV pkSM+h vkSj 36 QhV 

yach gSA bl dqaM :ih ckoyh esa mrjus ds fy, 25 lhf<+;ka gS] ,slh 

ekU;rk gSA pj.kdq.M ls xaxk vorfjr gqbZ Fkh vkSj nw/k dh /kkjk ds 

:i esa izdV gqbZ FkhA rc ml /kwuh dh xehZ ls izy; ep x;k FkkA 

ftls “kkar djus ds fy, lqf’VdrkZ us xaxk eS;k dks HkstkA bl dq.M 

dks e-iz- “kklu us o’kZ 1981 esa lqj{kk dh n`f’V ls lhesaV dkadzsV ls 

etcwr cuk fn;k gSA bl LFky ij iwjs Hkkjr ds dbZ yk[k J)kyq vkrs 

gSA vkSj lHkh bl pj.k dq.M dk py ihrs gS rFkk Luku djrs gSA 

tgka iwoZ esa vusd gknls ?kfVr gks pqds gSA okLrfodrk pkgs tks gks 

fdUrq dq.M ds ikl okrkoj.k “khr vkSj lq[kn gS rFkk pkjks vksj 

izkdf̀rd lkSan;Z Ik;ZVd dks vkdf’kZr djrk gSA 

ver̀dq.M & 

pj.kdq.M ls ek= 300&400 ehVj dh nwjh ij nks igkfM+;ksa ds chp 

>qjeqV ds Hkhrj ,d dq.M gS tks pkjks vksj ijrnkj pV~Vku ls f?kjk gS 

dq.M ds Hkhrj ty bUgha pV~Vkuksa dh ijrksa ds chp ls fjlrk gSA bl 

dq.M dk ty Hkwjk eVeSyk xaxk ty ln”̀; gSA bl tydq.M dh 

J)kyq iwtk djrs gSA 

Nkrk igkM+ & 

Nkrk dk vFkZ Nrjh gS tks ikuh vkSj /kwi ls j{kk djrk gSA ;gka taxy 

brus ?kus gS fd ;fn bl igkM+ ij igqpk tk;s tks euq’; /kwi vkSj o’kkZ 

ls lqjf{kr gks tkosxkA bl LFkku dk ukedj.k dksbZ 400&500 o’kZ iwoZ 

gqvk gSA vr% ;fn vkt o`{kksa dh bruh l?kurk gS rks 400&500 iwoZ 

o’kZ fu%lansg bruk ?kuk jgk gksxk fd tutkrh; HkkokFkZ esa bls Nkrk 

igkM+ uke ns fn;k x;kA bl igkM+ ij pV~Vkuh xqQk gS tgka /kwi ikuh 

VaM ds lkFk&lkFk taxyh tkjuojksa ls Hkh euq’; viuh j{kk dj ldrk 

gSA 

   fxjkS/kiqjh dk laiw.kZ {ks= igkM+h vkSj ou ls ;qDr 

gksus ds dkj.k lruke laiznk; ds erkofy;ksa ds fy, okf’kZd esys esa 

vkd’kZ.k dk dsUnz jgrk gh gSA fdUrq izkdf̀rd lkSan;Z ds dkj.k lkekU; 

Ik;ZVd Hkh ;gka fu;fer :Ik ls vodk”k ds fnuksa esa vkrs gSA bl 

/kkfeZd&izkdf̀rd LFky ij ?kklhnkl ds thou ls tqMs+ Ik;ZVu mRikn 

ds vykok igkM+h pV~Vkuksa >juksa dk Hkh fo”kky laxzg gSA 

rqjrqfj;k & 

  ,p-,e-ykgh jk;iqj dfe”uj us LFky fodflr fd;kA 

dlMksy rglhy dk ;g nwljk egRoiw.kZ izkdf̀rd n`”;ksa ls Hkjk 
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/kkfeZd egRo dk izeq[k dsUnz gSA rglhy eq[;ky; dlMksy jk;iqj ls 

113 fd-eh- jk;iqj cykSnk&cktkj&ljk;ikyh ekxZ ij fLFkr gSA 

cykSnk&cktkj&jk;iqj ls 84 fd-eh- vkSj dlMksy cykSnkcktkj ls 21 

fd-eh- iwoZ fn”kk esa fLFkr gSA dlMksy ls nf{k.k fn”kk esa 20 fd-eh- ij 

ckyensgh ukys ds rV ij vRlar euksje izkdf̀rd LFky rqjrqfj;k gS 

tks ekrkx<+ igkM+h dh rygVh esa clk gSA o’kkZdky dks NksM+dj iwjs 

o’kZ futh lk/kuksa  ls ;gka igqapk tk ldrk gSA rqjrqfj;k vkus ds 

vusd jkLrs gS ftuesa jk;iqj cykSnkcktkj ds vykok jk;iqj egkleqan 

gksrs gq, fljiqj ls rqjrqfj;k fljiqj ,d ckS)dkyhu Ik;ZVu LFky gS 

fdUrq vc ;g u;s ftyksa ds fuekZ.k ds dkj.k egkleqan ftys esa pyk 

x;k gSA lkjax<+ ls vius okys dlMksy gksdj rqjrqfj;k tk;saxsA 

dlMksy ls fljiqj ekxZ ij Bkdqjfn;k rd iDdh lM+d gS tgka ls 

Hkhrj taxy jkLrs esa 07 fd-eh- dPps] mcM+[kcM+ jkLrs ij rqjrqfj;k 

fLFkr gSA 

HkkSxksfyd fLFkfr & 

   ;g LFkku 22
0
 29*45** mRrj v{kkal vkSj 82

0
22*-

50** iwoZ ns”kkUrj ij fLFkr gSA leqnz leg ls bl LFkku dh ÅapkbZ 

300 ehVj gSA 

/kjkryh; [kku & 

;g ,d ioZrh; fo’ke /kjkryh; jpuk dk izns”k gSA ckyensgh ukyk 

tks egkunh esa fxjrk gS ds rV ij ekrkx<+ dh igkM+h dh xksn esa ;g 

LFkku clk gSA pkjks vksj ?kus ou vkSj igkfM+;ka gSA 

Ckyensgh ukys ds rV ij lery o eSnkuh Hkkx esa izfro’kZ ;gka fo”kky 

esys dk vk;kstu fd;k tkrk gSA e/;izns”k ou foHkkx }kjk bl LFkku 

dks Ik;ZVdksa ds fy, lqfo/kk;qDr cuk;k gSA ekrkx<+ dh igkM+h ls ,d 

tyL=ksr Hkwfexr :Ik ls uhps vkrk gS vkSj ,d LFkku ij tgka vc 

xkseq[k cuk fn;k  x;k gS ls ,d dq.M esa fxjrk gSA bl ty/kkjk ds 

fxjus dh vkokt ds vk/kkj ij vFkkZr vkapyhd Hkk’kk esa bl rjg ty 

fxjus dh vkokt rqjrqj dgykrh gSA 

cykj Mse & 

cykj tyk”k; ifj;kstuk varxZr fufeZr ,d fo”kky cka/k gSA tgka 

izkdf̀rd lkSUn;Z dk voyksdu djus gsrq ,d lqjf{kr lery eSnku 

ij :dus dh O;oLFkk dh x;h gSA tks Ik;ZVdksa dks vkdf’kZr djrk gSA 

 ;g LFkku dlMksy vlfuan taxy ekxZ ij fejfxnk xzke ds ikl 

cuk;k x;k gSA cykj ukys ij cuk;s x;s bl cka/k dk izeq[k mn~ns”; 

;gka ds d`f’kdksa dks vko”;drkuqlkj flapkbZ miyC/k djkuk gSA bl 

cka/k dh flapkbZ {kerk 13750 ,dM+ gSA blls egkunh vkSj tksd unh 

ds nksvkc {ks= ds dksbZ 23 xzkeksa dks flapkbZ lqfo/kk feysxhA 

 ;g cka/k nks igkfM+;ksa dks tksM+ dj cuk;k x;k gS tks Hkk[kjk cka/k ds 

ln”̀; n`”; mifLFkfr djrk gSA Ik;ZVdksa ds fy, cykj cka/k blfy, 

Hkh vkd’kZ.k dk dsUnz gS D;ksfd ;gka oU; iq”kq is;ty dh ryk”k esa vk 

tkrs gS vkSj Ik;ZVd bUgsa ns[k Ikkus dh vkl esa vkrk jgrk gSA vodk”k 

ds fnuksa esa vkl&ikl ds ijh; Ik;kZoj.k ds {ks= ls yksx euksjatu ds 

{k.kZ O;rhr djus igqaprs jgrs gSA 

&% ckj u;kikjk vH;kj.k %& 

   e/;izns”k “kklu us ckj uokikjk lqjf{kr 

ouizkarj esa miyC/k “ksj] rsUnqvk] Hkkyw] ck;lu] lkaHkj] phyr] pkSflaxk] 

dksVjh] taxyh dqRrs] taxyh lqvj] cufcyko] taxyh fcYyh] 

ydM+cX?kk] eksj] HksfM+;k] [kjxks”k rFkk 244 oxZ fdyksehVj {ks= esa QSys 

cgqqewY; o`{kksa ds egRo dks ns[krs gq, bls vH;kj.; ?kksf’kr dj fn;k 

gSA bl vH;kj.; esa taxyh tkuojksa ds ihus gsrq ikuh dk rkykc gSA 

ftlds ikl ,d okp Vkoj cuk;k x;k gSA bl Vkoj ij p<+dj vkSj 

jkf= dk bartkj djrs gq, oU;thoksa dk bl rkykc esa ikuh ihrs gq, 

ns[kk tk ldrk gSA  

 ckj uokikjk {ks= ds vH;kj.k ds vfrfjDr Ik;ZVu dh n`f’V ls 

egRoiw.kZ fuEu {ks= gS %& 

fl) [kksy & 

 ;g dlMksy ls ek= 09 fd-eh- ij fLFkr ,d tyizikr gSA ftldh 

o’kZ ds 08&10 ekg rd vn~Hkwr n”kZuh; n`”;koyh jgrh gSA 

nso/kkjk & 

dlMksy ls yxHkx 35 fd-eh- dh nwjh ij fLFkr ;g Hkh ,d tyizikr 

gS fdUrq bl izikr dh /kkjk iryh vkSj ÅapkbZ Hkh de gSA 

nsoiqj fgYl & 

 nso/kkjk ls dksbZ 13&14 fd-eh- nwj nsoiqj dh igkfM+;ka gS ftldh 

leqnz lrg ls ÅapkbZ 2800 QhV gSA vkSj bls jk;iqj ftys dh lcls 

Åaph txg ekurs gSA bl igkM+h PkksVh ls f”kojhukjk;.k] cykSnkcktkj 

lkQ fn[kkbZ nsrk gSA tgka ls f”kojhukjk;.k fn[kkbZ nsrk gS bl LFkku 

dks f”kojhukjk;.k IokbaV dgk tkrk gSA 

flagux<+ & 

;gka ls [k.Mgj ,oa HkXuko”ks’k ik;s tkrs gSA mlls ,slk izrhr gks gS 

fd ;gka ckS) laLdf̀r dHkh vius oSHko esa FkhA crkrs gS fd ;g LFkku 

egk;ku ckS) lEiznk; ds yksxks dh deZHkwfe Fkk vkSj mlh ;qx dh ckS) 

_f’kdU;kvksa dk vkxe FkkA flagux<+ dh igkM+h xqQk igkM+h ij 

pkSjl lery eSnku l?ku ou Ik;ZVdksa dks vkdf’kZr djrk gSA 

ukjk;.kiqj & 

dlMksy ls ek= 11 fd-eh- nwj iqjkrRo foHkkx }kjk lajf{kr ukjk;iqj 

eafnj gS tks egkunh ds rV ij clk gSA vkSj ou foHkkx us unh rV 

ij Nrfj;ka yxkdj Ik;ZVu ds fy;s vkd’kZ.k mRiUu fd;k gSA ;gka 

eafnj Hkksjenso vkSj [kqtjkgks “kSyh ij iRFkjksa ij ewfrZ;ka rjk”kdj 

cuk;k x;k gSA 
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lksuk[kku & 

 tksad unh rV ij cls bl xkao lksuk[kku dks e/;izns”k ljdkj ds 

rkRdkyhu eq[;ea=h vtquZ flag us ohjukjk.k flag dh Lef̀r Lo:Ik bls 

fodflr dj fn;k gSA 1000 ,d gtkj ls Åij dh vkcknh okys bl 

xkao ls vLirky] Ldwy Nk=okl vkfn lHkh vko”;d dk;kZy; 

miyC/k gSA ohjukjk;.k flag dk fdyk HkXukos”k ds :Ik esa vkt Hkh 

fo|eku gSA 

bl lHkh LFkkuksa ij Ik;ZVdksa ds fy;s flapkbZ] ou vkSj yksd fuekZ.k ds 

}kjk foJkexg̀ cuk;s x;s gSA dqN foJkex̀g igkM+h pksVh;ksa ij rFkk 

dqN ouks ls f?kjs izns”k ds cus gksus ds dkj.k Ik;ZVdksa dk eu cjcl 

eksg ysrs gSA 

1- Uokaxkao dk jsLVgkÅl 

2- nsoiqj dk jsLVgkÅl 

3- idjhn dk jsLVgkÅl ¼;g ckj vkSj nsoiqj ds e/; gS½ 

4- ckj dk jsLVgkÅl 

&%% i;ZVu dh laHkkouk %%& 

 i;ZVu laHkkouk ;qDr {ks=ksa] LFkyksa dks eq[;r% izkdf̀rd n`'; vFkkZr 

unh] ukys] >jus igkM+ iBkj] oulaink vkSj oU; thou iqjkrkfRod 

,sfrgkfld LFky] Lekjd] /kkfeZd rhFkZ vkSj vk/kqfud vkS|ksfxd rhFkZ 

dy dkj[kkus vkfn esa foHkDr fd;k tk ldrk gSA ldMksy rglhy 

ds varxZr ,oa lhekorhZ {ks=ksa esa ,sls fofHkUu egRoiw.kZ LFkku gS tks 

n”kZuh; gS vkSj i;ZVu laHkkouk;qfDr gSA 

  izkdf̀rd lkSUn;Z ds LFkyksa esa bl rglhy dk 

fl) [kksy ty izikr tks ldMksy ls ek= 09 fd-eh- nwj gS izeq[k gSA 

i;ZVu laHkkouk;qDr ,sfrgkfld iqjkrkfRod LFkyksa dh lwph Hkh bl 

rglhy esa cM+h yEch gks ldrh gSA D;ksafd bl vapy esa ckS) /keZ dh 

erkoyEch viuh yEch iSny ;k=k ds nkSjku bl rglhy ds vusd 

eSnkuh] iBkjh izns'kks esa ufn;ksa ds rVorhZ LFkkuksa ij eafnj cukdj 

fcgkj cukdj jgrs gSA fljiqj rqjrqfj;k flagux<+ blds izeq[k 

mnkgj.k gS ftudks vkSj Hkh vf/kd fodflr djus dh laHkkouk gSA 

blds vykok ,sfrgkfld n`f’V ls ohjukjk;.k flag ds tUe ,oa 

deZLFkyh ds :Ik esa lksuk[kku izeq[k gSA ftldk fodkl fd;k tkuk 

Ik;ZVu ds fodkl dh laHkkouk dh n`f’V ls izeq[k gSA fljiqj lhekorhZ 

{ks= dh izeq[k ,sfrgkfld vkSj /kkfeZd LFky gS] tgka ij gksus okys 

Ik;ZVu ds fy;s dlMksy rglhy vPNk cktkj cu ldrk gSA 

iqjkrkfRod egRo dh nf̀’V ls ukjk;.kiqj dk fodkl Ik;ZVu dh 

laHkkouk dh nf̀’V ls egRoiw.kZ gSA 

   Ik;ZVu LFkyksa dk egRo LokHkkfod gh Ik;ZVdksa ls 

tqM+k jgrk gSA vkSj bl vapy esa Ik;ZVu dk LoHkko vf/kdka”k LFkkuh; 

rFkk /kkfeZd izdkj dk gSA blfy, Ik;ZVu ;k lSj&likVs ds dk;Zdze esa 

dgha&u&dgha /kkfeZd LFky tksM+ fy;k tkrk gSA lkFk gh Ik;ZVu 

laHkkouk dh n`f’V ls ;g fo”ks’k egRoiw.kZ gksrk gS fd fdlh LFky ds 

lkFk mldh igpku dk dksbZ fof”k’V fcUnq fuf”pr gks] ftls ns[kdj 

;g vkSlr :Ik ls bls rqjrqfj;k dgk x;kA dq.M esa fxjus okys ty 

ds uhps Luku djrs gq, yksx viuh larku izkfIr dh bPNk djrs gS tks 

iwjh gksrh gSA ,slk bl vapy esa fo”okl gS bPNk iwjh gksus ds mijkar 

ogh naifr iqu% viuh euksdkeuk iw.kZ gksus ds miy{; esa Åij fLFkr 

jke&y{e.k eafnj esa HksaV p<+rk gSA Åij ekrkx<+ igkM+h ij tgka ls 

bl tyizikr dk mn~xe gS] euksdkeukiw.kZ gksus ij cdjs dh cyh nsus 

dk fjokt gS] tks e/;izns”k “kklu }kjk vc izfrcaf/kr dj fn;k x;k 

gSA 

   Ik;ZVu ds fy, bl /kkfeZd lkekftd ekU;rk ds 

vykok izd`fr dk euksje n”̀; egRoiw.kZ gSA pkjks vksj igkfM+;ka ?kus 

ou] igkM+h p<+kbZ] lw;ksZn; dk vkuan] gj O;fDr if{k;ksa dk dyoj] 

jkf= esa taxyh fgald Ik”kqvksa dh fpa?kkM+ izQqfYyr vkSj Hk;Hkhr djrh 

jgrh gSA caqfn;k cka?k] rasnqvk] Hkkyw izk;% fn[kknZ nsrs gSA uhps unh ds 

ikl fdoanafr ds vuqlkj okfYefd equh dk vkJe crk;k tkrk gSA 

dqN [k.Mgjuqek dejksa dh drkj gS ftls ckS)dkyhu fHk{kqd crk;k 

tkrk gSA 

fu’d’kZ & 

 dlMksy rglhy ds egkunh rV {ks= ls izkphu cfLr;ka gS ftudk 

egRo ,oa oSHko iwoZ ds bfrgkl esa feyrk gSA e/;orhZ {ks= izkdf̀rd 

dkj.kksa ls n”kZuh; gS tcfd iwohZ {ks= orZeku esa fxjkSniqjh ;k cykj 

cka/k ds dkj.k vfLrRo esa vk;k gSA fu%lansg iwjk rglhy Ik;ZVu dh 

n`f’V ls egRoiw.kZ gS] lkFk gh ;gka dh Qlysa Hkh xzh’e esa unh rV ij 

euksje n`̀`̀'; gksrs gSA ek= bu {ks=ksa dk izpkj izlkj dk vHkko] lM+d 

ekxksZ dk vHkko nwj dj fn;k tk;s tks Ik;ZVu dh leLr n”kk;sa Lo;a 

LFkkfir gks ldrh gSA {ks= dh vkfFkZd lEiUurk ,oa jkT; ds fy;s 

vk; dk L=ksr cu ldrk gSA vaxsztksa us bl {ks= dh izkdf̀rd dsUnzksa 

dk Ik;ZVu ,oa jsLVgkÅl cukdj egRo fn;k] ijUrq /kkfeZd dsUnzksa dks 

egRo ugha fn;k tks th.kZ gSa] rqjrqfj;k] ukjk;.kiqj] flagux<+ dh 

ckS)xqQk vkfn ek= viuh LFkkuh; izFkk ] esyk ds dkj.k vfLrRo esa 

gSA bls lqn<̀+ djuk Hkkoh ih<+h ds fy;s vko”;d Hkh gSA 
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