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Introduction 
The intervertebral disc is largely an avascular tissue stabilized  by the 
extracellular matrix network. The intervertebral discs are complex structures 
that consist of a thick outer ring of fibrous cartilage termed the annulus 
fibrosus, which surrounds a more gelatinous core known as the nucleus 
pulposus; the nucleus pulposus is sandwiched inferiorly and superiorly by 
cartilage end-plates. The central nucleus pulposus contains collagen fibres, 
which are organised randomly1, and elastin fibres which are arranged radially 2 
these fibres are embedded in a highly hydrated aggrecan-containing gel. This 
arrangement allows the discs to facilitate movement and flexibility within 
what would be an otherwise rigid spine. 
 The most common and painful Intervertebral disc disease is herniated or 
prolapsed disc. In these cases the discs bulge or rupture (either partially or 
totally) posteriorly or posterolaterally, and press on the nerve roots in the 
spinal canal3. The vertebral region more prone to herniation is the lumbar 
region due to its load bearing and increased mobility  of the spinal cord. The 
symptoms of lumbar disc herniation is due to leaking of the nucleus pulposus 
through a mechanically weak anulus fibrosis or from tearing of the anulus 
itself. This can lead to radiculopathy (radiating pain)from nerve root 
compression or an inflammatory process affecting nerve roots or the spinal 
cord. 
The IVDs consist of a sparse population of cells and contain an abundant 
extracellular matrix of proteoglycans, collagens4 , elastin, and other associate 
adhesion proteins like integrins, fibronectin, laminin and connexin. The 
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proportion of the different constituents varies between annulus, nucleus, and 
end plate. . Collagens are a family of extracellular matrix proteins that play a 
role in maintaining the structural integrity of various tissues. Each collagen 
molecule is composed of three α chains characterized by a Gly-X-Y sequence 
that folds into a unique triple-helical structure5. 
 Collagen IX is a heterotrimeric protein composed of three chains, α1(IX), 
α2(IX), and α3(IX) encoded by genes on chromosomes 6q12-q13 (COL9A1), 
1p32.3–33 (COL9A2), and 20q13.3 (COL9A3), respectively. Type IX collagen 
belongs to the fibril-associated collagens with interrupted triple helices6. Each 
chain contains four noncollagenous domains (NC1–4) separated by three triple 
helical collagenous domains (COL1–3) . It is located on the surface of collagen 
II and part of the molecule projects away from the surface of collagen II. The 
function of collagen IX is not well known but it is thought to act as a mediator 
between collagen II and other extracellular matrix proteins. Several studies on 
humans and mice have indicated that collagen IX has an important role in 
maintaining tissue integrity7-13.Collagen IX is also a part of proteoglycan. It has 
one chondroitin sulphate glycosaminoglycan side chain covalently linked to a 
serine residue in the attachment site, Gly-Ser-Ala-Asp,located in the α2(IX) 
NC3 domain 14-16 . 
Aggrecan, a large aggregating proteoglycan, is one of the major structural 
components of intervertebral disc 17 and cartilage18. It has a long core protein 
with several different structural and functional regions19. The 
Glycosaminoglycan-attachment region is divided into three adjacent domains, 
responsible for the attachment of Keratan Sulphate  or Chondroitin Sulphate . 
The human aggrecan gene is located on chromosome 15q2620, and is composed 
of 19 exons ranging in size from 77 to 4224 bp 21. Most of the GAG attachment 
region is encoded by exon 12.  The CS1 domain of the aggrecan core protein is 
composed of multiple repeats of 19 amino acids. Each repeat contains potential 
attachment sites for two CS chains. The human aggrecan gene is unique 
amongst species analyzed to date in possessing variable number of tandem 
repeat (VNTR) polymorphism in the part of exon 12 encoding the CS1 domain 
22. Alleles have been identified with CS1 repeat numbers ranging from 13 to33. 
The first report of an association between the human aggrecan CS1 
polymorphism and articular cartilage degeneration was in relation to bilateral 
osteoarthritis (OA)of the hand23 and correlation between aggrecan 
polymorphism and intervertebral disc degeneration 24. 
TNF-α is one of the most typical pro-inflammatory cytokines with both 
beneficial and destructive properties for the central nervous system25-26. TNF- 
α is a trimeric protein encoded within the major histocompatibility complex.  It 
was first identified in its 17 kd secreted form, but further research then 
showed that a noncleaved 27kd precursor form also existed in transmembrane 
form 27-28.  Stimulated macrophage produce 27kd TNF- α, which can either bind 
directly to TNFR-55 and TNFR-75 receptors through cell-to-cell contact or 
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undergo cleavage and bind in its soluble form. TNF- α has 212 amino acid and 
1-35 is a  topological domain,36-56  helical signal anchor region and 57-233-
topological domain29. TNF-α binding site to receptor is amino acids in position 
105,106,111,153,160,165. 
Polymorphism studies in collagen IX have been initiated in different 
populations like  Japanese30  the Finnish, the Greeks and the Chinese and also 
collagen XI polymorphism association with Disc Degeneration or Herniation 
has been identified31  but It is known that genetic variations are influenced by 
the population examined .The variants  identified till date predict introduction 
of a bulky tryptophan residue into the triple-helical region of COL9A2 (Trp2) 
and COL9A3 (Trp3)32-35.We investigated the association of  polymorphisms in 
collagen IX ,aggrecan and TNF-α with Disc Herniation among Indian 
Population.  
 Methods 
Patients selected for the study were  under going lumbar disectomy for the 
L4/5 or L5/S1 disc herniation  with a 9mm-11mm disc extrusion (Fig-1and 2 
MRI Scan) that is not contained by the PLL.5ml of Blood samples from 20 
patients undergoing surgery for  Disc herniation  were collected preoperative 
in EDTA coated vials from 2 centres across India. Similarly blood samples 
from 10 healthy individuals with no history of low back pain or intervertebral 
disc disease were also collected. The degree of the intervertebral disc 
herniation was evaluated by MR images in all patients. All samples were 
collected with the informed consent from all the participants according to our 
institutional guidelines.  The ECM proteins binding sites were identified, 
complete genomic sequence of the sense strands, exonic, intronic regions and 
protein sequence of all the proteins were obtained from NCBI and UNIPROT 
site. Primers for both forward and reverse were designed for the specific exonic 
regions selected. The Tm of the primers was calculated using the formula-
4(G+C) + 2(A+T).(Table-1). 
Genomic DNA was isolated from 300ul-500ul of blood (healthy and herniated 
samples collected)36. To the blood solution 1 ml of RBC lysis buffer was added 
to lyse the RBC and centrifuged at 8000rpm for 5mins at RT. The supernatant 
was discarded and pellet re-suspended in cell lysis buffer and centrifuged at 
10000rpm for 10mins at RT. The supernatant was collected in a fresh vial, 
900ul of absolute ethanol was added and Centrifuged at 10000rpm for 25mins 
at4⁰C. To the pellet added 500ul of 75% ethanol and centrifuged at 10000rpm 
for 5mins at 4⁰C. Discarded the supernatant and air dried the tube at RT for 
5mins. Added 100ul of rehydrating solution and stored DNA at -20⁰C for use.  
This Genomic DNA extracted from the blood samples were used as a template 
for the Polymerase chain reaction (PCR).The 25 μl of reaction mixture 
containing genomic DNA ( more than 10 ng), standard polymerase chain 
reaction (PCR) buffer, dNTPs (2 mM each), Taq Polymerase (1 μl) and the 
primer pair (10 μM each) were subjected to initial denaturation at 94°C  for 10 
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min, followed by 35 cycles a 94°C for 30 s, 56°C-65°C for 30 s and  72°C for  30 
s, and a final step at 72°C for 10 min(Table-2). PCR products were resolved on 
a  1% agarose gel, eluted  and subjected to sequencing.     
Hardy-Weinberg equilibrium was tested for each of the SNPs based on the 
genotyping  of both the diseased and healthy samples. The allelic and 
genotypic frequency statistical differences were analysed using the χ2 test. A P 
value of less than 0.05 was considered significant. 
Results 
Sequencing data analysis resulted in identification of 11 variants in complete 
TNF-α gene, 8 variants in Col9A1, 6 variants in Col9A2 and 3 variants in 
Col9A3gene. The incidence in group1 healthy sample was 0% and in group 2 
herniated patients was 100% with alpha 0.05,beta 0.2 and power0.8 for 
statistically significant correlations of p<0.05.(The gel pictures are given in 
Fig 3a,3b,3c,4,5 and 6) 
Col9A1 
The selected region was exon 29 which is Col9A1 –Col9A2 triple helical region 
.The polymorphic variants identified  in diseased herniated samples were 
C608A(gln608lys),A609G(gln609arg), C611A(pro611thr), G614A(glu614lys), 
C620A(pro620thr),A621G(gln621arg),C621A(gln621-lys) and a splice site 
variant A>C at intron –exon 29 position 50909.Among these variants  
pro620thr,gln621arg and a splice site variant at intron-exon29 A>C  showed 
both allelic and genotypic frequency distribution  to be statistically significant. 
The healthy samples did not show any variants.The results have been 
tabulated (Table2) 
Col9A2 
The selected region for this protein was  exon 19 which is Col9A2 –Col9A3 
triple helical region.The polymorphic variants identified inHerniated samples  
were G319A(gly319ser), C335G(leu335val), C335T(leu335phe), 
A326G(gln326arg), C326T(gln326trp) and single nucleotide deletion C at 
position 9776.The polymorphic variant gln326 arg was found to be statistically 
significant. The healthy samples did not show any variants. The results have 
been tabulated (Table3) 
Col9A3 
The selected region for this protein was  exon 5 which is Col9A3 triple helical 
region.The polymorphic variants identified in Herniated samples  were 
G86T(gly86val), G103A(arg103gln), C335T(arg335trp).These polymorphic 
variants  were not  statistically significant. The healthy samples did not show 
any variants. The results have been tabulated (Table4) 
Aggrecan 
Exon 12 having the VNTR  region was selected. The allele identified in both 
study groups were 18(1060bp) and 20 (1174bp)  with no statistical correlation. 
TNF-α 

www.ijmer.in 4



INTERNATIONAL JOURNAL OF MULTIDISCIPLINARY EDUCATIONAL RESEARCH 

ISSN : 2277-7881; IMPACT FACTOR - 2.972; IC VALUE:5.16 
VOLUME 4, ISSUE 4(2), APRIL 2015 

 

  

 
 

The sequencing of PCR sample resulted in identification of 11 variants in 
complete TNF-α gene for herniated patients and 3 variants for healthy 
individuals. In exon 1 the variants were  A2G(ser2 
gly),A3G(thr3gly),T6A(met6lys),T7A(ileu7asn),G16C(ala8arg),C25A(gln25lys),
C44A(ala44asp),G59A(arg59lys) in herniated samples and 
G8A(arg8gln),T10A(val10ala) in healthy individuals. In exon 2 / 3 no variants 
were identified and in exon 4 variants wereT223A(ser223thr), 
T228A(phe228ileu), G229T(gly229val)  in herniated patients and 
T191A(trp191asn).Among these variants  only arg8gln and ala16arg  were 
statistically significant. The results have been tabulated (Table5 and 6) 
Clinical characteristic informations  like age, height, weight, occupational 
status,  CBC  analysis ,diabetes, arthritis, hypertension, cardiac disorders were  
collected from all the patients. Genetic variants both homozygous as well as 
heterozygous  were more common in  lower age groups  of 20-40.There was no 
correlation with other parameters. 
Discussion 
IVD musculoskeletal disorder has been affecting about 5% of individuals of all 
age groups 37. Several environmental, genetic and constitutional factors have 
been implicated as risk factors for IVD diseases38-40.Basic science research has 
demonstrated that the relationship between disc herniation and associated 
sciatica is a cascade of complex  multifactorial process. Disc Herniation refers 
to localized displacement or rupture of nucleus pulposus, posteriorly or 
posterolaterally, and press on the nerve roots in the spinal canal. The ECM 
proteins  like collagenIX,II,Proteoglycan,fibronectin  and laminin play a major 
role in the stability of the cartilage  lamellae in the annulus fibrosis and 
nucleus pulposus. The nucleus pulposus has a collagen network similar to that 
of hyaline cartilage. The collagen network is a crosslinked co-polymer of 
collagens type II, IX and XI 41.  
Human mutations of collagen IX genes, which predict in-frame deletion of a 
part of the COL3 domain, produce  chondrodysplasia phenotype, multiple 
epiphyseal dysplasias, featuring early onset osteoarthritis42. In contrast, type 
IX collagen tryptophan polymorphisms are not linked to the degenerative joint 
disorders such as osteoarthritis and rheumatoid arthritis 43. Association 
studies using polymorphisms in genes of ECM proteins collagen IX and 
proteoglycan  have identified certain major and minor susceptibility modifiers 
which contribute to the progression of the IVD disease.Population studies have 
been initiated in disc herniation, disc degeneration, and OPLL, which are the 
leading causes of degenerative stenosis 44-46 and identified tryptophan alleles in 
collagen IX have been indicated to be predisposing factors for IDD 
characterized by sciatica in the Finnish population47-48 . The Trp2 allele in 
α2(IX) was found in 3.8% of the Finnish patients and the analysis also revealed 
a heterozygous a to c mutation at position -2 in IVS26 of the COL9A2 gene. 
The mutation prevented the splicing of intron 26 and resulted in a premature 
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translation termination codon in IVS26 88 nucleotides downstream of the 
exon.  
Our present analysis indicates that SNPs of Col9A1 pro620thr, gln621arg and 
a splice site variant at intron-exon29 A>C,  Col9A2 gln326 arg and 
Col9A3arg103gln could be genetic contributor to the progression of Disc 
Herniation  as they are involved in the binding sites of Collagen IX triple 
helical region.The Proline to threonine variation is significant in the helical 
domains of glycine-proline –hydroxyproline  binding regions. The introduction 
of an arginine in the place of glutamine  a neutral amino acid could  create a 
basic pocket  which can change the 3 dimensional orientation of the 
polypeptide. This can alter the stability of the extracellular matrix of the 
avascular annulus fibrosis and nucleus pulposus . The splice site variation at 
the intron-exon29 A>C at position 50909(CAG to CGG)of Col9A1 can prevent 
the splicing of intron 28/exon 29 which can cause  a disruption of the reading 
frame as it is in the noncoding region of the intron.The SNP can also result in  
a premature translation termination codon in intron 28 position 50905 (TAA)  
upstream of the Exon29(fig-5). This mutation is likely to lead to the synthesis 
of a truncated α1(IX) chain that lacks the C-terminal end of the Col9A1 
domain . The formation of the collagen triple helix is known to occur from the 
C-terminal end towards the N-terminal end. Since the truncated α1(IX) chain 
lacks the C-terminus,required for collagen triple helix assembly, that SNP is 
likely to lead to a reduced amount of collagen IX in the tissue. Thus can cause 
structural instability of the extra cellular matrix. An age wise comparison of 
the allelic and genotypic frequency showed   the polymorphic variants of 
Collagen IX  were predominant  below the age of 40 years. 
Similar studies have been done on aggrecan to check the no of variable number 
of tandem repeat (VNTR) polymorphisms in  exon 12 that encodes the CS1 
domain . CS attracts water molecules, which have a positive charge on one 
side, and the water molecules create the oncotic pressure of the 
IVD.Theoretically, individuals possessing the shorter aggrecan alleles will have 
a lower number of CS chains on their aggrecan molecules, and this may result 
in a lower ability to withstand compression and an increased susceptibility. 
VNTR polymorphism in the coding region of the human aggrecan gene has 
been identified 49. A total of 14 different alleles have been observed, with 
repeat numbers ranging from 13 to 3350-51 .The frequency of the alleles found 
in other studies was different between populations. In the Finnish population, 
the frequency of the alleles was calculated in two different studies (six and 
nine different alleles, respectively) 52 . In young Japanese and Canadian 
populations, eight and 13 repetitive alleles were reported, respectively53-54 . In a 
study by kim et al showed that carrying a copy of the allele with 21 repeats 
might increase the risk of multiple disc degeneration in the subjects below the 
age of 40 years but also reported that it is not the CS1 length but the 
differences in glycosylation or susceptibility that are responsible for the 
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proteolysis that determines tissue degeneration and  the CS2 region is 
shortened by the proteolytic action of metalloproteinases with aging, the 
contribution of the CS1 domain to aggrecan’s function will be magnified 
55.Several studies have been performed to demonstrate such an association, but 
the results have been ambiguous.Our study did not show any correlation 
between the healthy  and the herniated populations as both the populations 
showed similar VNTR of 18 or 21 allelic repeats. This cannot be correlated to 
the progression of the disease. 
TNF-α is an inducible cytokine with a broad range of pro-inflammatory and 
immunostimulatory actions  is thought to play a pivotal role in RA. TNF-α is 
also an extrinsic mediator of apoptosis through the death receptors. Elevated 
levels of TNFα are found in synovial  fluid and synovial tissue of RA patients56. 
Until now five polymorphisms have been identified within the TNF α 
gene.Four polymorphisms consist of a guanine (G)to adenine (A)transition at 
positions-376.-308,-238 and 16357-59 and the fifth polymorphism consists of a 
cytosine (C) insertion in a C-stretch starting at position -70 60.All known TNF-
α polymorphisms are located within a region of the gene that is central to the 
transcriptional regulation of TNF-α expression. Single base changes in such 
regions may have strong effects on gene expression 61. Wilson et al62that 
showed a trend towards an association between the -308GA genotype and an 
increased number of erosions in RA. 
We sequenced the complete gene of TNF-α (2673bp) which has 4 exonic 
regions. The variants identified were in exon 1 and 4.The  SNP  at A2G(ser2 
gly) is a phosphorylation site involved in binding.The other SNPs were 
ala16arg which is a part of the topological domain and does not interfere with 
the binding capacity of TNF-α with the receptor but can definitely cause a 
strain to the chain folding as a neutral amino acid is replaced by a basic amino 
acid. Unlike the other studies no polymorphism was identified in the promoter 
sequence as well as UTRs. The SNPs which were significant did not correlate 
to the disease progression unlike rheumatoid arthritis.  
Structural studies of collagen IX and TNF-α can further strengthen our 
findings. We also found that most of the genotypic and phenotypic 
polymorphisms were distributed between the age group of 20-40 years. This 
could also be the reason for early age Disc Herniation.  
Our investigation is the first of its kind in the Indian population which has 
revealed some novel genotype and phenotype that correlates to the early age 
progression to  Disc herniation. A number of limitations in the current study 
need to be considered, such as the small series of patients and the marginal 
significance in statistics. our statistical power was limited for introducing 
corrections for multiple comparisons therefore, many of our genotype–
phenotype correlations involving specific mutations  will need confirmation in 
a larger sample. It is important to see whether our results are reproducible in 
a large series of population. The study has to be further extended to patients 
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with different  stages of Disc herniation to check if Collagen IX could be 
diagnostic marker. 
Conclusion 
This study  shows an association between  polymorphic variants Col9A1 
pro620thr, gln621arg and a splice site variant at intron-exon29 A>C ,  Col9A2 
gln326 arg towards early age disc herniation in Indian subjects. These 
observations support the hypothesis that genetic factors have an important 
role in the patho-physiology of Disc herniation. The study has to be extended 
to large sample sets. 
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Fig-1 and 2 MRI scan Suggestive of posterocentral and right para central 
extrusion of large disc material at L5-S1 resulting in compression over the 
right nerve root. MRI report is of a 37 year old female patient who underwent 
a L5-S1 microdiscectomy   
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 Fig-3a  Agarose gel with Col9A1 amplicon of size 560bp 
 

           
          Fig-3b  Agarose gel with Col9A2 amplicon of size 247bp 
  

            1           2         3            4        5 

Lane1-100bp ladder 
Lane3- Control-560bp 
Lane 4-Sample1- 560bp 
Lane 5-Sample-2-560bp 

 

Primer dimers 

       1               2               3              4        

Lane1-100bp ladder 
Lane 3-Control-247bp 
Lane4- Sample-1-247bp 
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Fig-3c   Agarose gel with col9a3 amplicon of size 277bp 
          
 

            
Fig-4  Agarose gel with  connexin 43 amplicon of size 600bp 
  

     1             2               3                 4          

Primer dimers 

    Lane 1-100bp ladder 
Lane 2- Control- 277bp 
Lane 3- Sample-1 -277bp 
Lane 4- Sample-2- 277bp 

 

   1                  2                   3 

Lane3- Control-600bp 
Lane 4- Sample1- 600bp 
Lane1-100bp ladder 
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Fig-5 Agarose gel with Aggrecan amplicon of size 1060bp 
 

 
Fig- 6 Agarose gel with TNF-α amplicon of size 700bp 
  

       1                   2                   3 

Lane1-100bp ladder 
Lane2-   Aggrecan-Sample1-
1060bp  
Lane3-Aggrecan-Sample2-
1174bp 
 

         1               2               3                4                   5 

Lane 1-100bp ladder 
Lane 2-TNF-Part 1-686bp 
Lane 3-TNF-Part 2-725bp 
Lane 4-TNF-Part 3-702bp 
Lane 5-TNF-Part 4-670bp 
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Gene Bindi
ng 
Site 

Locu
s 

No 
of 
Exo
ns 

Bas
e 
pai
rs 

No 
of 
AA  

Exon 
selec
ted 

posit
ion 

variat
ion 

AA 
variat
ion 

regio
n 
ampli
fied 

size 
of the 
ampli
con 

F.primer R.primer Tm 

1 Col9a
1 

col9a
2 
triple 
helica
l site 

6q12-
q14 

39 870
44 

92
1 

29 5595
4 

CAG-
CGG 

Gln -
Arg-
621 

50761
-
51320
   

560bp 5'acccttaggg 
tagcacagg 

5'ggggtgatgg 
ttgcacaatt  

60/
60 

2 Col9a
2 

col3 
triple 
helica
l 
regio
n 

1p33-
p32 

32 167
77 

68
9 

19 9791 CAG-
CGG 

Gln-
Arg-
326 

9421-
10200   

600bp 5'gcaggacctt 
gagtcctgga 

5' ctcctgacct 
caagtgatcc a 

64/
64 

3 Col9a
3 

col3 
triple 
helica
l 
regio
n 

20q-
13.3 

32 240
98 

68
4 

5 7920 CGG-
TGG 

Gln -
Arg-
103 

7775-
8018 

244bp 5’caccaa 
gggaagggtc cgtgc  

5’ctaccagctccttggc
cttgtgg’ 

70/
74 

4 Aggre
can 

CS1 
bindi
ng 
regio
n 

15q.2
6.1 

19 719
12 

23
17 

12   57 bp 
tande
m 
repea
t 

19aa 
repea
t 

51974
-
53543 

700-
2300 

5'tagagggctctgcct
ctggagttg 

5'aggtcccctaccgca
gaggtagaa 

84/
84 

5 TNF-
α 

compl
ete 
gene 

6p21.
3 

4 276
3 

21
2 

 all exonic and intronic regions screened for variants 
  
 

Table -1 Matrix proteins, binding sites, Gene location, primer sequences, PCR conditions and  amplified 
PCR product sizes. 
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Fig-7 Graph showing the frequency distribution of genotypic variants 
in Collagen9A1 - healthy and diseased population 
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Table -2 Allele and genotype frequencies of SNPs in Collagen9A1 

Collagen9A1-Exon-29-sequence-50911-50964bp- amino acids from 607-624-col9a1-a2 triple helical site 

Sno Gene 
sequence 
variation amino acid 

Allelic 
number 

Allelic 
frequency 

Genotypic 
Frequency 

Genotypic 
Frequency x2 p value 

1 C608A CAA-AAA 608-gln-  lys p-39 P-0.98 CC-19 CC-0.95 0.01 0.9087 
q-1 q-0.03 CA-1 CA-0.05 

AA-0 AA-0.0001 
2 A609G CAG-CGG 609-gln-arg p-37 P-0.93 AA-17 AA-0.86 0.13 0.7169 

q-3 Q-0.08 AG-3 AG-0.139 
GG-0 GG-0.001 

3 C611A CCT-ACT 611-pro-thr P-37 P-0.93 CC-17 CC-0.86 0.13 0.7169 
Q-3 Q-0.08 CA-3 CA-0.139 

AA-0 AA-0.001 
4 G614A GAG-AAG 614-glu-lys P-38 P-0.95 GG-18 GG-0.903 0.06 0.8139 

Q-2 Q-0.05 GA-2 GA-0.095 
AA-0 AA-0.003 

5 C620A CCC-ACC 620-pro –thr  P-33 P-0.83 CC-15 CC-0.681 4.62 0.0316 

    
Q-7 Q-0.18 CA-3 CA-0.289 

  
      

AA-2 AA-0.031 
  6 A621G CAG-CGG- 621-gln arg P-17 P-0.45 AA-2 AA-0.205 4.1 0.043 

    
Q-23 Q-0.55 AG-15 AG-0.496 

  
      

GG-4 GG-0.299 
  7 C621A CAG-AAG 621-gln-lys P-38 P-0.95 CC-18 CC-0.903 0.06 0.8139 

Q-2 Q-0.05 CA-2 CA-0.095 
AA-0 AA-0.003 

8 A-C CAG-CCG  Splice site  P-35 P-0.83 AA-16 AA-0.694 4.95 0.026 

    
Q-07 Q-0.17 AC-3 AC-0.278 

  
      

CC-2 CC-0.028 
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Sequencing Data of Collagen9A1-Exon29 

 

 
Fig8 -Healthy sample showing no variants 

 
Fig9 -Herniated sample showing CAG/CGG 621-gln to arg heterozygous variant 

 
Fig10-Herniated sample showing CAG/CGG621-gln to arg homozygouss variant and CCC/ACC620-pro –

thr heterozygous variant 
 

CAG/CGG CCT/ACT CCC/ACC CAGG/CCGG 

CAG/CGG 

CCC/ACC CAG/CGG 
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Fig 11-Herniated samples showing splice site variation-intron –exon  

29A/C heterozygous variant also showing a premature termination codon 
 

 
Fig 12-Herniated sample showing CCT/ACT 611-pro-thr heterozygous variant 

 

TAA stop codon 
CAGG/CCG

CCT/ACT 
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Fig-13 Graph showing the frequency distribution of genotypic variants Col9A2  

in healthy and diseased population 
 

Table -3- Allele and genotype frequencies of SNPs in Collagen9A2 

Collagen9A2-Exon-19-sequence-9769..9822bp- amino acids from 318-336col9a2-a3 triple helical site 

SNo Gene 
sequence 
variation amino acid 

Allelic 
number 

Allelic 
frequency 

Genotypic 
Frequency 

Genotypic 
Frequency x2 p value 

1 G319A GGC-AGC GLY-SER P-35 P-0.97 GG-17 GG-0.945 0.01 0.9035 

Q-1 Q-0.03 GA-1 GA-0.054 

AA-0 AA-0.001 

2 C335G CTA-GTA LEU-VAL P-36 P-0.94 CC-16 CC-0.892 0.06 0.8029 

Q-2 Q-0.06 CG-2 CG-0.105 

GG-0 GG-0.003 

3 C335T CTA-TTT LEU-PHE P-35 P-0.97 CC-17 CC-0.945 0.01 0.9035 
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Q-1 Q-0.03 CT-1 CT-0.054 

TT-0 TT-0.001 

4 A326G CAG-CGG GLN-ARG P-22 P-0.61 AA-4 AA-0.374 7.29 0.0069 

    
Q-14 Q-0.39 AG-14 AG-0.475 

  

      
GG-0 GG-0.151 

  
5 C326T CAG-TGG GLN-TRP P-33 P-0.92 CC-15 CC-0.840 0.15 0.6997 

Q-3 Q-0.08 CT-3 CT-0.153 

TT-0 TT-0.007 

6 
C DEL 
9776 TGCA-TGA DELETION P-28 P-0.78 CC-12 CC-0.61 2.3 0.1297 

Q-8 Q-0.22 Cd-4 Cd-0.35 

dd-2 dd-0.05 

 
Sequencing Data of Collagen9A2-Exon19 

 
Fig14-Healthy sample showing no variants 

CAG/CGG 

www.ijmer.in 24



INTERNATIONAL JOURNAL OF MULTIDISCIPLINARY EDUCATIONAL RESEARCH 

ISSN : 2277-7881; IMPACT FACTOR - 2.972; IC VALUE:5.16 
VOLUME 4, ISSUE 4(2), APRIL 2015 

 

   

 
 

 
Fig 15  Herniated  sample showing CAG/CGG 326-gln to arg heterozygous variant 
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Fig-16 Graph showing the frequency distribution of genotypic variants in Collagen9A3 –  

CAG/CGG 
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healthy and diseased population 
Table -4- Allele and genotype frequencies of SNPs in Collagen9A3 

Collagen9A3-Exon-5-sequence-7868-7921bp- amino acids from 81-103col9a3 triple helical site 

SNo Gene 
sequence 
variation amino acid 

Allelic 
number 

Allelic 
frequency 

Genotypic 
Frequency 

Genotypic 
Frequency x2 p value 

1 G86T GGT-GTT GLY-VAL P-37 P-0.97 GG-18 GG-0.95 0.01 0.9062 
Q-1 Q-0.03 GT-1 GA-0.051 

TT-0 AA-0.001 
2 G103A CGG-CAG ARG-GLN P-35 P-0.92 GG-16 GG-0.85 0.14 0.7087 

Q-3 Q-0.08 GA-3 GA-0.15 
AA-0 AA-0.001 

3 C335T 
CGG-
TGG ARG-TRP P-36 P-0.95 CC-17 CC-0.90 0.06 0.8087 

Q-2 Q-0.05 CT-2 CT-0.099 

TT-0 TT-0.001 
 

Sequencing Data  of Collagen9A3-Exon5 

 
Fig17-Healthy sample showing no variants 

CGG/CAG 
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Fig 18-Herniated sample showing CGG/CAG arg to gln heterozygous variant 
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Fig-19 Graph showing the frequency distribution of genotypic variants in healthy population 
 

CGG/CAG 
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Table -5- Allele and genotype frequencies of SNPs in TNF-alpha 
TNF-alpha-2763 bp-233 amino acids- Healthy 

samples 
     

Sno Gene 
sequence 
variation 

amino 
acid 

Allelic 
number 

Allelic 
frequency 

Genotypic 
Frequency 

Genotypic 
Frequency x2 

p 
value 

1 G8A CGG-CAG 
8arg-
gln P-4 P-0.9 GG-4 GG-0.81 0.06 0.8038 

    
Q-1 Q-0.1 GA-1 GA-0.18 

  

      
AA-0 AA-0.01 

  
2 T10A GTG-GAC 

10 val-
ala P-3 P-0.8 TT-3 TT-0.64 0.31 0.5762 

    
Q-2 Q-0.2 TA-2 TA-0.32 

  

      
AA-0 AA-0.04 

  
3 T191A TAT-AAT 

191-
trp-asn P-3 P-0.8 TT-3 TT-0.64 0.31 0.5762 

    
Q-2 Q-0.2 TA-2 TA-0.32 

  
      

AA-0 AA-0.04 
   

 
 
 
 
 
 
 
 
 

TNF-alpha
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Fig-20 Graph showing the frequency distribution of genotypic variants TNF-α gene in healthy and 
diseased population 

Table 6- Allele and genotype frequencies of SNPs in TNF-alpha 
 

TNF-alpha-2763 bp-233 amino acids- Herniated 
samples 

Sno Gene 
sequence 
variation 

amino 
acid 

Allelic 
number 

Allelic 
frequency 

Genotypic 
Frequency 

Genotypic 
Frequency x2 p value 

1 A2G AGC-GGA 2 ser-gly P-33 P-0.83 AA-15 AA-0.69 4.62 0.0316 

    
Q-7 Q-0.18 AG-3 AG-0.29 

  
      

GG-2 GG-0.03 
  2 A3G ACT-GCT 3thr-gly P-36 P-0.9 AA-16 AA-0.81 0.25 0.6193 

Q-4 Q-0.1 AG-4 AG-0.18 
GG-0 GG--0.01 

3 T6A ATG-AAG 6 met-lys P-34 P-0.85 TT-15 TT-0.73 0.93 0.3348 
Q-6 Q-0.15 TA-4 TA-0.26 

AA-1 AA-0.023 
4 T7A ATC-AAC 7 ileu-asn P-36 P-0.9 TT-16 TT-0.81 0.25 0.6193 

Q-4 Q-0.1 TA-4 TA-0.18 
AA-0 AA-0.01 

5 G16C GCG-CGG 
16 ala-

arg P-34 P-0.85 GG-16 GG-0.72 7.39 0.0066 

    
Q-6 Q-0.15 GC-2 GC-0.26 

  
      

CC-2 CC-0.23 
  6 C25A CAG-AAG 25gln-lys P-39 P-0.98 CC-19 CC-0.950 0.01 0.9087 

Q-1 Q-0.03 CA-1 CA-0.050 
AA-0 AA-0.001 

7 C44A GCC-GAC 
44 ala -

asp P-38 P-0.95 CC-18 CC-0.903 0.06 0.8139 
Q-2 Q-0.05 CA-2 CA-0.095 

AA-0 AA-0.003 

8 G59A AGG-AAG 59 arg-lys P-38 P-0.95 GG-18 GG-0.903 0.06 0.8139 
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Q-2 Q-0.05 GA-2 GA-0.095 
AA-0 AA-0.003 

9 T223A TCT-ACT 
223 ser-

thr P-39 P-0.98 TT-19 TT-0.950 0.01 0.9087 
Q-1 Q-0.03 TA-1 TA-0.050 

AA-0 AA-0.001 

10 T228A TTT-ATT 
228phr-

ileu P-39 P-0.98 TT-19 TT-0.950 0.01 0.9087 
Q-1 Q-0.03 TA-1 TA-0.050 

AA-0 AA-0.001 
11 G229T GGG-GTG 229gly-val P-39 P-0.98 GG-19 GG-0.950 0.01 0.9087 

Q-1 Q-0.03 GT-1 GT-0.050 
TT-0 TT-0.001 

 
Sequencing Data of TNF-alpha 

Part1 
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Part2 

 
Part3 
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Part-4 

 
Fig 21-Healthy sample of TNF-alpha gene showing no variants 

 
 

 
Fig 22- Healthy sample of TNF-alpha gene showing variation in exon -1 CGG-CAG with amino acid 

variation at position 8 arginine to glutamine 

CGG-CAG 
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Fig 23- Healthy sample of TNF-alpha gene showing variation in exon -1 GTG-GAC with amino acid 

variation at position 10 valine to-alanine 
 

 
Fig 24- Healthy sample of TNF-alpha gene showing variation in exon 4-TAT-AAT with amino acid 

variation at position 191-tryptophan to-asparagine 
 
 
 

GTG-GAC 

TAT-AAT 
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Fig 25- A Herniated sample of TNF-alpha gene showing variants 
 

 
Fig 26- Herniated sample of TNF-alpha gene showing variation in exon -1 AGC-GGC-SER-GLY-2 

 
Fig 27- Herniated sample of TNF-alpha gene showing variation in exon -1 AGC-AGA-SER-  ARG-2 

AGC-GGC 

AGC-AGA 
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Fig 28- Herniated sample of TNF-alpha gene showing variation in exon -1 GCG-CGC 16 ALA –ARG 

 
 
 

GCG-TCG/CGC 
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The Present study is based on secondary data at both states level.The data 
pertains to 1900-2013 (Month of December 2013.)  
  
Rain fall  
 

 
                                                      

Fig-1 
Source: 1. Directorate of Economics & Statistics,Govt of Andhra 

Pradesh. 
             2. www. Indian envron.stat com.:  Environment Statistics, Central 
Statistical Organization. 
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                 The Region wise analysis of rainfall received minimum and 
maximum quantities during 1900 to 2014  was recorded and analysed.   
Accordingly  in  Rayalaseema  the minimum average rain fall was 19.2cm  and 
maximum   95.4 mm , in  Telangana minimum  average rainfall was 41.8 mm 
and  maximum  118.6 cm where  as in  coastal areas the average  minimum  
rainfall was 31.5 cm and maximum  125.1 cm . In Rayalaseema  out of 114 
years  the  very scanty  rainfall  i.e. below 250mm was  recorded  for 3 years  
while 250  - 500 mm was  recorded  for 74 years and above 500 mm for 37  
years .  In coastal  Andhra 250-500 mm rainfall  was recorded   for 49  years  
while 500 – 750 mm rainfall for 51 years  and above 750 mm was recorded  for  
14 years . In Telangana , 250-500 mm  rainfall  was  recorded  for only 4 years   
while 500-750 mm was  recorded  for 76 years  and more rain  more rain 750 
mm was recorded  for 34 years.  There for  the  minimum  rainfall   condition s 
in  most of the areas of   Andhra  Pradesh   considered as  drought  conditions  
for the most of the years  during  the last  century . To mitigate this natural 
phenomenon   so many programmes were introduced but they were all 
temporary in nature. 
Natural Disasters: 
               Andhra Pradesh  is Exposed to cyclones , storms surges , floods , and 
droughts , Every two to three years , state experiences a moderate  to  severe 
intensity cyclones or land fall . According to an estimate by the Department of 
Disaster Management Government of Andhra Pradesh about 44 Percent of the 
state is vulnerable to tropical storms and related hazards.  Similarly, drought 
is recognized as one of the most crippling hazards that Impact of the both 
States. In Andhra Pradesh  affects out of the 13 districts  all districts are prone 
to disasters  ninedistricts are prone to cyclones , Ten Districts   prone to  floods 
,  6 districts  are proneto  droughts  and 4 districts are prone to sesmic activity 
( Except Prakasam  and Vizianagaram districts major sesmic activity prone 
areas , Other  districts are maild and minor earth quekes ) occure .  9 districts 
are  face  three type disasters ( srikakulam , Vizianagaram , East-Godavari , 
West-Godavari , Krishna , Guntur , Prakasam , Nellore , and Kadapa ) while  
3districts are face two types  of disasters ( Visakha patnam , Kurnool , and 
Chittoor )  and Anantapuram districts  face only one type of disasters . 
              In  Telangana  State  out of 10 districts all  districts  are prone to  
disasters  one district are prone to heavy  rainfall  3 Districts are prone to flood 
s & districts are Prone to droughts , & districts are prone to sesmic activity ( 
Except  Khammam district major sesmic activity  prone Area  other are Maild 
and minor  earth queks  are accure  .  2 district are face three types of  
disasters ( Khammam and Nalgonda ) while  four districts face two types of 
disasters ( Rangareddy  , Mahaboob nagar , Karimnagar , and Adilabad ) and 4 
districts are face only one type of disaster ( Hyderabad , Nizamabad , Medak , 
and Warangal ). This in brief barring every part of the both states are  prone 
to one  or other type of disasters .   
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Fig-2                                              Fig-3 
 

 
 

Fig-4 
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Fig-5 

 
Frequency of Disasters: 
             Almost  every year  either one or more  disasters occurred in different 
parts of Andhra Pradesh  The Data shows during  1891 – 2013  out of 122  
years  cyclonic storms  occurred 107 times in  the east coast of  Andhra 
Pradesh ( Bay of Bengal ) The Number of Cyclones that crossed different  
Coastal districts of the  state Provides information  on hazard  risk to the area  
concerned .It has been  observed  that the highest  frequency occurred in  
Nellore ( 33 ) followed by Krishna ( 24 ) East Godavari (16) Srikakulam ( !4  
Vishakhapatnam (10) Prakasam (6) and Guntur (4) districts  respectively. 
  During 1900 and 2013, about 31 major droughts occurred in the state. During 
1950-2013 the 63 years accounted for 25 droughts (severe and partially) in 
various districts of the both states. In Andhra Pradesh  and Telagana  , Among 
the  districts  with highest frequency occurrence of drought  situation  was 
Anantapur (24) followed by Cuddaph (23) Chittoor (22)  Kurnool (21) Nellore , 
Srikakulam (18 ) Visakhapatnam (17) East Godavari , Krishna , Guntur , 
Prakasam (14) and Vizianagaram and West Godavari (11) respectively . In 
Telangana  , Mahabubnagar , Adilabad (20 ) Followed by Nizamabad , 
Karimnagar (16) Medak (15) Nalgonda , Warangal and Rangareddy (13) and 
Khammam(10) respectively . The both states an on average passes through 
drought situation once in a two years while Rayalseema experiences drought 
every third year, Telangana faces drought every fourth year and Coastal 
Andhra every fifth year. 
                     In Andhra Pradesh and Telangana  states during 113 Years (1900 
– 2013) ___108,Major mild and minor earth quakes occurred in the state with 
no.  impact  but served as a warning  , among the districts  highest  frequency 
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of Earthquakes was in Prakasam (23 )  followed by  Guntur (7) Kadapa (5) 
East-Godavari (4) and Vizianagaram , Visakhapatnam  and Nellore (3), 
Srikakulam , Chittoor (2) and West Godavari , Krishna and Anantapur (1) . In 
Telangana  , Khammam , Hyderabad (12) followed by Karimnagar (8) 
Rangareddy and Nalgonda (3) Adilabad (2) and Nizamabad  and Warangal 
(1)respectively , districts are spreadfrom Earth quekes. 
Human and Material Losses:  
                   Andhra Pradesh and Telangana States recorded 243 Natural 
disasters during 1900-2013  accounting  for death of 36479 persons  
cumulative , affecting of 186847366 persons an  rendered 5672 persons 
homeless  63075716 livestock dead 6548620 houses damaged  destroyed  
45578007.83 hectares of cropped area  reduced  to nil  productivity  level and 
the total  estimated losses was  Rs 167312.96 cores during  the country Table-1 
                 During  the last  11 decades of 20th century  to 1900 to 2013 , 12 
disasters occurred in 1900 -10  period  whole  7 disasters in 2011 -13  lowest  
disasters  registered  in 1921 -30  medium numbers   41 disasters  in 1981 – 90 
( But highest disasters 71  in 2001-2010   Fig .    While losses due to  natural 
disasters human  losses , lowest 36 persons in 1911 -20  and highest  24955 
persons in 1971- 80  , population  affected  lowest 20000 people  and highest 
675140 00 peoples  in 1991 – 2000 livestock ( including  affected livestock  
lowest 30, 000  in 1941 -50  highest 38660545 in  2001 – 2010  damage of  
cropped area   lowest  130000 hectares in 1941  - 50 and  highest 9870350.83  
hectares  in 2001 – 2010  In 1991 – 2000  , 2690694  houses of  damaged  
economically  property losses of  Estimated  lowest R.S 20 crore in  1961-70  
and highest  in  137395.25  crore , in 2001- 2010 during the last century Table 
-2 .  
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Table -1.Losses due to Natural Disasters in Andhra Pradesh and Telangana  

S.No Perticulares 

Cyclones& 
Floods  Average  

Per 
event  

Earthquak
es 

- 
Averag
e  Per 
even- 

- 
Droughts 
- 

Average  
Per 
even 

Total 
 

Average  
Per 
event 

1 No. of events 115 - 108 
 

- 
 31 - 243 - 

2 No.of Persons   
Dead(persons) 

36510 317 - 
 

- 
 27* 1 36537 150 

3 AffectedPopulati
on (persons) 

75976366 660664 - 
 

- 
 

1108710
00 

3695700
0 186847366 768919.

2 

4 Homeless(perso
ns) 

5672400 4932 - 
 

- 
 - - 5612400 2334.15 

5 Loss of 
Livestock 

1722676 14980 - 
 

- 
 

6135304
0 2045101 63075716 259570.

85 

6 
Damage of 
Cropped area ( 
in hectares) 

20780936.
83 

180703.
79 

- 
 

- 
 

2479707
1 826569 

45578007.
83 

187563.
81 

7 
Damage 
ofHouses (no of 
Houses) 

8548620 
74336 - 

 
- 
 - - 8548620 35179.5

06 

8 Estimated loss 
(Crores) 

 
15411361 1340.12 - 

 
- 
 13199.35 440 167,312.96 63475.5

56 
Note: * Drought deaths were reported in the year .1965-66. 

Drought Losses Not included in this table in the year .2009 
Source: 1.  www. Indian envron.stat com.:  Environment Statistics, Central Statistical Organization  
2. APSDMP (2010)  Andhra Pradesh State Disaster Management Plan Volume –I Revenue (Disaster Management) 
Department Government of Andhra Pradesh.   

www.ijmer.in 43



INTERNATIONAL JOURNAL OF MULTIDISCIPLINARY EDUCATIONAL RESEARCH 

ISSN : 2277-7881; IMPACT FACTOR - 2.972; IC VALUE:5.16 
VOLUME 4, ISSUE 4(2), APRIL 2015 

 

   

 
 

                     Table-2. Decade Wise losses Due to Natural Disasters in Andhra Pradesh 

S.No Decads No. of 
Events 

No. of 
Persons 
Dead 

Affected 
Population Homeless Loss of 

Livestock 

Damage of 
Cropped 
area  
(in hectares) 

Damage 
of 
Houses 

Estimated 
loss 
(Crores) 

1 1900-10 12 - - - - - - - 
2 1911-20 11 36 - - - - - - 
3 1921-30 6 942 - - 50000 - 32740 - 
4 1931-40 10 233 - - - - - - 
5 1941-50 8 1750 - - 30000 130000 - - 
6 1951-60 13 - 20000 20000 - - - - 
7 1961-70 18 827 7318400 - 53000 1800000 400000 20 
8 1971-80 24 24955 55076172 5432400 335709 2302000 1185000 568.55 
9 1981-90 41 4118 29836000 200000 11264604 14742506 2480058 8004.27 

10 1991-
2000 24 2510 67514000 - 12680000 15475958 2690694 17737.55 

11 2001-
2010 69 1061 24843794 20,000 38660545 9870350.83 1527852 137395.25 

12 2011-
2013 7 45 2239000 --- 1858 1257193 1313 3587.34 

 Total 243 36537 186947386 5672400 63075716 45578007.83 8317657 167913 
 Source 1.:www. Indian envron.stat com.:  Environment Statistics, Central Statistical Organization 
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2. APSDMP (2010) Andhra Pradesh State Disaster Management Plan Volume 
–I Revenue (Disaster Management) Department Government of Andhra 
Pradesh.   
Cyclones; 
Andhra Pradesh and Telangana states are most susceptible to cyclones and 
heavy Rainfall in the east coast and records reveal that the Andhra coast is the 
most vulnerable; about 32 percent of the Cyclones that come from the Bay of 
Bengal hit the state every year. The Bay of Bengal accounts for seven percent 
of the annual tropical cyclone activity worldwide; the recorded frequency of 
cyclones per year along the Bay of Bengal is four and inevitably one of the four 
transforms into a severe cyclone causing human and property losses. Almost 
half of the storms in the Bay of Bengal become severe cyclones often 
accompanied by storm surges. The Entire coastline of about 1030 km and 
While the entire coast of Andhra Pradesh is vulnerable to Cyclones, nine 
districts are 2482 villages are along the coast line Of these, 500 are within 5 
kms swathe extending inside from the coast, 601 are within 5-10km and 1381 
villages are between 10-20 km most vulnerable and have recorded some levels 
of landfall in the last century. Coastal Andhra Pradesh covers an area of 
92,906 skims with a having the total population of 3, 15, 70,722. 
Approximately 2.9 million are vulnerable to cyclones. According to an estimate 
by the Department of Disaster Management, Government of Andhra Pradesh, 
about 44 percent of the State is vulnerable to tropical storms and related 
hazards of Andhra Pradesh is likely to be visited annually by one or two 
cyclonic storms, during the months May, October and November. These 
storms are sometimes accompanied by tidal waves as high as five meters or 
more. Along Andhra Pradesh coast, the section between Nizampatnam and 
Machilipatnam is most prone to storm surges. 
The most vulnerable to high surges is the area along the coast between Ongole 
and Machilipatnam. During 1891 and 2013, 107 cyclones crossed coast of 
Andhra Pradesh. During 1900-2013 115 cyclones , heavy rains and flood 
situations  were recorded along  coast of Andhra Pradesh  decadal  wise 
analysis   during 1900-10  shows 8 cyclones  and between  2001- august 2013, ( 
within 3 years)  4 cyclones  crossing  the coast .During 1981-90, 17 Cyclonic 
storms occurred while  least 4 cyclonic storms occurred  in 1951-60.   

The most vulnerable to high surges is the area along the coast between 
Ongole and Machilipatnam. During 1891 and 2013, 107 cyclones crossed coast 
of Andhra Pradesh. During 1900-2013 115 cyclones , heavy rains and flood 
situations  were recorded along  coast of Andhra Pradesh  decadal  wise 
analysis   during 1900-10  shows 8 cyclones  and between  2001- august 2013, ( 
within 3 years)  4 cyclones  crossing  the coast .During 1981-90, 17 Cyclonic 
storms occurred while  least 4 cyclonic storms occurred  in 1951-60.   
              During   1900-2013, 115 cyclonic disaster events took place and the 
losses are 28332 human losses, 3, 29, 45,959 peoples are affected, 5, 97,598 
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persons becoming   homeless, 38630902 Livestock losses. 21, 41,951 houses are 
damaged or destroyed, 12726567.83 hectares of cropped area was affected and 
on the whole economic losses estimated 1, 42,704.83 crore.  (Table-3). 
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Table-3 . Decade wise Average Cyclones & Floods in Andhra Pradesh -1900-2013 

S.No Decade No. of 
Times 

Number 
of 
persons 
Dead 

Affected 
Population Homeless Live stock 

Loss 

Cropped 
area (in 
hectares) 

Damage 
Houses 
(No) 

Estimated 
Loss          
(crore) 

          
1 1900-10 8 - - - - - - - 
2 1911-20 6 36 - - - - - - 
3 1921-30 5 471 - - 25000 - 16370 - 
4 1931-40 8 233 - - - - - - 
5 1941-50 7 875 - - 15000 65000 - - 
6 1951-60 4 - 20000 20000 - - -  
7 1961-70 7 200 79600 - 13250 600000 100000 10 
8 1971-80 10 2496 2263217 543240 33570.9 230200 118500 81.22 
9 1981-91 17 242 1651765 12500 34798 194825 155004 438.02 

10 
1991-
2000 12 209 1858583 - 16453 508999 224225 1193 

11 
2001-
2010 26 1061 24843794 20,000 38660545 9870350.83 1527852 137395.25 

12 
2011-
2013 5 45 2239000 1858 32286 12,57,193  3587.34 

  113 115 28332 32945959 597598 38630902.9 12726567.83 21419.51 142704.83 
Source: 1.www. Indian envron.stat com.:  Environment Statistics, Central Statistical Organization 
2. APSDMP (2010) Andhra Pradesh State Disaster Management Plan Volume –I Revenue ( Disaster Management) 
Department Government of Andhra Pradesh.   
Table.4- District –Wise distribution of Cyclones Crossing A.P Coast ( 1891-2013) 
S.No 
 

 Name of the 
District  

No. of  Cyclones crossing the coast 
 Severe  Medium Total  Years 
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Cyclone  Normal  
Cyclones  

1.  Nellore 12 21 33 1892,1915,1921,1927,1933,1940,1943,1944,1946,196
2,1972,1976,1977,1979,1982,,1984,1984,1985,1987,1
989,2001,2010,2011 

2. Krishna 9 15 24 1892,1898,1907,1908,1922,,1930,1936,1945,1948,194
9,1976,1977,1987,1990,2003, 

3. East 
Godavari 

5 11 16 1893,1895,1903,1904,19151916,1933, 1955, 
1969,1982,and 1996. 

4.  Srikakulam  4 10 14 1897,1905,1911,1914,1932,1956,1966,1968,1989, 
2005 

5. Visakhapatn
am 

3 7 10 1904,1906,1915,1955,1965,1983,1985,2014, 

6. Prakasam 2 11 6 1925,1938,1939,1979. 
7. Guntur 2 2 4 1969, 2006, 2010. 
8. WestGodava

ri 
0 0 0 N.A 

9. Vizianagara
m 

0 0 0 N.A 

 Source: Revenue (Disaster Management II department ( GoAP) .AndhraJyothi, DailyNews paper ,13-10-2014 
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Fig-6 

Source: National Disaster Risk Reduction Portal of Andhra Pradesh                              
Impact of Cyclones 
               In the past two decades, major cyclones caused immense loss of 
human lives and livestock and massive damage to property, both of people and 
the Government viz., November 1977, May 1979,Oct1980 Oct-1982  Oct-
1983  November 1984.  Oct1985 December1985 October 1987, November 
1987 1989, May 1990, October and nov1991 December1993 November-1994 
June1996  Nov-1996, Oct2 the November November 1999, Oct2003 October -
2006 Ogni Cyclone,  May 2008Khaimuk  cyclone, 2008 Nisha, Laila (2010) Jal 
(2010 ) Nilam (2012)  Phailin (2013) and Helen and Leher Cyclones  1977 
cyclone was the deadliest with 9941 people died, 900 people missing and 34 
lakhs rendered homeless. Cattle and livestock losses stood at Rs. 2.5 lakhs, 
crops were lost in 33, 36, 000 acres and 1,014,800 houses were damaged. 
Losses to buildings and public property were estimated at Rs. 172 crores.             
The major impact of cyclones can be broadly categorized as below: 
1. Loss of lives, injuries and other health consequences such as epidemics, and 
post traumatic stress disorders. 
2. Loss of habitat. 
3. Loss of cattle and damage to crops and agricultural fields. 
4. Damage to public utilities. 
5. Disturbance and damage to the ecosystem.             
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          Most lives are lost during a cyclone on account of floods and the 
devastating storm surge that often accompany cyclones. In case of severe 
cyclonic storms with storm surges, more than 90% of the fatalities occur due to 
drowning, either during the incoming water phase or during the out surges. In 
severe cyclonic storms without storm surges, the deaths are more or less 
evenly divided between drowning and the collapse of buildings. The most 
common health problems include water borne diseases such as diarrhoea, 
dysentery, typhoid, viral hepatitis, respiratory diseases such as pneumonia and 
whooping cough, measles, gastroenteritis, cholera, conjunctivitis, and fever. 
Floods: 

  Whole all coastal districts are susceptible to floods, in Telangana, 
Adilabad, Khammam Mahabubnagar and Nalgonda and Cuddapah in 
Rayalaseema are also prone to floods. The most flood affected area in Andhra 
Pradesh lies in the Krishna Godavari, Vamsadhara, Nagavali, pennar river 
basins. 

 
Fig-7 

Source: BMTPC Mo HUDA Vulnerability Atlas of India 
          Both states has 1.39 million hectares area prone to floods which 

are 5.05 Percent of the total geographical Area, 4.09 percent of the total area 
damaged due to floods in country. During the period 1953 -2011  due to flood 
disaster event losses are 16655  human losses , 117.471  million population are 
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affected , 149,4166 lost of cattle heads  6606778 houses are damaged  15,032 
million hectares of  damage of crops and estimated economic loss  55778 .02 
crore. During the period  1953-2011, average annual area affected due to floods 
was 0.527 million hectares   The average flood affected area in the both states   
are 5.07 percent of the total flood affected area of the Country.    Between 
1953-2011   average damages due to floods 354 human lives lost, 33958 lots of 
cattle head,     0.527  million  hectares of area  was affected ,3.175 millions of 
population are affected o.138  millions of houses are damaged , 0.334 million 
hectares  of cropped area ,   estimated economic loss Rs  1162.042.887 crore.. 
Maximum area affected was 9.040 million hectares during the year 2005.  
Drought: 
                     Andhra Pradesh and Telangana are the states in India which have 
historically been most severely affected by drought. The failure of monsoons 
has had a disastrous affect on the states’ sizable agriculture sector and a large 
share of the population dependent on agriculture for livelihood. The state 
experiences drought on an average every second or third year.   In the past 109 
years (1900-2009) there were 30 drought years of which 5 were severe and 
phenomenal. Out of 23 districts nearly 12 districts are prone to drought (In 
Andhra Pradesh  namely  Anantapur , Chittoor , Cuddapah Kurnool , 
Prakasam ,Vizianagaram and Telangana Rangareddy , Mahaboobnagar , 
Nalgonda, Khammam, , and Medak ) Together, these districts are home to 
about 30 million people and account for about 70% of state-wide crop 
production loss due to drought. Frequently in grip of drought are 8 districts 
and at present 12 districts are facing drought conditions.CWC study-2002 
revealed that approximately 30 percent of people are affected by droughts. 20 
times drought in 40 years, 10 times drought in 20 years. 5 times drought in 10 
years, 3 times drought in last 5 years. Andhra Pradesh and Telangana 
prevailed in the  Major Drought Years of 1981, 1982,  1983, 1984, 1985, 1986, 
1987, 1988, 1989, 1990, 1991, 1992, 1993,1994,1995,1997, April 2000, 2001, 
2002,2004,and 2009  (1997, 2001, 2002 & 2004) 2002-03 has been the worst 
year of drought State GDP severely affected due to recurring drought  Shows 
the data regarding losses of drought.  Table –1. 
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Fig – 8 .Drought Affected District of Andhra Pradesh and Telangana 

 
Source: National Disaster Risk Reduction Portal of Andhra Pradesh 
                       Drought sets off a vicious cycle of socio-economic impacts 
beginning with crop yield failure, unemployment, erosion of assets, decrease in 
income, worsening of living conditions, poor nutrition and, subsequently, 
decreased risk absorptive capacity; thus, increasing vulnerability of the poor to 
another drought and other shocks. The mitigation of the impacts of drought 
has been a key area of focus of the Government of India (GOI) since 1950s, as 
evident through programs such as the Drought Prone Areas Programme, 
Desert Development Programme, National Watershed Management 
Programmer for Rain fed Areas, National Calamity Contingency Fund, and the 
National Agricultural Crop Insurance Scheme. However, the human and social 
costs of droughts remain devastating. The Government of Andhra Pradesh (Go 
AP) attaches high priority to uplifting these areas, as demonstrated by the 
creation of a dedicated Department for Rain-Shadow Areas Development. 
While the government continues to explore possibilities to increase areas 
under the surface water command and/or further develop groundwater 
resources, there are serious technical and economic constraints to increasing 
the volume of irrigation water for much of the area within these districts. 
Thus, there is a wide recognition in AP of the need to complement those 
efforts with an adaptation process of gradual shift to agricultural and other 
economic practices that are more sustainable under this resource constraint. 
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AP Government drought related initiatives: 
                  A large number of drought-related initiatives have been on-going in 
AP with support by Government of India (GOI), Government of Andhra 
Pradesh  (GoAP), and several donors. Examples of major programs include 
irrigation schemes by the Irrigation Department, the Calamity Relief Funds, 
and the Food for Work Programme by the Revenue Department and the 
Department of Agriculture. Other important initiatives include the crop seed 
program of the Department of Agriculture and ground water monitoring 
undertaken by the Groundwater Department. In 2004, GoAP created a new 
Department for Rain-Shadow Areas Development to support the economic and 
social development in the most drought affected communities. There has been 
considerable experience in drought management at the community level 
through watersheds programs, sponsored by GoI or/and GoAP, such as the 
Drought Prone Area Programme (DPAP), Hariyali Watershed Development 
Programme, Indira Prabha and “Neeru meeru”, as well as the Joint Forest 
Management/Community Forestry Programme. In April 2002, the Water, 
Land and Tree Act promoting water conservation and tree cover was enacted 
by the AP Legislative Assembly. 
 
Earthquakes:                    
                     Earthquake is one of the most dangerous and destructive natural 
hazards.  Andhra Pradesh and Telangana are located in central part of 
Peninsular Indian Shield. Though Peninsular Region considered to be stable 
has been experiencing major damaging earthquakes for the last few decades. 
As the Indian plate hitting against the mass of the Eurasian plate, which is 
situated in the north, inter plate movement occurring in weak planes along 
existing fault in peninsular region lead to earthquakes. According to seismic 
zonation of India given in IS 1893-2002 (Criteria for earthquake resistant 
design of structure), 34% of Andhra Pradesh (AP) falls in zone III which is 
having the possibility of earthquakes up to intensity VII (MSK) or more. The 
recent Latur Earthquake of 1993 and Jabalpur earthquake of 1997 have 
proven that the faults in peninsular region are active and can cause 
earthquakes.  The main Tectonically Active zones in the state are the Eastern 
Ghat belt and Godavari Valley.  Hyderabad, Vinukonda, - Ongole, Chittoor and 
Vizianagaram areas.  . Among these the most active zone is the Ongole area 
which has recorded a number of mild earthquakes during the last 30 years. 
The significant earthquakes and sesmic history of the state has experienced 
earth quakes of magnitude up to 5.7 on the Richter scale i.e.  The 
Vizianagaram earthquake of 1917(magnitude 5.5) the Ongole earthquake of 
1967 (Magnitude 5.4) connected with the Eastern Ghat belt and the 
Bhadrachalam earthquake of 1969 (magnitude 5.7) which is connected to the 
Godavari valley. totally 108 mailed and minor  ground shakes  activities  
earthquakes have occurred  from 1900 t0 2013  5  of them   are magnitudes are  
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greater than 5,  30  of them are  magnitude intensity 4-5 ,32 0f them  are 
magnitude  3to 4.0, 26 0f them 2 t0 3 and 15 of them  are lesser than 2 
magnitude. Though not much of damage occurred due to these events, the 
earthquake in Killari (M6.3 1993) brought to the forefront the possibility of 
high risk to urban areas of Andhra Pradesh, where building construction 
activity is growing at phenomenal rate. 

 In Both Andhra Pradesh and Telangana states are   recorded 108 
mailed minor, and ground shakings earth quakes   during the century and odd 
years    (1900-2013) under reference. Decade wise analysis shows no 
earthquakes occurred during 1900-10. One earthquake occurred in each 
decade during 1911-50.  20 events in 1981-90, 9 events in 1990-2000, Highest 
recorded were 43 events( Majority are minor 0r less than 2 magnitude ) in 
2001-10 and 2 events in 2011-13. Impact of Earthquake is significant with 
untold losses. 
               Major urban centres of the state with mushrooming apartments and 
commercial complexes are Hyderabad (Zone II) with population over 7.5 
million, Visakhapatnam (zone II) with population of over 2.0 million and 
Vijayawada (zone III) with population over 1.8 million. Other important towns 
which fall in zone III are Tirupati, Nellore and Cuddapah. Earthquakes in 
Andhra Pradesh are being monitored through five seismic stations at 
Vishakhapatnam Hyderabad, Nagarjunasagar, Srisailam and Sriramsagar. 
Since most of the area of Andhra Pradesh  and Telangana are  Zone II and 
Zone III state government is not taken any special initiatives so far. However, 
due to rapid growth in urban infrastructure, such as high rise buildings there 
is a serious need to consider earthquake forces which design and construction 
of buildings.  
Fig-9 Seismic Zonation Map of Andhra Pradesh and  Telangana  
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 Tsunami: 
              A tsunami or tidal wave is a series of water waves (called a tsunami 
wave train) caused by the Displacement of a large volume of a body of water, 
such as an ocean or a large lake. Andhra Pradesh in particular had no 
historical record in the last century until 2004 Sumatra-Andaman earthquake 
induced tsunami that hit coastal districts of Andhra Pradesh. Tsunami of 
December 26, 2004 affected nine districts of Andhra Pradesh (Nellore, 
Prakasam, Guntur, Krishna, East Godavari, West Godavari, Visakhapatnam, 
Vizianagaram and Srikakulam). A total of 301 coastal villages and 2, 11, 670 
people from these districts were affected due to the December 2004 tsunami 
(Source: Revenue (Disaster Management II) Department GoAP). While 107 
people were reported to have lost lives due to tsunami, 1,554 houses were 
damaged; Overall damages across the State were estimated to be Rs 317.16 
Crores. Predominantly fishermen community was the worst affected in 
Andhra Pradesh due to tsunami.                                                                        
Factors contributing vulnerability  
     Cyclones:  

(i)   Settlement located in low-lying coastal areas , 
(ii)   Poor Communication  warning System 
(iii)  High concentration of population, infrastructure and economic 

activities along the coast. 
     Floods       :   

1.  Excessive rainfall in catchments areas , 
2.  Intensive rainfall  
3.  Poor natural drainage and interference of drainage system  
4.  Cyclones and very severe rainfall. 
5.  River bank erosion and silt of river beds  
6.  In adequate capacity which in bank of the river to contain high 

flow. 
7. Flash floods and mismanagement of the Traditional Tank System. 
8. Lack of proper maintenance of the flood protection and irrigation 

systems, drains, embankments etc., 
9. Lack of comprehensive coastal zone and delta management. 

 Droughts: 
(i) Lack of seed and fodder reserves  
(ii)  Low soil moisture retention  
(iii)  Lack of water resources/ reserves 
(iv)  Lack of alternative livelihoods 

Earthquakes  
         (I)        Lack of proper warning System about Earth quakes.  
        (ii)         Structures which are not resistant to earth quakes.  

Risk reduction Measures:   
               The following risk reduction measures are suggested  
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Cyclones  
(i) Improvement of vegetation cover along with coast line  
(ii) Identification and assessment of risk and hazard mapping.  
(iii)  Land use control and flood plain management. 
(iv)  Implementation of building codes 

   Floods  
1. Improved hydro meteorological studies 
2.  Improvement of flood forestry and communication system  
3.  Maintenance & strengthening of embankments and flood walls. 
4.  Capacity building & training for personal of state and districts 

multihazard preparedness of response plan. 
5.  Identification of hazard prone  region on the basis of historical & technical 

knowledge 
6.  Design of Engineering Technologies / specifications for various kinds of 

structures. 
7.  Conserving catchments areas is one of the most crucial aspects of water 

management.  
8.   Construction of  More dams or Reservoirs  and the inter- linkage of rivers 
9.  Improving of water management and management of river areas.  
10. Natural detention basin and Channel drainage improvement measures, 

and Diversion of flood waters. 
11. Among non-structural measures, initiatives such as flood plain zoning and 

flood proofing are undertaken. Flood plain zoning aims at disseminating 
information on a wider basis so as to regulate indiscriminate and 
unplanned development in flood plains and is relevant both for 
unprotected as well as protected area. 

Droughts 
1.  Soil – moisture conservation measures,  
2.  Water harvesting practices,  
3.  Minimization of evaporation losses  
4.  Development of the ground water potential including recharging and the 

transfer of surface water from surplus areas where feasible and 
appropriate.  

5.     Develop  Pastures, forestry or other modes  for  increase of  vegetation  
6.   Planning of water resources Development irrigation projects should be 

Priority of drought prone areas.  
7.   Implementation of Micro irrigation systems in Agriculture Sector.  
8.  Minimize the exploitation of Ground water.  
9.   Implement less water consumption and  increase drought resistant crops  

cultivation  
10.   Development of drought & famine Early Warning System State / District 

/ Mandal and Village level.             
11.  Development of mitigation plans. 
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12.  Skill development training programmers for youth in nonfarm sectors.   
13.  Encouragement to off farm & nonfarm sectors 
Earth Quakes  
(i) Hazard mapping and zoning Identification of vulnerable areas. 
(ii) Creation of awareness among community and people I in particular to 

enhance capacity building.   
(iii)  Strict Implementation of Bureau of Indian standards to reduce 

structural Vulnerability. 
(iv)  Proper land use control  
(v)  Compulsory  Insurance 
(vi)  Best of earthquake warning and proper communication system. 
(vii) Enactment of legislation or regulation for construction of earthquake 

resistance Buildings. 
(viii) Combined disaster management plan from police, fire, and 

communication and relief organization in earthquake prone areas. 
Conclusion:  

 Both Andhra Pradesh and Telangana State are prone to cyclones 
floods, droughts, earthquakes and Tsunami disasters.  The damage and 
impacts is complex. These risks can be minimized with the integrated 
approach and disaster mitigation which can form an important segment of 
Planning for future   action with timely take preventive measures 

 “Hazards may be inevitable but disasters can be prevented” 
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Table-5   Vulnerability Disasters of Andhra Pradesh 
 

S.No  

Name of the 
District  Disasters 
 Cyclones Floods  Earthqueakes Droughts Total  

 Andhra Pradesh 
1 Srikakulam Yes Yes Yes No 3 
2  Vizianagaram  Yes No Yes Yes 3 
3  Visakhapatnam  Yes No Yes No 2 
4  East Godavari  Yes Yes Yes No 3 
5  West Godavari  Yes Yes Yes No 3 
6  Krishna  Yes Yes Yes No 3 
7 Guntur  Yes Yes Yes No 3 
8  Prakasam  Yes No Yes Yes 3 
9 Nellore  Yes Yes Yes No 3 
10  Kurnool No Yes No Yes 1 
11  Anantapur No No No Yes 1 
12  Cuddaph No Yes Yes Yes 3 
13 Chittoor No No Yes Yes 2 
 Telangana 
14 Rangareddy  No No Yes Yes 2 
15  Hyderabad No No Yes No 1 
16  Nizamabad No No Yes No 1 
17 Medak  No No No Yes 1 
18 Mahaboob Nagar No Yes No Yes 2 
19  Nalgonda No Yes Yes Yes 3 
20  Warangal  No No No No 1 
21  Khammam  No Yes Yes Yes 3 
22 Karimnagar  No No Yes Yes 2 
23 Adilabad  No No Yes Yes 2 
  Total  9 11 18 12   
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 RIVER POLLUTION AND ITS AWARENESS AMONG 

STUDENTS IN HIGHER SECONDARY LEVEL IN 
CHANDANNAGAR, HOOGHLY DISTRICT AND 

ENVIRONMENTAL EDUCATION 
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Kalna College, Kalna, Burdwan 
Introduction: 
                       A river is defined as a large natural stream of water 
emptying into an ocean, lake, or other body of water and usually fed 
along its course by converging tributaries. Rivers and streams drain 
water that falls in upland areas. Moving water dilutes and decomposes 
pollutants more rapidly than standing water, but many rivers and 
streams are significantly polluted all around the world. 
 A primary reason for this is that all three major sources of pollution 
(industry, agriculture and domestic) are concentrated along the rivers. 
Industries and cities have historically been located along rivers because 
the rivers provide transportation and have traditionally been a 
convenient place to discharge waste. Agricultural activities have tended 
to be concentrated near rivers, because river floodplains are 
exceptionally fertile due to the many nutrients that are deposited in the 
soil when the river overflows. 
India is a country, which has rich history, not only of social and 
economic prosperity, but also of Environmental Richness. But, we 
cannot claim today the same, because in modern time India is suffering 
from economic crises, and unplanned development is resulting in 
pollution of rivers, which are considered as “Godesses” in the Indian 
Culture. Ample money has been spend on cleaning theses rivers as they 
are the primary source of water supply to most of the States in India, 
still, the desirable results are yet to be achieved. In this manner, River 
Cleaning Programmes in India, like Ganga Action Plan and National 
River Conservation Plan, in a sense, are also contributing in the 
economic crises of the country, as lot of money of public has been 
spended on these Plans. But, this money can be saved if we work upon 
the causes of river pollution, which will serve two purposes, First, the 
eradication on social evils, and, second, the rivers will be cleaned once 
again. Natural factors may be, at some extent, responsible for causing 
the pollution of rivers, but in India, they are not responsible for tragic 
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state of affairs of our rivers. We, the people of India and our 
Government is responsible for the misery of our rivers. In other words, 
human activities, which have tendency to cause defilation of water, of 
any water body including rivers, are liable for the pollution hazard of 
river water, which is resulting in economic loss also. River pollution, 
generally originates from discharge of domestic sewage, industrial 
effluents, or agricultural run-off into the water of rivers. The assault on 
Indian rivers from growing population, agricultural modernization, 
unplanned urbanization and industrialization is enormous and growing 
day- by- day.  
                    Environmental education and training plays an important 
role worldwide in enabling the integration of the principles of 
sustainable development into international, national and local policies 
and programmes for the environment and for education. They also 
influence how the three pillars of sustainable development- biophysical, 
economic and social are understood and implemented. This requires a 
reorientation of educational systems, policies and practices to provide 
citizens with appropriate knowledge, skills and ethical commitment to 
engage critically in decision-making and action on current and 
emerging environmental and development problems. Learning 
in/through the environment helps learners learn how to learn, an 
aspect which is currently being emphasized in education. Also, learning 
through the environment can be a source of material for realistic 
activities in different subjects like language, mathematics, science, and 
many others. This approach to learning assumes that if learners learn 
through the environment, they will develop environmental awareness 
and concern. 
EE requires a ‘student-initiative education’ in the sense that it is 
fundamentally problem oriented. Such environmental problem may not 
be identified, or understood or even move closer to solution by mere 
‘talk and chalk’ and / or rote learning; rather by the development of 
pupils / students capacity to solving such complex problems. As pupils 
and students get involve, they develop some experiences in taking the 
initiative. Students as leaders of tomorrow need to have experience in 
taking the initiative relative to the urgent requirements of society in 
areas of global challenges. Such experience might more easily be 
acquired through EE by planned development of the pupils and 
students capabilities.  
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Signs of river pollution 
If you see dead fish floating on the river or notice that the water is 
discolored and smelly any one of the following forms of pollution may 
be the cause: 
 fertilizers  
 industrial waste  
 oil  
 warm water 
General Cause of river pollution: 
 Continued usage of outdated and inefficient technologies that gives 

large amount of wastes 
 Large and unplanned industrial conglomeration 
 Lack of resources for enforcement and implementation of pollution 

control performance 
 Productivity and environmental performance given a back seat. 
 However, SSI units have different reasons for non-implementation 

of env-standards. 
 They operate in very small area (in 100 sq ft area) 
 No space for setting up of pollution control systems  
  No funds for setting up of pollution control systems 
  No guidance available from pollution control Boards/Committees 
  Cost effective technologies for pollution control are not available. 
Human Cause of river pollution: 

1. Growing Population, 
2. Poverty, 
3.  Urbanization, 
4.  Industrialization, 
5. Agricultural run-off and Improper Agricultural Practices, and 
6.  Religious and Social Practices. 

Factors Affecting River Water Quality 
There is no sign of river pollution being stopped. It is increasing day by 
day. There are several sources of water pollution, which work together 
to reduce overall river water quality. Industries discharge their liquid 
waste products into rivers. Our agriculture practice that uses chemical 
fertilizers and pesticides also contribute to river pollution as rainwater 
drains these chemicals into the rivers. Domestic wastes that we throw 
into rivers add to pollution levels. As population grows, the size of 
towns and cities also grows. With that the amount of domestic wastes 
that we throw into river increases. In most of the towns and cities, the 

www.ijmer.in 63



INTERNATIONAL JOURNAL OF MULTIDISCIPLINARY EDUCATIONAL RESEARCH 

ISSN : 2277-7881; IMPACT FACTOR - 2.972; IC VALUE:5.16 
VOLUME 4, ISSUE 4(2), APRIL 2015 

 

  
municipal drains carry our wastes to rivers. There are examples of 
rivers catching fire because of high pollution levels. This shows how 
seriously polluted our rivers are. In our everyday life we can easily see 
symptoms of river pollution. The floating dead fishes in our river, any 
colored water in the river, or a bad smell from the river point towards 
river pollution. If we see or feel any of these things in a river be sure 
that the river is a victim of pollution.  

Disposal 
of 
Untreate
d 
Sewage 
 

India generates 20,000 Million Liters per day (MLD) of 
sewage out of which 30% is treated in Sewage Treatment 
Plant (STP) and remaining sewage is disposed in the 
natural water bodies untreated. A survey was conducted 
on Sewage Treatment Plants in India by Central 
Pollution Control Board (CPCB). According to this 
survey most of the Sewage Treatment Plants are not 
operating with the design efficiency. Approximately 
30,000 MLD of pollutants enter India’s rivers, 10,000 
million liters from industrial units alone. 

Littering 
 

India’s garbage generation stands at 0.2 to 0.6 kilograms 
of garbage per head per day. Many times, waste is 
dumped into river or on street side which is then carried 
to river with runoff. Many rivers in India are nothing but 
body of water, little more than a flowing garbage dump, 
with fully 57 percent of the waste finding its way to 
rivers. Garbage cascades down the banks, giving off the 
fetid stench of a cesspool. Center for Science and 
Environment's (CSE) second volume of the seventh State 
of India's Environment report - Excreta Matters (71 
cities: a survey), claims that Indian cities are wallowing 
in their waste and the rivers becoming a dumping 
ground for it.  

Disposin
g of 
Ritual 
Material
s 
 

India being a country with 82% of population is Hindu by 
religion. Many people perform various rituals which 
includes disposal of the ritual material in the river, as it 
is considered a sacred water body. At some places, even 
the dead bodies are dumped into the river. In this 
attempt of cleaning sins, it is forgotten that the river is 
getting polluted. Immersion of thousands of sculptures 
made of Plaster of Paris (POP) during different festivals 
is one of the crucial problems. Tones of POP are 
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deposited in the river bed and inorganic paints of the 
sculptures add toxic pollutants in the river. 

Human 
Activitie
s 
 

River being the most important source of water is used 
by humans in every possible way. People bath, wash 
cloths and utensils, chattels are cleaned in the river. 
Open defecation is practiced widely in rural and some 
urban regions, during rainy season it causes pollution, as 
it is washed in to the river. According to UNICEF, about 
626 million people or nearly 51% of the population in 
India still defecate in the open. 

Oil 
Seepage 
and 
Agricult
ural 
Pollutan
ts 
 

Spillage of oil through vessels and leakage through 
pipeline is one of the components responsible for river 
water pollution. Excess of fertilizers are washed in to the 
nearby water body and joins river course. It has been 
estimated in 1984, 5 million tones of fertilizers, 55 000 
tones of pesticides, and 125000 tones of synthetic 
detergents were used in India. Roughly about 25% of all 
these can be expected to ultimately end up in the rivers 
every year.  

 
Impact of River Pollution 

 
Riverine 
life  
 

The Ganga river pollution increased day by day and from 
this pollution marine life have been going to lost in near 
future and this polluted water disturb the ecosystem of 
the river. And irrigation and Hydroelectric dams give 
struggle to life in their life cycle.  

 Bio life  
 

Some dams are constructed along the Ganges basin. Dams 
are collected a huge volume of water and this is hazard for 
wild life which are moving in Ganga river. The Kotli Bhel 
dam at Devprayag will submerge about 1200 hectors of 
forest. In India wildlife has been warning that the wild 
animals will find it difficult to cope with the changed 
situation.  

Human 
beings  
 

An analysis of the Ganges water in 2006 showed 
significant associations between water-borne/enteric 
disease occurrence and the use of the river for bathing, 
laundry, washing, eating, cleaning utensils, and brushing 
teeth. Exposure factors such as washing clothes, bathing 
and lack of sewerage, toilets at residence, children 
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defecating outdoors, poor sanitation, low income and low 
education levels also showed significant associations with 
enteric disease outcome. Water in the Ganges has been 
correlated to contracting dysentery, cholera, hepatitis, as 
well as severe diarrhea which continue to be one of the 
leading causes of death of children in India. 

 

 
Figure 1: Showing the Ganga river channel and sewage waste 
discharge volume per day in 2009 (CPCB) from major cities of 
India (From internet) 
How to control river pollution? 
• Industries should install machineries to remove contaminants from 
their effluents and wastewater. One way to do so is installation of 
Effluent Treatment Plant (ETP).This way we can control pollution at 
the source itself. 
• The towns and cities should also have facilities to clean the sewage 
effluent. All towns and cities must have Sewage Treatment Plants 
(STPs) that clean up the sewage. 
• Farmers should give up chemicals and pesticides in farming and 
should instead adopt organic methods of farming thus reducing 
chemical pollution of rivers. 
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• We should stop our religious practices that pollute river water. 
Proper drainage and sewage systems should be adopted that will not 
allow the polluted water to mix with river water. 
• Ban on Dhobi ghats alongside the river. 
How should I contribute to make the rivers clean? 
• Promoting communities participation in Local River cleaning up 
• Organizing awareness programs and meetings on the river pollution 
and its threats 
• Distribution of literature on the causes and ill effects of river 
pollution 
• Talking to our family and friends for spreading awareness on the 
importance of good water quality and clean rivers. 
Study Area: 
Chandannagar is located at 22.87°N 88.38°E. Chandannagar, formerly 
known as Chandernagore is a Corporation city and former French 
colony located 30 kilometers (19 mi) north of Kolkata, in West Bengal, 
India. It is headquarters of a subdivision in Hooghly District. It is one 
of the 6 municipal corporations in West Bengal. It is a part of the area 
covered by Kolkata Metropolitan Development Authority. Located on 
the Hooghly River, the city has been able to maintain a separate 
identity different from all other cities and abide by her own 
characteristics. The total area is 19 square kilometers (7.3 sq mi), and 
had a population of 166,867 at the 2011 Census. Chandannagar is 
connected to Kolkata by railway, roadways and river and it takes about 
an hour to reach there by car. 
Objectives: 

1. To measure the environmental awareness level among higher 
secondary school students. 

2. To study the general environmental awareness in river pollution 
and environmental practices among the school students. 

3. To know the level of attitude towards environmental awareness 
on river pollution of higher secondary students. 

4. To know the level of knowledge and compare environmental 
awareness in river pollution among higher secondary students of 
Arts and science group 

5. To compare environmental awareness in river pollution among 
high and low achieving higher secondary students. 
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Hypothesis: 

1. There is no significant mean difference in awareness on river 
pollution among boys and girls students in higher secondary 
level. 

2. There is no significant difference in awareness on river pollution 
among higher secondary students of Arts and Science group. 

3. There is no significant mean difference in awareness on river 
pollution urban and rural students in higher secondary level. 

Research Design: 
The volunteer sample in the study (N=400) consisted of 200 male and 
200 female higher secondary school students. The mean age of 
participants was 17-18 years. Each participants completed a test and 
retest questionnaire. 
Instrument: 
A questionnaire adapted by self was used to collect data. The 30 items 
questionnaire focuses on the awareness in pesticide pollution concerns. 
Each participant completed this questionnaire. The questionnaire 
addresses four dimensions: Environment, awareness, river pollution 
and environmental education. Each item contains 2 marks. The validity 
of the questionnaire was established by a review of three experts in 
educational technology. Selected items were revised based upon their 
comments and recommendations. 
Data Analysis:  
The questionnaire was used to assess higher secondary school student’s 
environmental awareness in river pollution. A paired t-test was used to 
compare means score of male and female students. A one-way ANOVA 
was used to compare means among grades. The test was used to 
identify the source of significant differences at 0.05 level of confidence. 
Selection of sample: 
For this study 400 higher secondary students from   six different higher 
secondary schools of Chandannagar, Hooghly district are selected. 
Sample distribution is given below. 
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Sample distribution: 
Type Rural Urban Total 

Arts-Girls 50 50 100 

Arts-Boys 50 50 100 

Science-Girls 50 50 100 

Science-Boys 50 50 100 

Total 200 200 400 

Tool: 
               In this study we used the descriptive method. Data were 
collected with a quantitative data collection technique. Pesticide 
pollution awareness questionnaire was constructed by the investigator 
and was used in this study. The tool consists of 30 items in the form of 
objective type questions. The correct answered questions will get two 
marks each. Therefore (30X2) 60 marks are the maximum score and 
zero is the minimum score. There was no option of part marking. 
Students answered the test paper questions. The student needed an 
average 45 minutes to finish it.  
Reliability and Validity of the Tool: 
   For reliability of the tool, we used Test-retest method. Retest was 
taken after 20 days and the correlation is 0.878 (r=0.878).At the initial 
stage we choose 45 items for the questionnaire. After content validation 
40 items are drafted. 
Result (FM=60) 
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Table 1: Mean, % awareness, standard deviation, Standard error and t-value for awareness on River 
pollution of student (boys and girls) in higher secondary level in urban area 
  

  

Group Su
m 

Mean % 
Awarenes
s 

SD SE Varian
ce 

t p Remark 

Arts- 
girls 

1651 33.02 55.03 11.07 1.57 122.67 1.535 0.127 At the 0.05 
level two 
means are 
significantly 
different 

Arts- 
boys 

1824 36.48 60.80 11.45 1.62 131.32 

Science
-girls 

2019 40.38 67.30 13.66 1.93 186.60 

1.169 0.245 

At the 0.05 
level two 
means are 
significantly 
different 

Science
-boys 

2186 43.72 72.87 14.87 2.10 221.14 
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Fig 1: Mean river pollution awareness of higher secondary 
school students  in urban area  

Fig 2:% River pollution awareness of higher secondary 
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Table 2: Mean, % awareness, standard deviation, Standard error and t-value for awareness on River 
pollution of student (boys and girls) in higher secondary level in rural area 
Group Sum  Mean % 

Awarenes
s 

SD SE Variance t p Remark 

Arts- 
girls 

1965 39.3 65.50 12.48 1.77 155.93 1.226 0.222 At the 0.05 
level two means 
are 
significantly 
different 

Arts- 
boys 

2120 42.4 70.67 12.73 1.81 163.42 

Science
-girls 

2320 46.4 77.33 15.82 2.24 250.29 

1.029 0.305                                                                                                                             

At the 0.05 
level two means 
are 
significantly 
different 

Science
-boys 

2485 49.7 82.83 16.24 2.30 263.89 
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Findings from tables and graphs: 

1. Science students have greater awareness in river pollution than 
arts students in higher secondary level. 
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Fig 3:  Mean river pollution Awareness of  higher 
secondary school students in rural area 

Fig 4:  % Awareness in river pollution of higher 
secondary  school students in rural area 
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2. Boy students have greater awareness in river pollution than girl 

students in higher secondary level. 
3. Rural students have greater awareness in river pollution than 

urban students in higher secondary level. 
4. Rural science boys have greatest awareness (82.83%) in river 

pollution. 
5. Urban arts girls have least awareness (55.03%) in river 

pollution. 
6. Urban science boys (72.87%) have greater awareness than urban 

science girl students (67.30%) in river pollution. 
7. Urban arts boys (60.80%) have greater awareness than urban 

arts girl students (55.03%) in river pollution. 
8. Rural science boys (82.83%) have greater awareness than rural 

science girl (77.33%) students in river pollution. 
9. Rural arts boys (70.67%) have greater awareness than rural arts 

girl students (65.5 0%) in river pollution. 
Conclusion: 
About more than 40% untreated wastewater is discharged in the River. 
Present state of Rivers is so abominable that they are on the verge of 
being declared “Dead”. Adopting a technology which will treat river 
water must be of prime concern to each individual. The waste water 
should be treated at the source itself, but even if it is let out into the 
river after treatment, it will not have any effect on the pollutant 
already present in the river. To exterminate the pollutants in river, it is 
necessary to treat the river water as well and here AFI can help us. 
Climate of India is suitable for use of AFI, the temperature and 
atmosphere can accelerate the process of conversion of complex matter 
in simpler form. According to various studies, with proper selection of 
Plants and site, AFI can reduce BOD and COD by 80 and 60 percent 
respectively. The root system converts the complex molecules in 
simpler nutrient form; this simple form of nutrient is consumed by 
other aquatic organisms, thereby it improves water quality in an eco-
friendly way. AFI can prove to be a great support system to save our 
rivers and life depending on them. 
This study examines the environmental awareness in river pollution of 
higher secondary school students in Chandannagar, Hooghly District, 
West Bengal. The study also reveals that there exist significant 
differences between awareness in river pollution among higher 
secondary student belonging to Arts and Science group. Science student 
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are more aware than arts student in river pollution awareness.  Rural 
students are more aware in river pollution than urban students in 
Chandannagar. Awareness on river pollution should be increases by 
education especially environmental education. Without education it is 
impossible to understand environment. 
Our recommendation: 
Recycling of municipal solid waste is assumed to be processed at two 
regional sites for the whole of the upper River basin, following the 3R 
principles (reduce, reuse, recycle). At each regional facility, solid waste 
is first sorted, both manually and mechanically. Plastic, papers, and 
other recoverable materials are put aside and sold for local market 
prices. Separated organic waste is first digested, which results in the 
production of biogas. Biogas contains a high (roughly 65%) methane 
content that can be converted in a combined heat power unit; the 
digestate (outgoing mixture) is then composted (possibly with some 
park and garden waste to add structure), resulting in the production of 
compost that can be sold. Finally, all matter that cannot be treated 
biologically or have no direct value are sent to a landfill. Because the 
major part of organics has been removed, landfill gas treatment and 
leachate treatment require only limited work. 
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Most of the contexts in the world have traditionally been male 

dominant societies. Although the constitutions of many countries have 
granted men and women equal rights, gender disparity still remains. 
This is gradually changing with increasing education and employment 
of women, but with a lot of challenges and the physical and 
psychological burdens that women undergo. The researches have 
supported that whichever the perceived discrimination affects both the 
mental and physical health too (Elizabeth, Richman & Laura, 2009, 
Major, Quinton & McCoy, 2002). The concepts of gender 
discrimination, victimization of women, and gender based female social 
exclusion have attracted the attention of many researchers currently, 
but it seems very limited  studies have been carried out to assess the 
emotional experiences of women for their experiences of discrimination 
based on their gender. Further, it is hardly possible to find or no an 
instrument that assesses the emotional responses for gender 
discrimination experiences of females. 

Despite the fact that continuous disadvantaged status women 
deny that they are discriminated against (Gill & Matheson, 2006).it 
seems that emotional responses (both experienced and assumed) 
contribute to these perceptions. Though this discrepancy is there, it is 
necessary to emphasize that gender discrimination on females is 
serious problem faced by women which results in more traumatic 
experiences and gap in life’s progression at the individual level rather 
than a social issue. Many times it causes depressive Symptomatology 
(Johnson, Collis, Molnar & Azrael, 2009). This can be understood 
clearly if we can understand the emotional content (feelings) of those 
female victims who have had experiences on gender based female 
discrimination.  
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Some of the studies attribute the responses for female gender 

discrimination to personality characteristics of the victim, 
pervasiveness, or other psychological syndromes (Gill & Matheson, 
2006).This may be due to the rare availability of research in the topic  
or lack of self rating methods that directly asses the emotional 
responses.Sometimes the expressions of particular emotions by females 
for the experiences of gender discrimination may be implicit because of 
their social inappropriateness. For example, For example, the 
expression of anger may be regarded as less socially appropriate than 
the expression of sadness (Lemerise & Dodge, 1993).  

Landrine,  Klonoff , Gibbs, Manning  &  Lund (1995) in an 
attempt to apply a schedule of sexist events concluded that the 
participant’s responses were able to predict 10 psychological symptom 
outcome measures from generic stress and sexist stress.  Results 
revealed that sexist discrimination contributed significantly to the 
variance in women's symptoms, accounting for additional variance in 
those symptoms.  

The instrument that assesses emotional responses of females for 
gender discrimination experiences must be design to address one 
particular area of examination. An inventory which is capable of 
assessing emotional responses for gender discrimination though it has 
been designed to assess variety of contents may give either incomplete, 
overpathologised or context inappropriate information about the 
question under inquiry. Problem with most of the exiting tests on 
emotional responses to gender discrimination experiences of females is 
they do not provide the nature of multiple aspects of emotions that the 
women experience.  

In another large scale study by Gruber & Smith(2010), The 
response patterns of women who had experienced sexual harassment 
were analyzed. Multivariate analyses revealed that harassment 
severity, source of harassment, and being in an occupation in which 
women were a threatening minority were the strongest predictors of 
response assertiveness. Also, harassment severity and source of 
harassment were the strongest predictors of women who quit their jobs 
due to harassment. Murell, Olson, Irene and Frieze(2010) found that 
the women who experienced early discrimination were likely to have 
experienced discrimination, including sexual harassment seven years 
later. However, slightly more than one-third of the women reporting 
sexual harassment report never experiencing discrimination.. 
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Considering the harm experienced by those women is rather a 

psychological one, the developmental programs can focus on individual 
personality development. The health development of individual 
personality contributes to the all progressive aspects of the society. The 
status of women is central to the health of a society. As this testing 
instrument is designed to understand the individual experience like 
negative emotions of women after gender discrimination, the insight 
given will be a potential resource when implementing individually 
based interventions.  
The Present study 

As the existing studies do not provide a psychometrically 
evaluated and standardized instrument for measuring emotional 
responses of gender discrimination experiences of females, The present 
study aims at developing an inventory and evaluation of psychometric 
properties in a standardization sample to see the expression of these 
emotions on women’s responses. The aspects of female discrimination 
that are covered by this inventory varies from every day discrimination 
experiences like being treated in the family differently from male to 
specific gender discrimination experiences like verbal or physical 
harassment. 

Indian society is multicultural. Psychological variables on 
people’s behavior are contingent on certain factors. Though there are 
handful of scales available on measuring gender discrimination 
responses (which have been designed to measure various component, 
not only emotions) their cultural adeptness is still questionable. So this 
test addresses the cultural uniqueness. 

 So the research questions of this study are, 
1. What are the common gender discrimination situations faced by 

females? 
2. What are the common emotional responses shown by females 

who experience gender Discrimination? 
3. How Valid and Reliable the instrument developed to identify 

these emotional responses is? 
 Based on these research questions, the researcher developed 

following null hypothesis. 
 The developed test instrument will not reliably and validly 

identify the common emotional responses experienced by 
females after gender discrimination experiences. 
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Method 
The Pilot study 
  The pilot study was done using (N=30) 1st and 2nd year female 
postgraduate students in Mysore, India. They were asked to write down 
their experiences of gender discrimination experiences during past few 
years and the feelings followed. Most of the participants responded the 
gender discrimination experiences they had in the family, school, social 
and public settings as well as the discriminative norms in the culture 
that they live in, but they didn’t want to adhere. A total 10 categories of 
feelings that they have experienced were reported in the pilot study. 

The test items were developed representing the type of the 
experience and the feelings they experienced after the discriminating 
experience. Total 18 test items could be developed to represent the 
experience situations of the participants in pilot study. 
Current Study 
Participants 

For this study, 150 postgraduate female students who 
volunteered participated in completing the researcher designed, 18 item 
“Emotional Response Inventory for Gender Discrimination Experiences 
of females”. All the participants signed the consent form prior to 
responding to the inventory. The participants in this study were 
females, between the ages of 20-34 and studying for postgraduate 
degree courses in Mysore University, India. 
Materials 

The “Emotional Response Inventory for Gender Discrimination 
Experiences of females” was designed by the researcher himself based 
on the responses of participants who volunteered in pilot study. The 
inventory consisted of 18 items where each item constitute two sections 
as “a” and “b”. For ‘a’ section of each item, the respondent has to mark 
either “true” or False” for the given statement. The respondent has to 
move on to the ‘b’ section, if her answer is ‘true” for the ‘a’ section. In 
each ‘b’ section, there were ten alternative emotions (Sad, angry, guilty, 
manipulated, disgusting, regret, hurt, judged, Neutral and other 
(specify)) and the respondent has to mark one most prominent emotion 
that they have experienced. 
Procedure 
The procedure of Data collection 

The questionnaire was administered in a class room situation. 
The objectives of the study were explained to the respondents and were 
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asked to seek clarification on any concept that was not clear to them. 
Each respondent received a printed set of 18 items questionnaire and 
the sheet to fill demographic details as well as personal information 
sheet. Before proceeding in to the questionnaire sections the informed 
consent was obtained. It was assured that the respondent completed 
the questionnaire within given time limits. The average time taken for 
filling the questionnaire was 20 minutes. The questionnaires had been 
cross checked prior to the analysis of data to ensure that there are no 
missing information..  
Data analysis procedure 

 The questionnaires in which the respondents have answered 
“false” for less than 75% of items were omitted from the sample. 
Though the sample was 150, only 110 questionnaires were considered 
for the final analysis. Then the researcher formulated a coding scheme 
whereby codes will be assigned to each likely answer. The function of 
the coding process is to create codes from the responses which can then 
be summarized and analyzed in various ways. Data were then entered 
into the computer for analysis using the SPSS version 16. Data were 
analyzed using descriptive statistics which include frequencies, 
percentages, means and averages to describe the existence of the 
gender discrimination. Reliability was established using croanbach 
alpha and split -half methods. Validity was established using 
correlation analysis. 
Results 

This research study on development of an emotional response 
questionnaire for gender discrimination responses of females asked 
three research questions. They were: 

1. What are the common gender discrimination situations faced 
by females? 

2. What are the common emotional responses shown by 
females who experience gender Discrimination? 

3. How Valid and Reliable the instrument developed to identify 
these emotional responses is? 

Descriptive analysis 
To answer the first and second research questions, a descriptive 

data analysis was carried out and the following results were indicated 
by the total number of respondents (N=110) for each item of the 
questionnaire, 
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The results show that the most common gender discrimination 

situation faced by the females in this sample was the restrictions made 
on them to go outside the home during night time(item No: 05). A total 
of 109 respondents have answered “true” for this item yielding a 
percentage of 99.1%. The next most common gender discrimination 
situation face by the respondents was (item No: 10) the prohibitions 
made on them to invite opposite sex friend to their house. 108 
respondents have said “true” for this item. It was 98.2% as a 
percentage.  

Items that represented being a victim of accusations based on 
gender specific or gender irrelevant dressing styles (item No: 13), 
restrictions made on staying outside home (item No: 14), restrictions 
made on to come home soon to assure safety (item No: 15), and having 
to keep guardians always informed about where she is (item No: 16) 
were the next most common gender discrimination experiences they 
had. These four items equally received “true” responses as a total of 
107 for each yielding a percentage of 97.3 for each.  

The other items which represented, the sanctions imposed on 
them to mingle only with the people that family members or guardians 
approve(item No: 11-yielded a total 106 “true” responses with a 
percentage of 96.4%), being disturbed to not to continue studies 
because of the certain religious and social exclusion like caste related 
traditions(item No: 17-which yielded a total “true” responses of 105 
with a percentage of 95.5%), and the other items which say, having to 
pay attention to household works rather than studies(item No: 06), 
being not allowed to go outside the locality for studies because of too 
much risk for being harassed(item No: 09), being verbally or physically 
harassed by opposite sex members in outside(item No:12 yielded a total 
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of 104 “true” answers with a percentage of 94.5% for each and, being 
humiliated for driving or riding male stereotyped motor vehicles(item 
No: 04-which yielded a total “true responses of 102  with a percentage 
of 92.7% were rated as next most common gender discrimination 
experiences those respondents had. 

For the item No-07, which asked the emotional responses for 
being influenced on the dressing style by the other people in the family, 
a total of 100 “true” responses with a percentage of 90.9% were 
reported the item No-08, which asked the experiences of being her 
choices underestimated compared to those of male siblings also got 101 
true responses with a percentage of 91.8%. 

The other three items represented the least common gender 
discriminations they had. Those items were, though they have the 
qualifications, dreams and interests, and right to go for a job or to 
participate in a sport which they wanted but they were not allowed to 
go/participate because being a female (item No: 01 to which a total of 95 
“true” responses with a percentage of 86.4% given), being not allowed 
to play or criticized been in a competitive activity with members of 
opposite sex(item No: 02, which yielded a  total of 93 “true” responses 
with a percentage of 84.5%) and Other people undermining their skills 
and abilities because they are  females(item No: 03, which yielded a  
total of 94 “true” responses with a percentage of 85.5%) came as the 
least common gender discrimination experiences which the sample 
group had experienced. 

The second research question was the most important one in 
this study that asked about the common emotional responses for the 
above given gender discrimination experiences. Ten alternative 
emotional responses were presented to respondents in the 
questionnaire which was developed. The respondent had to tick the 
mostly felt emotion after each gender discrimination experience they 
had. For this, descriptive analysis in the above results table shows the 
frequency of each emotional response for each item in the 
questionnaire by the respondents. 

Anger was the most frequently experienced emotion for the item 
No: 01, which says though they have the qualifications, dreams and 
interests, and right to go for a job or to participate in a sport which they 
wanted but they were not allowed to go/participate because being a 
female. A total of 23 females with a percentage of 20.9% have 
experienced anger after this experience. The second most frequent 
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emotion for this experience is sadness with a total of 19 and a 
percentage of 17.3%. The least frequent emotion for this item is the 
feeling of being manipulated for which a total of 3 responses and a 
percentage of 2.7% stand. Other emotions like hurt, guilt, being judged, 
Neutral feelings have considerable percentages but less influential. No 
one has reported the feeling of disgust for this item. 

For the item No: 02, which stands for being not allowed to play 
or criticized been in a competitive activity with members of opposite 
sex, the most common emotion experience by the respondents was 
Anger(with a total of 27 and a percentage of 24.5%).the second most 
frequent emotions were feelings of neutral emotions(Total-15 and 
Percentage-13.6%) as well as sadness(total-14 and percentage-12.7%). 
The emotions of guilt, hurt regret, sense of manipulated and being 
judged showed lesser frequencies respectively. 
The experience of other people undermining their skills and abilities 
because they are females(item No: 03) was followed by the most 
frequent emotion of Anger again with total responses of 30 and with a 
percentage of 27.3%.only 16 “false” responses with a percentage of 
14.5%  were reported. The second most frequent emotions experienced 
for this were sadness and regret which yielded a total of 12 with a 
percentage of 10.9%. Other emotions like guilt, disgust, being 
manipulated, being judged and neutral feelings reported lesser 
frequencies. 

For the experience of being humiliated for driving or riding male 
stereotyped motor vehicles(item No: 04), the most frequent emotional 
response was the feeling of being manipulated which reported a total of 
17 responses with a percentage of 15.5% the second most frequent 
emotional experience was anger which reported a total of 15 responses 
with a percentage of 13.6.the least frequent emotional experiences for 
this item were disgust and regret which reported a totals of 7 for each 
and percentages of 6.4%.Though the other emotions were comparably 
low to manipulated feeling and anger, they are also having considerable 
frequencies.  

For the experience of being not allowed to go outside home 
during night based on their gender (item No: 05), they reported Anger 
as the highest frequent emotional experience with a total of 24 
responses and a percentage of 21.8%. The second most frequent 
emotion was sadness with a total of 22 and a percentage of 20.0%. The 
neutral experiences also reported a higher frequency for this. It was a 
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total of 19 and a percentage of 17.3%. The least common emotional 
experience for this was feeling of being manipulated which yielded a 
total of 4 and a percentage of 3.6%. 
Having to pay attention to household works rather than studies (item 
No: 06), resulted in an angry emotional response with a total of 23 and 
a percentage of 20.9% as the most frequent. Feeling neutral was the 
second highest with a total of 17 and a percentage of 15.5%. The hurt 
feelings came to the third highest with a total of 16 and a percentage of 
14.5%. Being judged was the least frequent feeling with a total of 4 and 
a percentage of 3.6 only.  

For the item no: 07, which asked the emotional responses for 
being influenced on the dressing style by the other people in the family, 
neutral feelings reported the highest with a total of 26 responses and a 
percentage of 23.6%.Anger and being hurt also reported second and 
third highest frequent emotions with respective totals of 14 and 13 as 
well as respective percentages of 12.7% and 11.8%. But, being her 
choices underestimated compared to those of male siblings (item No: 
08) resulted in highest sad responses with a total of 17 and a 
percentage of 15.5%. The second highest emotional response for this 
experience was anger with a total of 16 and a percentage of 14.5%. 

Being, not allowed to go outside the locality for studies because 
of too much risk for being harassed (item No: 09), resulted in equal 
number of guilty and angry responses with a total of 15 and a 
percentage of 13.6%. The least reported emotional response for this 
experience was “Other” category feeling which yielded subjective 
explanation of happiness. It was a total of 1 with a percentage of 0.9% 
only. 
Gender discrimination situation face by these respondents as the 
prohibitions made on them to invite opposite sex friend to their house 
(item No: 10), resulted in highest number of angry responses reported 
21 responses (19.1%) and a second highest number of neutral responses 
(20) with a percentage of 18.2%. the least frequent emotional response 
for this experience was regret with a total of 5(4.5%). 

The sanctions imposed on them to mingle only with the people 
those family members or guardians approve (item No: 11) resulted in 
highest number of neutral responses with a total of 17 and a percentage 
of 15.5%. The second most frequent emotional response for this was 
sense of being manipulated with a total of 14 and a percentage of 
12.7%. The least frequent response was guilt (09) (8.2%). 
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Being verbally or physically harassed by opposite sex members in 
outside (item No: 12), is the next item for gender discrimination which 
produced a total of 34 angry responses with a percentage of 30.9%. The 
second most frequent emotional responses for this experience were 
sadness and feeling of being hurt, with a total of 13 and a percentage of 
11.8%. 

The experience that, they were accused for being victims of any 
kind of harassment because others believe that their gender specific or 
gender irrelevant dressing style (item No: 13), behavior has caused it, 
resulted in highest angry responses (23) with a percentage of 20.9. The 
second most common was guilt (16) with a percentage of 14.5%.Sadness 
and sense of being manipulated reported least frequent one4s wit totals 
of 6 and percentages of 5.5 though they were relatively low. 

The experience of being not allowed to stay outside your home 
(e.g.: house of a relative) for a night because they are females (item No: 
14) has cause them to feel neutral most frequently. But the feelings of 
being hurt recorded the next most common with a total of 17 and a 
percentage of 15.5%. The least frequent feeling was disgust with a total 
of 04 and a percentage of 3.6% only. 
The experience that whenever she goes out she is told to come/go home 
soon to assure her safety because she is a female(item No: 15) resulted 
in most common neutral feelings(25) with a percentage of 22.7% .the 
next most common emotion was sense of being judged with a total of 17 
and a percentage of 15.5%. The least common feeling was a one with a 
subjective explanation which has given under other category. There she 
said it is kind of a mixed feeling. 

The experience that as a female, wherever she goes outside 
having to speak over the phone to parents (or guardians) to inform that 
where she is(item No: 16) resulted in most common neutral responses 
with a total of 34 and a percentage of 30.95.the next most common 
feeling was anger with a total of 20 and a percentage of 18.2%. The 
least common was regret with a total of 03 and a percentage of 2.7%. 
For the next experience of restriction on continuing studies because 
being a member of particular caste or a religion in which they are not 
supposed to do studies(item No: 17), neutral feelings came up as the 
most frequent with a total of 25 (22.2%).the second most common 
feeling was anger with a total of 24 (22.8%). For this, disgust was the 
least frequent emotion 03 (2.7%). 
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For the last item in the questionnaire which asked about the experience 
of being called by the opposite sex members in improper manner (item 
No: 18) when they walked in public, both anger and neutral feelings 
came as the most frequent with totals of 18(16.4%), where the least 
frequent emotion was a one with only 0.9% that came in other category. 
Reliability and Validity of the questionnaire 
To answer the third research question of the study, the reliability and 
validity of the instrument were established using statistical procedures. 
The reliability was given as Cronbach’s alpha and split- half 
reliabilities. 

At the phase where the reliability and validity of the 
questionnaire is established, we employed two methods. Cronbach’s 
alpha reliability coefficient normally ranges between 0 and 1. However, 
there is actually no lower limit to the coefficient. The closer Cronbach’s 
alpha coefficient is to 1.0 the greater the internal consistency of the 
items in the scale. r is the mean of the inter-item correlations the size 
of alpha is determined by both the number of items in the scale and the 
mean inter-item correlations.  The Cronbach Alpah is reported for this 
inventory as .541. While increasing the value of alpha is partially 
dependent upon the number of items in the scale, it should be noted 
that this has diminishing returns. As the item of the instrument is only 
18 the reliability should be established in the other forms as well. The 
test-retest method was used to establish the reliability again. The test 
retest reliability for this instrument is .525. 

Validity of the items of Emotional responses Inventory was 
established by using Pearson correlation (r). The Content Validity for 
items is as follows: 

The item number 01 and 02 reported respectively - .480 and .490 
correlations for first part of the item and - .480 and - .214 for the 
second part of the item at .01 level. The item number three showed a 
.437 correlation for the first part of the item and minus .160 for the 
second part of the item at .01 level. Again item number 16 showed a 
.215 significant correlation at .05 level only for the second part of the 
item. Once again item number 17 showed no correlation at any 
significant level. Item number 18 showed a .268 significant correlation 
for the first part of the item and - .271 for the second part of the item at 
.01 level. Other items showed no significant correlation at any levels. 
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Scoring 

Through the statistical analysis, scores were generated and the 
highest possible score for gender discrimination experiences given in 
the inventory is “18” and the lowest score is “0”.Within this range the 
results showed the least scores and the highest scores that the sample 
to which the inventory was administered had undergone the gender 
discrimination experiences. The highest scores show the highest levels 
of gender discrimination they had and the lowest scores show the 
lowest levels of gender discrimination they had for each discrimination 
situation. Number of true responses given for all the items in the 
inventory have obtained a score of 18 with a percentage of  100%.the 
number of true responses given for 17 items obtained a score of 17 with 
a percentage of 94.44. The number of true responses for the item 16 
obtained a score of 16 with a percentage of 88.89%. The number of true 
responses for 15 items obtained a score of 15 with a percentage of 
83.33%.  The least score was 12 with a percentage of 66.67. 
Discussion 

 This study was conducted to develop an emotional response 
inventory for the gender discrimination experiences of females which 
was done in Mysore, India.  

The results for the first research question show that the sample 
female population has experienced the gender discrimination 
situations. Among them, the restrictions made on them to go outside 
home during night time, have recorded the highest frequency. The 
second highest was prohibitions made on them to invite opposite sex 
friend to their house. This shows that the restrictions made on female 
participant’s lifestyle and the freedom to maintain interpersonal 
relationships in a desired way have been perceived as most common 
discrimination situations. 

Overall, the results show that the females experience the 
numerous gender discrimination situations, as they mentioned in the 
pilot study. These situations range from the most frequent like the 
restrictions made on them to go outside home during night time and 
the prohibitions made on them to invite opposite sex friend to their 
house, being a victim of accusations based on gender specific or gender 
irrelevant dressing styles, restrictions made on staying outside home, 
restrictions made on to come home soon to assure safety and having to 
keep guardians always informed about where she is, and  to less 
frequent situations like other people undermining their skills and 
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abilities because they are  females, being not allowed to play or 
criticized been in a competitive activity with members of opposite sex, 
though they have the qualifications, dreams and interests, and right to 
go for a job or to participate in a sport which they wanted but they were 
not allowed to go/participate because being a female.  

The sanctions imposed on them to mingle only with the people 
that family members or guardians approve , being disturbed to not to 
continue studies because of the certain religious and social exclusion 
like caste related traditions and being humiliated for driving or riding 
male stereotyped motor vehicles, having to pay attention to household 
works rather than studies, being not allowed to go outside the locality 
for studies because of too much risk for being harassed, and being 
verbally or physically harassed by opposite sex members in outside 
showed moderate frequencies compared to other situations that they 
experiences. Remarkably, no gender discrimination situation showed a 
lowest frequency (at least 85.5% have responded that they have 
experienced these situations. 

It seems the most frequent gender discrimination experiences 
ranked here are the ones that the opposite gender enjoys with some of 
the socio-cultural benefits and every woman throughout the history has 
been experiencing as restrictions made on them and which we can see 
that they will be punished or labeled as misbehaving or stigmatized if 
they behave contradictorily.  

The most important and the most focused construct of this 
study is the assessment of emotional responses of females to gender 
discrimination situations. Out of the ten alternative emotional 
responses given in the inventory, anger rated as the most frequent and 
most common emotional response for 11 gender discrimination 
situations that the sample experienced. In some cases where anger has 
not been the most frequent emotional response, then it has become the 
second most frequent emotional response. But anger is not the second 
most frequent emotional response in all cases. It has coincided with 
some other emotional responses like mainly sadness, feeling neutral, 
being hurt, guilty or manipulated as well as one of those emotions have 
been recorded as the second most frequent emotional experience in 
many of the cases. In many of the cases where anger was not the most 
common one, neutral feelings experienced have become the most 
common. Being verbally or physically harassed by opposite sex 
members in outside and being influenced on the dressing style by the 
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other people in the family has produced a higher number of angry 
responses compared to others.  

Though the person is aware that some other gender 
discrimination experiences are interfering and have made restrictions 
on their privacy, the experiences like the sanctions imposed on them to 
mingle only with the people those family members or guardians 
approve ,being not allowed to stay outside their home (e.g.: house of a 
relative) for a night because they are females ,whenever she goes out 
she is told to come/go home soon to assure her safety because she is a 
female ,wherever she goes outside having to speak over the phone to 
parents (or guardians) to inform that where she is , restriction on 
continuing studies because being a member of particular caste or a 
religion in which they are not supposed to do studies resulted in highest 
number of neutral feelings. When the least common emotions they 
experienced are considered, we cannot see a distinctive pattern in their 
common representation like most common ones. Also the emotions they 
experienced in between most common and least common ones are 
experienced at moderate frequencies without a distinctive pattern.  

The other response category was given to mention peculiar 
responses that they experienced other than those mentioned in the 
pilot study. These yielded subjective interpretation. But, as only two 
participants have given such frequency in the results, we cannot see a 
deviation from the emotional responses that they experienced in pilot 
study.  

Available research indicate that the women low in Gender 
identification experience less depressed emotions and higher self 
esteem (McCoy, 2003).But such a conclusion is impossible for this 
research because we are unaware of the gender identification intensity 
of the women in this sample. Anger is the most common emotional 
response for gender discrimination experiences. Anger is characterized 
by a negative psychological makeup. As Kimberly (2005) says this kind 
of emotional results associated with negative psychological states does 
not pose a good direction. So these finding help to support such type of 
theoretical propositions. Pavalko, Mossakowsky and Hamilton (2003) 
stated that perceptions of discrimination have an impact on health. We 
have found that number of negative emotions resulted due to gender 
discrimination experiences. Though the emotions like anger, sadness, 
guilt and worry themselves do not represent psychopathology, but a 
long term experience of them negatively affects the mental health. 
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Further, as Murell, Olson, Irene and Frieze (2010) studied, notion of 
sexual harassment as a form of sex discrimination that contributes to a 
hostile and intimidating work environment, similarly, this study also 
indicates he increased experience of angry emotions which may affect 
many of the situations in the environment they live. So the reactions to 
discrimination though not necessarily be emotional, can predict 
antisocial tendencies too, as Richman and Leary (2009) predict. 

While confirming (the manifestation of emotions like anger, 
sadness and guilt) and disconfirming (experience of neutral emotions 
though they are aware that the discrimination experience causes them 
harm/intruding the privacy), the findings from the past, this study 
shows the context specific implications like the experience of neutral 
feelings which represent cultural adaptiveness to experiences. 
  Though this study is consistent with some of the prior research 
which say that anger, sadness, hostility are common outcomes of 
gender discrimination, this poses some inconsistent implications. For 
example, as we said, the experience of neutral emotions even to the 
serious intrusions in to privacy can be seen. It suggests that gender 
discrimination is not always indicative of psychopathology. When the 
scores are considered, it can be said that the score of 12-18 represent 
the highest level of Gender discrimination. As the participants were 
those who have given true responses for at least 75% of the inventory 
were selected for analysis, this range can be said as representing the 
highest level of gender discrimination. 
Conclusion 
 In this study on the development of the emotional responses 
inventory for the gender discrimination experiences of females, the 
findings show that the females experiences higher levels of gender 
discrimination. The most common emotional responses for the 
experiences were anger and sadness and guilt. The other emotions like 
sense of being manipulated, disgust, regret and hurt has shown less 
frequent. The experience e of neutral emotions is relatively higher than 
the less frequent ones. The reliability and validity analysis of the 
inventory shows that the instrument is having a average reliability 
which is questionable. But this instrument is lacking content validity. 
The scores obtained for the items show that the sample has undergone 
higher level of gender discrimination experiences. 
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INTRODUCTION: 
Water balance is a basic concept in applied climatology and has been 

gaining importance in various fields of Agriculture and Water Management. 
With increasing population and decreasing per capita availability of water, 
optimum utilization and conservation of water has become a problem of vital 
importance in which water balance plays a major role. It is well established  
that water supply to a region is primarily through precipitation and the water 
loss is almost entirely due to evapotranspiration. The wetness and dryness of a 
place is determined by the relative magnitudes of precipitation and potential 
evapotranspiration. The water balance elements are precipitation, potential 
evapotranspiration, actual evapotranspiration, water deficit, water surplus, 
moisture adequacy, Aridity Index, Humidity Index and Moisture Index. 
Thornthwaite and Mather (1955), Penman (1956), Van Bavel (1956) and 
Christinan (1970) have developed formula for estimation of potential 
evapotranspiration. In India the formula devised by Thornthwaite and Mather 
(1955) has been intensively used for evaluation of water balance studies at 
national, state, regional, basin, district and micro level by Subrahmanyam and 
Sastri (1969 a and b 1971) Bora (1976) Ram mohan (1978), Hema malini 
(1979), Viswanadham (1981) Sambasiva Rao (1983 and 1986) Sambasiva Rao 
and Kalavathi (1983)  Sambasiva Rao and Rajeswari (1985), Kalavathi (1985), 
Vasthala (1987), Rajeswari (1990), Krishna Reddy (1990), Madhuramma 
(1992). The above said researchers have carried out extensive studies on water 
balance application in agriculture, water resources development and drought 
climatology. 

LOCATION MAP OF THE RAYALASEEMA REGION 

 
Fig.1 
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STUDY AREA:- 

The Rayalaseema region covers in an area about 67,293sq.km. The 
region covers Anantapuramu, Chittoor, Kadapa and Kurnool districts. 
Geographically the districts is located in between 120 – 371 to 160 – 181 
northern latitudes, and 760 -501 to 790 – 591 eastern longitudes. There are 
about 234 revenue mandals and 4395 revenue villages in Rayalaseema 
region. The total population of the Rayalaseema region 1, 55, 04,738 (2O11 
census). The density of population is 230 persons per sq.km. 

OBJECTIVES: 
The main objectives of the study are 

1. to study the distribution of  annual water balance elements like  potential 
evapotranspiration (PE), actual evapotranspiration (AE), water deficit 
(WD), water surplus (WS), moisture adequacy (Ima), Aridity Index (Ia), 
and Moisture Index (Im).  

2. to study the  concentration  index at mandal level of various sources of 
irrigation of  the   Rayalaseema region  and 

3. to bring out the intensity of irrigation of the Rayalaseema region.  
METHODOLOGY: 
1. The data pertaining to monthly rainfall period of 100 years has been 

collected for about 47 stations of the Rayalaseema region. The rainfall data 
is analyzed to describe the  annual rainfall distribution in the Rayalaseema 
region, 

2. The temperature data over a period of 50 years has been collected for the 
Rayalaseema region for available stations.  The data is analyzed to study 
the thermal efficiency. Based on book keeping procedure of Thornthwaite 
and Mather (1955) method the monthly and annual  potential 
evapotranspiration, actual evapotranspiration, water deficit and water 
surplus are worked out,   

3. Based on the values of PE, AE and WD the moisture adequacy, Aridity 
Index and Moisture Index are worked out and mapped on annual basis of 
the Rayalaseema region. The water balance of region is worked out,  

4. The Bhatia method (1965) index of concentration method has been 
adopted to work out for the year of 2013-2014 the concentration index of 
canal, tanks, tube well, dug well, lift irrigation and other sources at 
mandal level and are mapped to show spatial distribution, 

5. The intensity of irrigation has been worked out for the year of 2013-2014 
taking net area sown and total irrigated area at mandal level multiplied by 
hundred  
                                Mandal level net area sown              × 100 

                       Mandal level intensity of irrigation 
 

 ANNUAL WATER BALANCE ELEMENTS OF THE RAYALASEEMA 
REGION: 
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The mean annual rainfall varies from 485mm in Yadiki station to a 

maximum of 1348mm in Satyavedu station (Table-1). The average annual 
rainfall of the Rayalaseema region is 728.28mm. The potential 
evapotranspiration value varies from 1396mm in Bangarupalem station to a 
maximum of 1857mm in Badvel station. The average annual potential 
evapotranspiration value of the Rayalaseema region is 1654.42mm. The 
potential evapotranspiration value is less than 1500mm in Bangarupalem, 
G.Bramheswaram, Hindupur, Kuppam, Madakasira, Madanapalli, 
Palamaneru, Punganuru and Srisailam stations. The potential 
evapotranspiration value varies from 1500mm to 1600mm in Aluru, Dhone, 
Gooty, Kadiri, Kalyanadurgam, Penukonda and Rayadurgam stations. The 
potential evapotranspiration value ranges from 1600mm to 1700mm in Adoni, 
Ananatapuram, Bukkapatnam, Yemmiganur, P.Ahobilam, Pathikonda, 
Puttur, Satyavedu and Uravakonda stations. The potential evapotranspiration 
value exceeds 1800mm in Badvel, Kadapa, Jammalamadugu, Nandyal, 
Proddutur, Rajampet and Sidhavatam stations. In other stations it varies from 
1700mm to 1800mm. 

The actual evapotranspiration value varies from 674mm in 
Dharmavaram station to a    maximum of 1190mm in P.Ahobilam station. The 
average annual actual evapotranspiration value of the Rayalaseema region is 
899.23mm. The actual evapotranspiration value exceeds 1000mm in Atmakur, 
Chandragiri, Chittoor, G.Bramheswaram, P. Ahobilam, Puttur, Satyavedu, 
Sidhavatam Srisailam and Vayalpadu stations. The actual evapotranspiration 
value varies from 900mm to 1000mm in Adoni, Allagadda, Kadapa, Kalahasti, 
Kamalapuram, Kuppam, Nandikotkur, Palamaneru, Punganuru, and 
Rajampet stations. The actual evapotranspiration values range from 800mm to 
900mm in Aluru, Bangarupalem, Yemmiganur, Jammalamadugu, Gooty, 
Koilakuntla, Kurnool, Pathikonda, Proddutur, Pulivendula, Rayachoti and 
Tadipatri stations. In other stations it is less than 800mm. (Table-1 and Fig.2)  

The water deficit ranges from 370mm in Srisailam station to a 
maximum of 1058mm in Dharmavaram station. The average annual water 
deficit of the Rayalaseema region is 755.19mm. The water deficit values are 
more than 900mm in Anantapuram, Dharmavaram, Jammalamadugu, 
Proddutur, Pulivendula, Tadipatri, and Yadiki stations. The water deficit 
values range from 700mm to 900mm in Allagadda, Anantapuramu, Badvel, 
Bukkapatnam, Kadapa, Dhone, Yemmiganur, Gooty, Hindupur, Kadiri, 
Kalahasti, Kalyanadurgam, Kamalapuram,  Koilakuntla, Kurnool,  
Madakasira,  Nandikotkur, Nandyal,  Pathikonda, Penukonda, Rajampet, 
Rayachoti,  Rayadurgam, Sidhavatam, Uravakonda, and Vayalpadu stations. 
In other stations the water deficit value is less than 700mm. There is no 
annual water surplus in any station of the Rayalaseema region.  

 The moisture adequacy value varies from 39% in Dharmavaram station to 
a maximum 74% in G.Bramheswaram and Srisailam stations. The average 
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annual moisture adequacy is 54%. The average annual moisture adequacy 
values are more than 70% in G.Bramheswaram, P.Ahobilam and Srisailam 
stations. The moisture adequacy varies from 60% to 70% in Atmakur, 
Chandragiri, Chittoor, Kuppam, Madanapalli, Palamaneru, Punganuru, 
Puttur and Satyavedu stations. It varies from 50% to 60% in Adoni, Allagadda, 
Aluru, Badvel, Bangarupalem, Kadapa, Dhone, Yemmiganur, Gooty, 
Hindupur, Kalahasti, Kamalapuram, Koilakuntla, Madakasira, Nandikotkur, 
Nandyal, Pathikonda, Penukonda, Rajampet, Sidhavatam and Vayalpadu 
stations. In other stations it is less than 50%. 

 The Aridity Index value varies from 26% in G.Bramheswaram and 
Srisailam stations to a maximum of 61% in Dharmavaram station. The 
average annual Aridity Index value of the Rayalaseema region is 46%. The 
Moisture Index values show semi-arid type of climate in Anantapuramu and 
Dharmavaram stations. In other stations dry sub-humid type of climate is 
noticed.  

TABLE-1 
ANNUAL WATER BALANCE ELEMENTS OF THE 
RAYALASEEMA REGION  

S.n
o Station P in 

mm 

PE 
in 

mm 

AE 
in 

mm 

WD 
in 

mm 

WS 
in 
m
m 

Im
a in 
% 

Ia 
in 
% 

Im 
in % 

C
C 

1 Adoni 679 161
9 

921 698 0 57 4
3 

-
25.8 

C1 

2 Allagadda 713 
181

7 973 845 0 54 
4
6 

-
27.6 C1 

3 Aluru 580 159
3 

848 745 0 53 4
7 

-
28.2 

C1 

4 Anantapuramu 539 
165

7 735 922 0 44 
5
6 

-
33.6 D 

5 Atmakur 818 173
7 

103
7 

700 0 60 4
0 

-
24.0 

C1 

6 Badvel 741 
185

7 961 896 0 52 
4
8 

-
28.8 C1 

7 Bangarupalem 762 139
6 

802 594 0 57 4
3 

-
25.8 

C1 

8 Bukkapatnam 614 
163

4 746 888 0 46 
5
4 

-
32.4 C1 

9 Chandragiri 911 173
7 

103
8 

699 0 60 4
0 

-
24.0 

C1 

10 Chittoor 896 
174

1 
106

0 681 0 61 
3
9 

-
23.4 C1 

11 Kadapa 763 183
4 

990 844 0 54 4
6 

-
27.6 

C1 

12 Dharmavaram 525 173 674 105 0 39 6 - D 
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2 8 1 36.6 

13 Dhone 538 
155

7 783 774 0 50 
5
0 

-
30.0 C1 

14 Yemmiganur 605 
162

3 
892 731 0 55 

4
5 

-
27.0 

C1 

15 
G.Bramheswara
m 

127
0 

147
8 

110
0 378 0 74 

2
6 

-
15.6 C1 

16 Gooty 568 
156

2 
808 754 0 52 

4
8 

-
28.8 

C1 

17 Hindupur 583 
147

1 769 702 0 52 
4
8 

-
28.8 C1 

18 Jammalamadugu 611 
181

3 
845 968 0 47 

5
3 

-
31.8 

C1 

19 Kadiri 615 
158

2 779 803 0 49 
5
1 

-
30.6 C1 

20 Kalahasti 
119

0 
170

4 
987 717 0 58 

4
2 

-
25.2 

C1 

21 Kalyanadurgam 514 
158

0 713 867 0 45 
5
5 

-
33.0 C1 

22 Kamalapuram 634 
179

0 
924 866 0 52 

4
8 

-
28.8 

C1 

23 Koilakuntla 656 
174

7 883 855 0 51 
4
9 

-
29.4 C1 

24 Kuppam 813 
143

4 
922 512 0 64 

3
6 

-
25.6 

C1 

25 Kurnool 551 
171

7 837 879 0 49 
5
1 

-
30.6 C1 

26 Madakasira 571 
144

6 
755 701 0 52 

4
8 

-
28.8 

C1 

27 Madanapalli 749 
145

4 899 555 0 62 
4
8 

-
28.8 C1 

28 Nandikotkur 669 
173

5 
915 809 0 53 

4
7 

-
28.2 

C1 

29 Nandyal 763 
181

0 
102

0 801 0 56 
4
4 

-
26.4 C1 

30 P. Ahobilam 
106

0 
166

5 
119

0 
475 0 71 

2
9 

-
17.4 

C1 

31 Palamaneru 855 
146

4 941 523 0 64 
3
6 

-
21.6 C1 

32 Pathikonda 606 
161

4 
827 787 0 51 

4
9 

-
29.4 

C1 

33 Penukonda 593 
153

6 772 764 0 50 
5
0 

-
30.0 C1 

34 Proddutur 630 
180

4 
873 931 0 48 

5
2 

-
31.2 

C1 

35 Pulivendula 604 
176

8 842 926 0 48 
5
2 

-
31.2 C1 
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36 Punganuru 801 140
8 

927 481 0 66 3
4 

-
20.4 

C1 

37 Puttur 
110

0 
166

9 
110

6 563 0 66 
3
4 

-
20.4 C1 

38 Rajampet 779 183
4 

959 875 0 52 4
8 

-
28.8 

C1 

39 Rayachoti 671 
171

9 845 874 0 49 
5
1 

-
30.6 C1 

40 Rayadurgam 502 157
1 

701 870 0 45 5
5 

-
33.0 

C1 

41 Satyavedu 
134

8 
167

7 
114

6 531 0 68 
3
2 

+9.
2 C1 

42 Sidhavatam 833 183
4 

107
4 

760 0 59 4
1 

-
24.6 

C1 

43 Srisailam 
107

0 
142

3 
105

5 370 0 74 
2
6 

-
15.6 C1 

44 Tadipatri 544 177
8 

830 948 0 47 5
3 

-
31.8 

C1 

45 Uravakonda 524 
161

9 771 848 0 48 
5
2 

-
31.2 C1 

46 Vayalpadu 781 177
2 

100
8 

764 0 57 4
3 

-
25.8 

C1 

47 Yadiki 485 
174

6 781 965 0 45 
5
5 

-
33.0 C1 

 
Note: - P = Precipitation. PE = Potential Evapotranspiration.  AE = Actual 
Evapotranspiration. WD =   

             Water Deficit. WS = Water Surplus. Ima = Moisture adequacy. 
Ia = Aridity Index. CC =    
             Climatic Classification. Im =Moisture index 

Note: - A = Per Humid B1-B4 = Humid C1 = Dry Sub humid C2 = Moist Sub 
Humid D = Semi Arid   
             E = Arid 
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Fig.2 

IRRIGATION OF THE RAYALASEEMA REGION  
In Andhra Pradesh irrigation is identified as a crucial factor due to 

high monsoon variability and adequacy rainfall. Irrigation protects from the 
delayed arrival of early withdrawal of monsoon which leads to droughts and 
famines. The State government has understood the importance and 
significance of irrigation and proposed a number of minor, medium and major 
irrigation projects to bring land under assured water supply. Therefore it has 
proposed to inter link the rivers in the Andhra Pradesh state to divert the 
flood water to areas of in adequate rainfall. The major sources of irrigation are 
canals, wells, tanks and other sources. Of all the sources canals are most 
significance source of irrigation, which accounted for about 45% of total 
irrigated area followed by wells 35%, tanks 16% and remaining 4% is irrigated 
from other sources. 

Andhra Pradesh has about 50 major, medium and minor river basins. 
The major river systems are Godavari, Krishna and Penna which cover about 
of the 75% of the area this state. Andhra Pradesh has about 15 million hectors 
of irrigation potential. It compromise of 9 million hectors under major and 
medium irrigation and 3 million hectors under minor irrigation, 2 million 
hectors from ground water resources. The major and medium irrigation 
projects are Nagarjuna sagar project across Krishna river, Pochapadu project 
on the Godavari river, Tungabadra high and low canal and K.C.canal, 
Prakasam barrage across the Krishna river, the Godavari barrage at 
Dawaleswaram on the river of Godavari, Vamshadhara project, Kaddam 
project across river Kaddam the tributary of Godavari, Srisailam right canal, 
Somasila, Nizam sagar across the Manjeera river, Sri Ramsagara project, 
Vattigadda reservoir across the Nagavali river, Thandava project, Gandipalem 
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project across Maneru river, Gajuladinne project across Handri river, Swarna 
project, Ravada reservoir, Jangavata reservoir, Konam project, Madduvalasa 
project, Peddakaluva project, Vengalaraya sagar project, Cheyeru project, 
Malluruvagu project, Mukkamamidi project, Vattivagu project, Boggulavagu 
project, Errakaluva reservoir, Vengal Rao lift irrigation, Varadarajula swamy 
project, Peddavagu project, Tallicheru project, Gundlavagu project, Gilleru 
project, Maddigedda project, Kanpur canal schema, Priyadarshini jural project, 
Eluru project, Singuru project, Telugu Ganga project, Ichampalli project, 
Handri-Niva project, Pincha project, Juleru project, Varaha reservoir, Moosi 
reservoir, Rajolibanda reservoir, Vegavathi project, Seetha nagar and Pedigam 
projects. 

The total irrigated area of Rayalaseema region is 6, 30,918 hectors of 
land which accounts to 9.375% of the total Geographical area of the 
Rayalaseema region. Out of this about 1, 39,878 hectors of land (22.17%) is 
under canal irrigation, 45,490 hectors of land (7.210%) is under tank 
irrigation, 3, 65,128 hectors of land (57.87%) is under tube well irrigation, 
68,021 hectors of land (10.781%) is under dug well irrigation, 9,828 hectors of 
land (1.557%) under lift irrigation and 2,573 hectors of land (0.407%) is under 
other sources of irrigation. The main sources of irrigation in Rayalaseema 
region is in tube well followed by canal, dug well, tanks, lift irrigation and 
other sources of irrigation. 
1. CANAL 
 The total canal irrigated area in Rayalaseema region is 1, 39,878 
hectors of land in 2009-10 which accounts for 2.078% of the total geographical 
area and 22.17% of the total irrigated area. The Kurnool district has the 
maximum irrigation of 91,587 hectors of land which accounts for 67.47% of the 
total canal irrigated area of the Rayalaseema region, followed by 27,042 
hectors of land in Kadapa district which amounts to 19.33%, 20,965 hectors of 
land in Anantapur district which accounts to 14.99% and 284 hectors of land in 
Chittoor district which amounts to 0.203% of the total canal irrigated area. 
 In Kurnool district the concentration of canal irrigated is high in 
Kurnool, Kodumur, Krishnagiri, Nandikotkur, Pagidyala, J.Bunglow, 
Velugode, Pamulapadu, Nandyal, Mahanandi, Panyam, Gadivemula, 
Allagadda, Rudravaram, Sirvel, Gospadu, Dornipadu, Banaganapalle, Adoni, 
Kowthalam, Yemmiganur, Nandavaram, Chippagiri, Holagunda, Halaharvi 
and Gonegandla mandals. In Anantapur district the canal irrigated area is 
high in Garladinne, B.K.Samudram, Narpla, Pamidi, Urvakonda, Vajrakarur, 
Vidapanakal, Brahmasamudram, D.Hirehal, Kanekal and Bommanahal 
mandals. In Chittoor district there is no high concentration canal irrigation. In 
Kadapa district the canal irrigation is found high in Rajupalem, Duvvur, 
B.Mattam, B.Kodur, Khajipeta, Chapadu, Proddutur, Chennur and Kadapa 
mandals. 
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 In the majority of the mandals of the Rayalaseema region there is no 
canal irrigation. The canal irrigation concentration is high in western, 
northern and parts of Kunderu basin of Kurnool district, north western parts 
of Anantapur district and a few mandals in Kadapa district and Chittoor 
district. (Table 2, Fig.3) 

 
Fig.3 

2. TANKS: - 
 The total tank irrigated area of the Rayalaseema region in 45,490 
hectors of land 2009-10 which accounts to 0.675% of the total geographical 
area and 7.21% of the total irrigated area of the Rayalaseema region. The tank 
irrigation is found in high in Chittoor district. The total tank irrigated in 
Chittoor district is 21,998 hectors which accounts to 48.375%. In Kurnool 
district the total tank irrigated area is 8,878 hectors of land which amounts to 
19.516%. In Anantapur district the total tank irrigated area is 7,391 hectors 
which accounts to 16.247% and in Kadapa district the total tank irrigated area 
is 7,223 hectors which amounts to 15.878% of the total tank irrigated area of 
the Rayalaseema region. 
 The concentration of tank irrigated area in Kurnool district is high in  
Midthur, Atmakur, Velugode, Kothapalle, Panyam, Sirvel, Sanjamala, 
Kolimigundla, Owk, Aspari, Tuggali and Maddikera mandals. In Anantapur 
district the concentration is found is high in  Atmakur, Singanamala, 
Guntakal, Gooty, Dharmavaram, Cennekothapalle, Ramagiri, Kambadur, 
Somandepalle, Roddam, Puttaparthi, Madakasira, Lepakshi, Gorantla, Kadiri, 
Mudigubba, Talupula and Tanakal mandals. In Chittoor district the 
concentration of tank irrigation is high in Puttur, Narayanavanam, 
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Vedurukuppam, Vadamalapeta, Tirupathi urban, Yerpedu, Srikalahasthi, 
Thottambedu, K.V.B.Puram, Buchinaidu Kandriga, Varadaiahpalem, 
Satyavedu, Nagalapuram, Pedda Thippasamudram, Kalakada, Pileru, 
Rompicherla, Yerravaripalem, Somala and Sodam mandals. In Kadapa district 
the concentration of tank irrigation is high in Porumamilla, Badvel, 
Gopavaram, Atloor, Galiveedu, T.Sundupalli, L.R.Palli, Ramapuram, 
Veeraballi, Nandalur, Penagalur, Chitvel, Rajampet and Obulavaripalle 
mandals. There is no tank irrigation central part of Kadapa district, western 
part of Anantapur district, southern part of Chittoor district. The tank 
irrigation is medium and low in a few mandals Kurnool, Anantapur, Kadapa 
and Chittoor districts (Table 2, Fig.4). 

 
Fig.4 

3. TUBE WELLS: - 
 The total tube well irrigated area of the Rayalaseema region is 3, 
65,128 hectors of land in 2009-10 which accounts to 4.425% of the total 
geographical area of Rayalaseema region and 57.87% of the total irrigated area 
of the Rayalaseema region. The tube well irrigation is high in Kadapa district 
it is about 1, 17,997 hectors of land and amounts to 32.316% of the total tube 
well irrigated area of the Rayalaseema region. It is followed by Chittoor 
district which posses 97,995 hectors of tube well irrigation which accounts to 
26.838%. In Anantapur district the total tube well irrigation is about 80,093 
hectors of land which accounts to 21.935% of the total tube well irrigated area. 
In Kurnool district about 69,043 hectors of land is under tube well irrigation 
and accounts to 18.909%. 
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 The concentration of tube well irrigation is high in Kurnool district in 
Kallur, Orvakal, Dhone, Bethamcherla, Peapally, Midthur, Rudravaram, 
Chagalamarri, Sanjamala, Kolimigundla, Banaganapalle, Alur, Aspari, 
Pathikonda and Devanakonda mandals. In Anantapur district in about 47 
mandals the concentration of tube well irrigation is high. In Chittoor district 
in about 53 mandals the concentration of tube well irrigation is high and in 
Kadapa district in about 40 mandals the concentration of tube well irrigation 
is high. 
 The spatial distribution shows that in Anantapur, Chittoor and 
Kadapa districts the concentration of tube well of irrigation is high in majority 
of the mandals. In Kurnool district the concentration of tube well irrigation is 
low western, northern and Kunderu valley mandals. In Chittoor district in the 
southeastern mandals the concentration of tube well irrigation is low. It is also 
low in a few mandals of the Anantapur district. The concentration of tube well 
irrigation is low in a few mandals Kurnool, Kadapa, Anantapur and Chittoor 
districts (Table 2, Fig 5).  

 
Fig.5 

4. DUG WELL: -    
 The total area under dug well irrigation is about 68,021 hectors of land 
in 2009-10 which accounts to 1.01% of the total geographical area and 10.781% 
of the total dug well irrigated area of the Rayalaseema region. The dug well 
irrigation is found in high in Kurnool district. The area is about 28,201 hectors 
of land which accounts to 41.46% of the total dug well irrigated area. It is 
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followed by Chittoor district which has 26,871 hectors of dug well irrigation 
and it amount to 39.50% of the total dug well irrigation. In Anantapur district 
the total dug well irrigated area is about 8070 hectors and it accounts to 
11.86%. In Kadapa district the dug well irrigated area is low and it accounts to 
4,879 hectors of land which is 7.17% of the total dug well irrigated area. 
 The concentration of dug well irrigation is high in Kurnool district in  
Kodumur, Gudur, C.Belagal, Dhone, Veldurthi, Krishnagiri, Peapally, 
Nandikotkur, Midthur, Pagidyala, J.Bunglow, Atmakur, Pamulapadu, 
Kothapalle, Mahanandi, Sirvel, Koilakuntla, Dornipadu, Uyyalawada, 
Kowthalam, Kosigi, Nandavaram, Mantralayam and Holagunda mandals. The 
concentration of dug well irrigation is high in Anantapur district in Raptadu, 
Narpla, Guntakal, Gooty, Vajrakarur, Bathalapalle, Cennekothapalle, 
Kanaganaplle, Settur, Puttaparthi, Kothacheruvu, Bukkapatnam, Gorantla, 
Mudigubba, Nallamada, Nambulipulikunta, Talupula, Nallachervu, Amadagur 
and Gandlapenta mandals. In Chittoor district the concentration of dug well 
irrigation is high in Gudipala, Yaddamarri, Gangadharanellor, Bangarupalem, 
Thavanampalle, Irala, Puttur, Narayanavanam, Karvatinagar, Vadamalapeta, 
Palasamudram, Nindra, Vijayapuram, Tirupathi urban and rural, Chandragiri, 
Pakala, Renigunta, Yerpedu, Srikalahasthi, Thottambedu, K.V.B.Puram, 
Buchinaidu Kandriga, Varadaiahpalem, Satyavedu, Nagalapuram, Pichatur, 
B.Kothakota, Vayalpadu, Kalikiri, Kalakada, Pileru, Peddapanjani, Somala, 
Gangavaram, Ramakuppam, Kuppam and Gudupalle mandals. In Kadapa 
district the high concentration of the dug well irrigation is found in Kondapur, 
Galiveedu, Chinnamandem, Sambepalli, T.Sundupalli, L.R.Palli, Ramapuram 
and Nandalur mandals. 
 The spatial distribution shows in northern, central and eastern 
mandals of Kurnool district, central, southeastern and eastern mandals of 
Anantapur district, southern, eastern and southeastern mandals of Chittoor 
district the concentration is high. The concentration is medium and low in a 
few mandals of Kurnool, Anantapur, Kadapa and Chittoor districts (Table 2, 
Fig.6). 
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Fig.6 

5. LIFT IRRIGATION: -   
 The total area under lift irrigation is 9,828 hectors of land in 2009-10 
which accounts to 0.416% of the total geographical area and 1.557% of the 
total irrigated area of the Rayalaseema region. In Kurnool district the 
maximum lift irrigation area 9,206 hectors of land is found which accounts to 
93.67% of the total lift irrigated area followed by Kadapa district which has 
554 hectors of land and accounts to 5.64%. In Anantapur district it is about 68 
hectors of land is under lift irrigation and it accounts to 0.69% of the total lift 
irrigation area.  
 The spatial distribution shows that in the northern and southeastern 
mandals of the Kurnool district the concentration of lift irrigation is high. 
There is no land under lift irrigation in Chittoor district. In majority of the 
mandals of Rayalaseema region the area under lift irrigation is nil (Table 2). 
6. OTHER SOURCES: -  
 The total land under other sources of irrigation is 2,573 hectors which 
accounts to 0.038% of the total geographical area and 0.407% of the total 
irrigated area of the Rayalaseema region. The Anantapur district has highest 
area of about 1,590 hectors of land under other sources irrigation which 
accounts to 61.79% of the total other sources irrigated area, followed by 
Kurnool district with 873 hectors and accounts to 33.929%. In Kadapa district 
with it is about 88 hectors which accounts to 3.420% and in Chittoor district it 
is about 22 hectors of land which amounts to 0.855% of the total other sources 
irrigated area of the Rayalaseema region. 
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 From the analysis of irrigation it is found that in Rayalaseema region 
about 3,65,128 hectors of land under tube well irrigation with 58.787% of the 
total irrigated area ranked first followed by canal irrigated by 1,39,878 hectors 
of land with 22.17%, dug well irrigated area with 68,021 hectors of land with 
10.78%, tank irrigation with 45,490 hectors of land with 7.21%, lift irrigation 
with 9,828 hectors of land with 1.557% and other sources of irrigation with 
2,573 hectors which accounts to 0.407% of the total irrigated area of the 
Rayalaseema region. 
 Due to high concentration of tube well irrigation and high extraction 
of ground water resources there is a steep fall in the deep ground water levels 
and in some cases due to over extraction the bore wells are dried. The farmers 
are digging the bore wells to a depth of about 100 meters to extract the deep 
ground water resources, if available.  

www.ijmer.in 108



INTERNATIONAL JOURNAL OF MULTIDISCIPLINARY EDUCATIONAL RESEARCH 

ISSN : 2277-7881; IMPACT FACTOR - 2.972; IC VALUE:5.16 
VOLUME 4, ISSUE 4(2), APRIL 2015 

 

   
TABLE – 2 

IRRIGATION INDEX MANDAL WISE OF THE RAYALASEEMA REGION (2013-2014) 
S.No Station CANAL TANKS TUBE  

WELLS 
DUG  

WELLS 
LIFT 

IRRIGATION 
OTHER 

SOURCES 
1 Kurnool  2.37 0.44 0.67 0.15 3.57 0 
2 Kallur 0 0 1.72 0 0 0 
3 Orvakal 0 0 1.49 0.73 0 0 
4 Kodumur 1.45 0 0.84 1.91 0 0 
5 Gudur 0 0.12 0.43 7.37 0 0 
6 C.Belagal 0.55 0.02 0.12 4.08 9.57 0 
7 Dhone 0 0 1.11 3.53 0 0 
8 Bethamcherla 0 0 1.72 0 0 0 
9 Veldurthi 0 0 0.84 5.1 0 0 

10 Krishnagiri 2.28 0.31 0.42 2.29 0 0 
11 Peapally 0 0 1.19 3.04 0 0 
12 Nandikotkur 2.5 0.18 0.43 1.83 0 0 
13 Midthur 0 2.28 1.1 2.01 0 0 
14 Pagidyala 3.13 0 0.11 2.44 0 0 
15 J.Bungalow 2.38 0.11 0.2 3.47 0 0 
16 Atmakur 0 1.69 0.38 6.58 0 0 
17 Velugode 3.98 1.16 0.02 0.12 1.49 0 
18 Pamulapadu 2.81 0 0 3.77 0 0 
19 Kothapalle 0 2.59 0.32 6.27 0 0 
20 Srisailam 0 0 0 0 0 0 
21 Nandyal 2.89 0.17 0.35 0.52 9.23 0 
22 Mahanandi 2.23 0 0.54 1.71 0 0 
23 Panyam 1.64 2.46 0.71 0.03 4.28 0 
24 Gadivemula 2.48 0.05 0.66 0.66 0 0 
25 Allagadda 1.97 0.16 0.95 0 0 0 
26 Rudravaram 1.54 0 1.13 0 0 0 
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27 Sirvel 2.47 2.21 0.25 1.46 0.39 0 
28 Chagalamarri 0 0 1.72 0 0 0 
29 Gospadu 4.22 0 0.04 0.07 3.83 0 
30 Koilakuntla 0.54 0 0.18 0 7.17 0 
31 Dornipadu 4.38 0 0.03 0 1.6 0 
32 Uyyalawada 0 0.19 0.05 0 9.73 0 
33 Sanjamala 0 3.91 1.08 0 0 0 
34 Kolimigundla 0 1.74 1.51 0 0 0 
35 Banaganapalle 1.54 0.6 1.06 0 0 0 
36 Owk 0.99 4.89 0.73 0.02 0 0 
37 Adoni 2.49 0.73 0.68 0 0.4 0 
38 Kowthalam 1.59 0 0.48 2.26 9.41 0 
39 Kosigi 0.58 0 0.04 6.79 6.44 0 
40 Peddakadubur 0.86 0.69 0.66 3.74 0 0 
41 Yemmiganur 2.01 0.05 0.46 2.47 0 0 
42 Nandavaram 1.84 0 0.18 1.63 3.09 0 
43 Mantralayam 0.05 0 0.93 4.3 1.37 0 
44 Alur 0 0.72 1.57 0.32 0 0 
45 Chippagiri 3.85 0.04 0.1 0.88 0 0 
46 Aspari 0 1.11 1.58 0 0 0 
47 Holagunda 3.27 0.04 0.39 0.05 3.96 0 
48 Halaharvi 4.12 0.53 0.08 0 0.66 0 
49 Pathikonda 0 0 1.49 1.32 0 0 
50 Devanakonda 0.09 0.73 1.13 2.7 0 0 
51 Tuggali 0 5.23 0.73 2.09 0 0 
52 Maddikera 0 2.26 0.32 6.54 0 0 
53 Gonegandla 3.13 0 0.43 0.55 0 0 
54 Anantapur 0.6 0 1.49 0 0 0 
55 Raptadu  0 0 1.41 1.76 0 0 
56 Garladinne 1.3 0.12 1.07 0.12 0 0 
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57 Atmakur 0 2.68 1.03 2.12 0 0 
58 Kudair  0 0 1.72 0 0 0 
59 Singanamala 0.31 3.14 1.22 0 0 0 
60 B.K.Samudram 1.25 0 1.24 0 0 0 
61 Narpla 1.04 0.41 0.42 4.93 0 0 
62 Tadipatri 0 0 1.72 0 0 0 
63 Yadiki  0 0 1.72 0 0 0 
64 Peddapappur 0 0 1.72 0 0 0 
65 Putlur 0 0 1.72 0 0 0 
66 Yellanur 0 0 1.67 0.29 0 0 
67 Guntakal 0.53 4.59 0.94 1.16 0 0 
68 Gooty 0 2.34 1.1 1.95 0 0 
69 Pamidi 1.75 0.7 0.42 0 0 0 
70 Peddavadagur 0 0 1.72 0 0 0 
71 Uravakonda 1.15 0 0.75 0.43 5.78 0 
72 Vajrakarur 2.07 0 0.62 1.78 0 0 
73 Vidapanakal 3.92 0.41 0.17 0.07 0 0 
74 Dharmavaram 0 3.43 1.3 0 0 0 
75 Tadimarri 0 0 1.7 0.11 0 0 
76 Bathalapalle 0 0.74 1.04 3.43 0 0 
77 Cennekothapalle 0 4.97 0.72 2.31 0 0 
78 Kanaganaplle 0 0 0.94 4.54 0 0 
79 Ramagiri 0 1.45 1.56 0 0 0 
80 Kalyanadurgam 0 0 1.72 0 0 0 
81 Beluguppa 0 0 1.72 0 0 0 
82 Kambadur 0 2.11 1.46 0 0 0 
83 Kundurpi 0 0 1.72 0 0 0 
84 Brahmasamudram 1.26 0 1.08 0 0 0 
85 Settur 0 0 0.81 5.26 0 0 
86 Rayadurgam 0 0 1.72 0 0 0 
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87 D.Hirehal 1.04 0 1.32 0 0 0 
88 Gummagatta 0.72 0 0.84 0 0 0 
89 Kanekal 3.14 0 0.36 0.04 0 0 
90 Bommanahal 3.44 0 0.3 0.04 0 0 
91 Penukonda 0 0 1.72 0 0 0 
92 Somandepalle 0 8.04 0.74 0 0 0 
93 Roddam 0 4.79 1.14 0 0 0 
94 Puttaparthi 0 2.91 0.96 2.34 0 0 
95 Kothacheruvu 0 0 1.42 1.72 0 0 
96 Bukkapatnam 0 0 1.21 2.97 0 0 
97 Madakasira 0 4.28 1.2 0 0 0 
98 Amarapuram 0 0 1.72 0 0 0 
99 Gudibanda 0 0 1.64 0.48 0 0 

100 Rolla 0 0 1.72 0 0 0 
101 Agali 0 0 1.72 0 0 0 
102 Hindupur 0 0 1.72 0 0 0 
103 Parigi 0 0 1.72 0 0 0 
104 Lepakshi 0 1.3 1.56 0 0 0 
105 Chilamathur 0 0 1.72 0 0 0 
106 Gorantla 0 4.55 0.92 1.45 0 0 
107 Kadiri 0 4.63 1.3 0.81 0 0 
108 Mudigubba 0 1.4 0.99 3.26 0 0 
109 Nallamada 0 0.6 1.02 3.66 0 0 
110 Nambulipulikunta 0 0 1.26 2.69 0 0 
111 Talupula 0 1.9 1.17 1.86 0 0 
112 Nallachervu 0 0.33 1.44 1.37 0 0 
113 O.D.Cheruvu 0 0 1.55 0.99 0 0 
114 Tanakal 0 2.83 1.31 0.37 0 0 
115 Amadagur 0 0 1.39 1.92 0 0 
116 Gandlapenta 0 0 1.09 3.62 0 0 
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117 Chittoor 0 0 1.72 0 0 0 
118 Gudipala 0 0 1.33 2.25 0 0 
119 Yaddamarri 0 0 1.47 1.43 0 0 
120 Gangadharanellor 0 0 1.53 1.11 0 0 
121 Penumur 0 0 1.71 0.06 0 0 
122 Puthalapattu 0 0 1.58 0.8 0 0 
123 Bangarupalem 0 0 1.39 1.93 0 0 
124 Thavanampalle 0 0 1.4 1.87 0 0 
125 Irala 0 0 1.33 2.25 0 0 
126 Puttur 0 2.87 0.86 2.98 0 0 
127 Narayanavanam 0 2.07 0.78 3.98 0 0 
128 Karvatinagar 0.1 0.5 0.73 5.16 0 0 
129 Vedurukuppam 0 1.87 1.34 0.89 0 0 
130 Ramachandrapuram 0 0.09 1.09 0 0 0 
131 Vadamalapeta 0 1.49 1.18 2.07 0 0 
132 Palasamudram 0 0.27 1.07 3.58 0 0 
133 Srirangarajapuram 0.02 0.35 1.58 0.49 0 0 
134 Nagari 0 0 1.72 0 0 0 
135 Nindra 0 0.11 1.53 1.04 0 0 
136 Vijayapuram 0 0.81 1.52 1.01 0 0 
137 Tirupathi(Urban) 0 3.42 0.27 6.02 0 0 
138 Tirupathi(Rural) 0 0 1.13 3.43 0 0 
139 Chandragiri 0 0 1.09 3.67 0 0 
140 Pakala 0 0.89 1.07 3.14 0 0 
141 Pulicherla 0 0.24 1.64 0.26 0 0 
142 Renigunta 0 0.76 0.65 5.65 0 0 
143 Yerpedu 0 6.3 0.76 1.18 0 0 
144 Srikalahasthi 0 4.93 0.73 2.26 0 0 
145 Thottambedu 0 8.94 0.38 1.51 0 0 
146 K.V.B.Puram 0 5.24 0.9 1.07 0 0 
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147 B.N. Kandriga 0 7.44 0.38 2.54 0 0 
148 Varadaiahpalem 0 10.03 0.24 1.57 0 0 
149 Satyavedu 0 7.26 0.1 4.32 0 0 
150 Nagalapuram 0 2.59 0.29 6.46 0 0 
151 Pichatur 0.34 0.78 1.14 2.07 0 0 
152 Madanapalli 0 0.72 1.63 0 0 0 
153 Nimmanapalle 0 0 1.69 0.15 0 0 
154 B.Kothakota 0 0 1.45 1.55 0 0 
155 Kurubalakota 0 0 1.72 0 0 0 
156 Thamballapalle 0 0.44 1.52 0.85 0 0 
157 Peddamandyam 0 0 1.7 0.09 0 0 
158 Mulakalacheruvu 0 0.75 1.63 0 0 0 
159 P.T.. Samudram 0 1.13 1.58 0 0 0 
160 Vayalpadu 0 0 1.29 2.48 0 0 
161 Gurramkonda 0 0.37 1.67 0 0 0 
162 Kalikiri 0 0 1.09 3.46 0 0 
163 Kalakada 0 1.16 1.14 2.51 0 0 
164 Kambhamvaripalli 0 0.66 1.64 0 0 0 
165 Pileru 0 2.74 1.2 1.1 0 0 
166 Rompicherla 0 1.71 1.42 0.05 0 0 
167 Chinnagottigallu 0 0.26 1.69 0 0 0 
168 Yerravaripalem 0 1.13 1.58 0 0 0 
169 Punganuru 0 0 1.59 0.76 0 0 
170 Ramasamudram 0 0.79 1.62 0 0 0 
171 Chowdepalle 0 0.78 1.6 0.15 0 0 
172 Peddapanjani 0 0 1.48 1.37 0 0 
173 Somala 0 1.88 1.16 1.92 0 0 
174 Sodam 0 2.43 1.35 0.45 0 0 
175 Palamaneru 0 0.68 1.46 1 0 0 
176 Gangavaram 0 0.09 1.3 2.37 0 0 
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177 Baireddipalle 0 0.19 1.53 0.95 0 0 
178 Venkatagirikota 0 0 1.67 0.26 0 0 
179 Ramakuppam 0 0.14 1.51 1.13 0 0 
180 Santhipuram 0 0 1.72 0 0 0 
181 Kuppam 0 0 1.19 3.07 0 0 
182 Gudupalle 0 0.47 1.02 3.74 0 0 
183 Kondapur 0 0 1.53 1.08 0 0 
184 Mylavaram 0 0 1.72 0 0 0 
185 Peddamudium 0 0 1.72 0 0 0 
186 Rajupalem 3.63 0 0.3 0 0 0 
187 Duvvur 1.86 0.21 0.98 0 0 0 
188 Mydukur 0.63 0.16 1.46 0 0 0 
189 B.Mattam 1.73 0.01 1.06 0 0 0 
190 S.A.K.N 0.23 0.33 1.59 0 0 0 
191 Kalasapadu 0 0.59 1.65 0 0 0 
192 Porumamilla 0 2.75 1.39 0 0 0 
193 B.Kodur 1.13 0.62 1.21 0 0 0 
194 Badvel 0 8.52 0.72 0 0 0 
195 Gopavaram 0 7.05 0.79 0.21 0 0 
196 Khajipeta 2.62 0.04 0.6 0.14 0 0 
197 Chapadu 2.29 0 0.85 0 0 0 
198 Proddutur 2.12 0 0.91 0 0 0 
199 Jammulamadugu 0 0 1.72 0 0 0 
200 Muddanur 0 0 1.72 0 0 0 
201 Simhadripuram 0 0 1.72 0 0 0 
202 Lingala 0 0 1.72 0 0 0 
203 Pulivendula 0 0 1.72 0 0 0 
204 Vemula 0 0 1.72 0 0 0 
205 Thondur 0 0 1.72 0 0 0 
206 V.N.Palli 0 0 1.72 0 0 0 
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207 Yerraguntla 0 0 1.72 0 0 0 
208 Kamalapuram 0 0 1.72 0 0 0 
209 Vallur 0.23 0.35 1.48 0 0 0 
210 Chennur 2.55 0 0.75 0 0 0 
211 Atloor 0 1.97 1.45 0 0 0 
212 Vontimitta 0 0 1.72 0 0 0 
213 Sidhavatam 0 0 1.55 0.95 0 0 
214 Kadapa 3.5 0 0.39 0 0 0 
215 C.K.Dinne 0.13 0.11 1.66 0 0 0 
216 Pendlimarri 0 0 1.72 0 0 0 
217 Vempalli 0 0 1.72 0 0 0 
218 Chakrayapeta 0 0.1 1.54 0.94 0 0 
219 Galiveedu 0 1.19 1.08 2.89 0 0 
220 Chinnamandem 0 0.18 1.31 2.23 0 0 
221 Sambepalli 0 0 1.22 2.89 0 0 
222 T.Sundupalli 0.6 1.21 1.08 1.54 0 0 
223 Rayachoti 0 0 1.57 0.85 0 0 
224 L.R.Palli 0 2.95 0.63 4.26 0 0 
225 Ramapuram 0 1.23 0.55 5.89 0 0 
226 Veeraballi 0 1.55 1.21 1.84 0 0 
227 Nandalur 0 1.13 1.56 0 0 0 
228 Penagalur 0 1.19 1.57 0 0 0 
229 Chitvel 0 2.03 1.47 0 0 0 
230 Rajampet 0 1.22 1.57 0 0 0 
231 Pullampet 0 0.26 1.69 0 0 0 
232 Obulavaripalle 0 1.16 1.58 0 0 0 
233 Kodur 0 0.96 1.6 0 0 0 
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INTENSITY OF IRRIGATION: -   
 The intensity of irrigation is the ratio in percentage between total 
irrigated area and net area sown. The intensity of irrigation varies from 0% in 
Srisailam station to a maximum of 100% in Nagari and Renigunta mandals of 
the Chittoor district and Chapadu mandal of the Kadapa district. 

 In the Kurnool district the high intensity of irrigation is found 
Velugode, Mahanandi, Sirvel and Banaganapalle mandals. In Anantapur 
district the intensity irrigation is high in Peddapappur mandal only. The 
intensity of irrigation is found in Chittoor district in Narayanavanam, 
Ramachandrapuram, Nagari, Nindra, Vijayapuram, Tirupathi rural, 
Renigunta, Yerpedu, Srikalahasthi, Thottambedu, K.V.B.Puram, Buchinaidu 
Kandriga, Varadaiahpalem, Satyavedu, Nagalapuram and Pichatur mandals. 
In Kadapa district the intensity of irrigation is high in Duvvur, Mydukur, 
B.Mattam, S.A.K.N, Kalasapadu, Porumamilla, B.Kodur, Badvel, Khajipeta, 
Chapadu, Chennur, Vontimitta, Sidhavatam, Kadapa, Rajampet, Nandalur, 
Pullampet and Obulavaripalle mandals. In these mandals the intensity of 
irrigation exceeds 70%. 
 The intensity of irrigation varies from 35% to 70% in Kurnool district 
in Pagidyala, J.Bunglow, Nandyal, Gadivemula, Allagadda, Sirvel, 
Rudravaram, Chagalamarri, Gospadu, Koilakuntla, Uyyalawada and 
Gonegandla mandals. In these mandals the intensity of irrigation is moderate. 
In Anantapur district the intensity of irrigation is moderate in Garladinne, 
Tadipatri, Peddapappur, Yellanur and Bommanahal mandals. In Chittoor 
district the intensity of irrigation is moderate in Gudipala, Yaddamarri, 
Gangadharanellor, Penumur, Bangarupalem, Thavanampalle, Puttur, 
Karvatinagar, Palasamudram, Srirangarajapuram, Vadamalapeta, Tirupathi 
urban, Chandragiri, Pakala, Yerravaripalem, Somala, Palamaneru, 
Gangavaram, Venkatagirikota, Ramakuppam and Santhipuram mandals. The 
intensity of irrigation is moderate in Kadapa district in Gopavaram, 
Proddutur, C.K.Dinne, Pendlimarri, T.Sundupalli and Kondapur mandals. 
 The intensity of irrigation is less than 35% in 40 mandals of Kurnool 
district, 58 mandals of Anantapur district, 30 mandals of Chittoor district and 
24 mandals of Kadapa district. The spatial distribution shows high intensity of 
irrigation in Kadapa and Chittoor districts and low intensity of irrigation in 
Anantapur and Kurnool districts (Table 3, Fig.7). 
 From the analysis of intensity of irrigation in the Rayalaseema region 
it is found that the irrigation intensity is high in 39 mandals which accounts to 
16.67%, moderate in 43 mandals which amounts to 18.38% and low in 152 
mandals which accounts 64.95%. In other words the intensity of irrigation is 
low in the Rayalaseema region particularly in Anantapur and Kurnool 
districts. 
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TABLE – 3 

MANDAL LEVEL INTENSITY OF IRRIGATION OF RAYALASEEMA 
REGION                                                                                                                                        

                              All values in % 
S.No Station Intensity of Irrigation  

1 Kurnool  11 
2 Kallur 10 
3 Orvakal 21 
4 Kodumur 13 
5 Gudur 6 
6 C.Belagal 33 
7 Dhone 9 
8 Bethamcherla 13 
9 Veldurthi 7 
10 Krishnagiri 13 
11 Peapally 9 
12 Nandikotkur 18 
13 Midthur 7 
14 Pagidyala 44 
15 J.Bungalow 35 
16 Atmakur 17 
17 Velugode 91 
18 Pamulapadu 12 
19 Kothapalle 12 
20 Srisailam 0 
21 Nandyal 70 
22 Mahanandi 96 
23 Panyam 31 
24 Gadivemula 52 
25 Allagadda 39 
26 Rudravaram 61 
27 Sirvel 88 
28 Chagalamarri 53 
29 Gospadu 67 
30 Koilakuntla 66 
31 Dornipadu 29 
32 Uyyalawada 43 
33 Sanjamala 8 
34 Kolimigundla 12 
35 Banaganapalle 73 
36 Owk 19 
37 Adoni 17 
38 Kowthalam 26 
39 Kosigi 23 
40 Peddakadubur 34 
41 Yemmiganur 30 
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42 Nandavaram 24 
43 Mantralayam 28 
44 Alur 5 
45 Chippagiri 8 
46 Aspari 8 
47 Holagunda 22 
48 Halaharvi 16 
49 Pathikonda 4 
50 Devanakonda 7 
51 Tuggali 4 
52 Maddikera 1 
53 Gonegandla 49 
54 Anantapur 13 
55 Raptadu  8 
56 Garladinne 38 
57 Atmakur 10 
58 Kudair  9 
59 Singanamala 20 
60 B.K.Samudram 19 
61 Narpla 18 
62 Tadipatri 43 
63 Yadiki  15 
64 Peddapappur 52 
65 Putlur 16 
66 Yellanur 44 
67 Guntakal 4 
68 Gooty 5 
69 Pamidi 24 
70 Peddavadugur 5 
71 Uravakonda 3 
72 Vajrakarur 1 
73 Vidapanakal 22 
74 Dharmavaram 7 
75 Tadimarri 13 
76 Bathalapalle 14 
77 Cennekothapalle 8 
78 Kanaganaplle 5 
79 Ramagiri 5 
80 Kalyanadurgam 3 
81 Beluguppa 2 
82 Kambadur 5 
83 Kundurpi 5 
84 Brahmasamudram 9 
85 Settur 4 
86 Rayadurgam 6 
87 D.Hirehal 0 
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88 Gummagatta 9 
89 Kanekal 21 
90 Bommanahal 41 
91 Penukonda 8 
92 Somandepalle 13 
93 Roddam 12 
94 Puttaparthi 8 
95 Kothacheruvu 11 
96 Bukkapatnam 5 
97 Madakasira 5 
98 Amarapuram 6 
99 Gudibanda 2 
100 Rolla 11 
101 Agali 8 
102 Hindupur 13 
103 Parigi 14 
104 Lepakshi 18 
105 Chilamathur 6 
106 Gorantla 7 
107 Kadiri 8 
108 Mudigubba 4 
109 Nallamada 5 
110 Nambulipulikunta 4 
111 Talupula 7 
112 Nallachervu 6 
113 O.D.Cheruvu 5 
114 Tanakal 6 
115 Amadagur 8 
116 Gandlapenta 7 
117 Chittoor 13 
118 Gudipala 46 
119 Yaddamarri 35 
120 Gangadharanellor 42 
121 Penumur 35 
122 Puthalapattu 23 
123 Bangarupalem 38 
124 Thavanampalle 42 
125 Irala 32 
126 Puttur 40 
127 Narayanavanam 79 
128 Karvatinagar 62 
129 Vedurukuppam 32 
130 Ramachandrapuram 73 
131 Vadamalapeta 49 
132 Palasamudram 65 
133 Srirangarajapuram 64 
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134 Nagari 100 
135 Nindra 95 
136 Vijayapuram 72 
137 Tirupathi(Urban) 46 
138 Tirupathi(Rural) 81 
139 Chandragiri 65 
140 Pakala 42 
141 Pulicherla 9 
142 Renigunta 100 
143 Yerpedu 98 
144 Srikalahasthi 99 
145 Thottambedu 95 
146 K.V.B.Puram 79 
147 Buchinaidu Kandriga 93 
148 Varadaiahpalem 93 
149 Satyavedu 84 
150 Nagalapuram 97 
151 Pichatur 80 
152 Madanapalli 13 
153 Nimmanapalle 14 
154 B.Kothakota 8 
155 Kurubalakota 12 
156 Thamballapalle 8 
157 Peddamandyam 9 
158 Mulakalacheruvu 7 
159 Pedda Thippasamudram 12 
160 Vayalpadu 13 
161 Gurramkonda 21 
162 Kalikiri 25 
163 Kalakada 19 
164 Kambhamvaripalli 7 
165 Pileru 19 
166 Rompicherla 18 
167 Chinnagottigallu 23 
168 Yerravaripalem 41 
169 Punganuru 31 
170 Ramasamudram 25 
171 Chowdepalle 33 
172 Peddapanjani 12 
173 Somala 41 
174 Sodam 33 
175 Palamaneru 51 
176 Gangavaram 36 
177 Baireddipalle 28 
178 Venkatagirikota 25 
179 Ramakuppam 40 
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180 Santhipuram 51 
181 Kuppam 24 
182 Gudupalle 21 
183 Kondapur 14 
184 Mylavaram 30 
185 Peddamudium 4 
186 Rajupalem 22 
187 Duvvur 93 
188 Mydukur 91 
189 B.Mattam 97 
190 S.A.K.N 82 
191 Kalasapadu 96 
192 Porumamilla 96 
193 B.Kodur 91 
194 Badvel 98 
195 Gopavaram 70 
196 Khajipeta 93 
197 Chapadu 100 
198 Proddutur 35 
199 Jammulamadugu 12 
200 Muddanur 19 
201 Simhadripuram 19 
202 Lingala 30 
203 Pulivendula 14 
204 Vemula 22 
205 Thondur 17 
206 V.N.Palli 4 
207 Yerraguntla 10 
208 Kamalapuram 18 
209 Vallur 30 
210 Chennur 97 
211 Atloor 90 
212 Vontimitta 99 
213 Sidhavatam 99 
214 Kadapa 94 
215 C.K.Dinne 52 
216 Pendlimarri 41 
217 Vempalli 19 
218 Chakrayapeta 24 
219 Galiveedu 12 
220 Chinnamandem 13 
221 Sambepalli 10 
222 T.Sundupalli 36 
223 Rayachoti 17 
224 L.R.Palli 12 
225 Ramapuram 27 
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226 Veeraballi 29 
227 Nandalur 90 
228 Penagalur 55 
229 Chitvel 68 
230 Rajampet 92 
231 Pullampet 88 
232 Obulavaripalle 73 
233 Kodur 43 

 

 
Fig.8 

WATER BALANCE AND IRRIGATION DEVELOPMENT OF THE 
RAYALASEEMA REGION 

From the analysis of water balance it is found that the surface water 
resources of the Rayalaseema region is 49,335 million m3. Out of this 
10%(4933.50 million m3) is stored in surface ponds, lakes, tanks and reservoirs. 
About 16.28% (8031.73 million m3) is recharged to ground water. The surface 
water resources lost in the form of surface run-off is about 20% (9867 million 
m3). The total water resources lost in the form evaporation and 
evapotranspiration is about 53.72% (26,502.77 million m3). From the analysis 
it is found that about 73.72% (36,469.77 million m3) is lost in the form of 
surface run-off, evaporation and evapotranspiration. Due to high potential 
evapotranspiration, low actual evapotranspiration, high water loss and high 
Aridity Index the surface water resources have to be carefully utilized and 
managed for both drinking water and irrigation purposes. Due to low annual 
recharge of 119.417 mm of the annual rainfall the surface water resources 
recharged to ground water is only 16.28%. 
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The total irrigated area of Rayalaseema region is about 6, 30,918 

hectors of land which accounts to 9.375% of the total Geographical area of the 
Rayalaseema region. Out of this about 1, 39,878 hectors of land (22.17%) is 
under canal irrigation, 45,490 hectors of land (7. 21%) is under tank irrigation, 
3, 65,128 hectors of land (57.87%) is under tube well irrigation, 68,021 hectors 
of land (10.78%) is under dug well irrigation, 9,828 hectors of land (1.56%) 
under lift irrigation and 2,573 hectors of land (0.41%) is under other sources of 
irrigation.  

From the analysis of the irrigation resources it is found that 59% of 
the irrigated area is mainly under tube well. The concentration tube well 
irrigation is high in Anantapur, Kadapa and Chittoor districts. The ground 
water level in these districts is falling at a faster rate due to over extraction 
and low recharge. The canal irrigated area is restricted to a few mandals under 
major and medium projects. The major Rayalaseema projects are Srisailam 
Right Bank Canal (19 tmcft), Galeru-Nagari (38 tmcft), Telugu Ganga (34 
tmcft), Gandikota (16 tmcft), Owk (four tmcft) and Myalavaram (10 tmcft). 
The proposed total canal irrigated area under above said projects is about 6.07 
lakh hectors. Earthworks have commenced for constructing the new 
Pothireddy padu head-regulator with 10 vents, about 200 yards from the 
existing one, which would now be abandoned in the Kurnool district to provide 
water to the Kurnool and Kadapa districts. Majority of the dug wells are dried 
up due to low rain fall, high water deficit and high extraction. Unfortunately 
the total area under tank irrigation is only 54,384 hectors of land. There are 
about 3.498 tanks in the Rayalaseema region. Majority of the tanks are 
environmental degraded due to deforestation, siltation, tank bed cultivation, 
lack of administrate of set up to provide timely repairs and to ensure proper 
water control and tank management. The water is lifted from Malyala of 
Kurnool district through the Handri-Niva project to supply water for drinking 
and irrigation purposes in the Rayalaseema region. 

There is a need to maintain the existing tanks by removing silt and 
strengthening the tank bunds. About 13,458 tanks should exist at the rate of 
one tank for each 500 hectors in the Rayalaseema region. But there are only 
3,498 tanks. About 9,960 new tanks have to be dug to store the surface run-off 
water. In other words there should be one major tank for each micro 
watershed (500 hectors). The new tanks can be dug by the Public Works 
Department, Government of Andhra Pradesh. The construction of new tanks 
will help to store more surface water resources and to recharge ground water 
resources under the ayacut area of the tanks. Inter linking of river basins of 
Godavari, Krishna and Pennar will help the Rayalaseema region to get flood 
water during monsoon periods for drinking and irrigation purposes. 
Adaptation of modern irrigation methods like sprinkler and drip will save the 
water resources and the plant grows in a healthy environment.  
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CONCLUSIONS: 

From the analysis of annual water balance elements it is found that 
there is water deficit. The average annual water deficit of the Rayalaseema 
region is 755.19mm. The average annual Aridity Index value of the 
Rayalaseema region is 46%. The Moisture Index values show semi-arid type of 
climate in Anantapuramu and Dharmavaram and in other areas dry sub-
humid type of climate is noticed. From the analysis of various sources of 
irrigation it is found that tube well irrigation prevails in about 57.87% of the 
total irrigated area.  From the analysis of intensity of irrigation in the 
Rayalaseema region it is found that the irrigation intensity is high in 39 
mandals which accounts to 16.67%, moderate in 43 mandals which amounts to 
18.38% and low in 152 mandals which accounts 64.95%. In other words the 
intensity of irrigation is low in the Rayalaseema region particularly in 
Anantapur and Kurnool districts. Finally it is concluded that about 9,960 new 
tanks have to be constructed in addition to the existing tanks of the 
Rayalaseema region.  
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Introduction: 

 Corporate planning had its genesis in India sometime in the 
sixties when a number of subsidiaries of multinational companies 
introduced the process in compliance with their parent companies 
directives. Some companies introduced it because their top 
management felt that it would help them to achieve their long term 
objectives, some introducing it because of fad, not wanting to be left 
behind by others and some others because they were directed to do so. 
Many public sector enterprises adopted the corporate planning because 
they were directed to do so by the Bureau of Public Enterprises, the 
government body that regulate all public enterprises. On the academic 
side, research in India on corporate planning had not taken off. There 
are very few studies on corporate planning practices in Indian firms. Of 
late some leading Indian management education institutions have 

begun to offer short duration executive development programmes on 
corporate planning. A quick examination of the teaching materials used 
in these programmes clearly shows a predominance of materials 
originally developed in the United States. This is not surprising because 

“Corporate Planning is a continuous process of making entrepreneurial 
decisions systematically, and with the best possible knowledge of their 
futurity, organising systematically the effort needed to carry out these 
decisions; and measuring the results against expectations through 
organised systematic feedback. ”  -- Peter F. Drucker 
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strategic planning is a management process which enables a firm’s 
management to explore the future impact of change and make current 
decisions to move towards the envisioned future. The Western 
economies, characterised by a rapid rate of change and fierce 
competition became an ideal home for the development of the concept 
of corporate planning. The Indian economy till recently provided 
protection to firms from change through a plethora of regulations 
which did not provide an impetus for development of a planning 
orientation. However this scenario is changing rapidly as a result of 
increasing liberalisation effected by the Government in its policies 
towards the industry. A number of industries are now characterised by 
a high degree of competition, e.g., textile, television, passenger car, two-
wheeler, commercial vehicles, cable and paint, etc, It is therefore very 

likely that corporate planning will be adopted by many firms in the 
near future. 

Corporate Planning  - Concept and Philosophy: 

 Corporate planning is concerned with the changes in the overall 
shape of an organisation and these changes usually take many years to 
fructify, which implies that corporate plans are necessarily long-range. 
The two main features of a corporate plan are (i) It denotes planning 
for future of the organisation as a whole.  
(ii) It considers all aspects of organisation activities. Corporate 
planning deals with futurity of current decisions. It involves the 
systematic identification of the threats and opportunities, threats that 
lie in the future which, in combination with current and potential 
weakness of the organisation, provide a basis for making current 
decisions to exploit the opportunities and avoid threats. It may be 
viewed as an organisation’s purpose, missions, objectives, goals, 
strategies, policies and detailed action plans so as to achieve the 

objectives. Corporate planning is a philosophical sense which may also 
be considered as an attitude and a way of life. The underlying belief is 
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that planning must become integrated with the management, implying 
that the management must be dedicated to decisions emerging from the 
planning process. The process of corporate planning integrates strategic 
planning with short range operational plans. 

Reasons for Failure of Corporate Planning: 

 Quite often companies having good strategies are not successful 
in the market place. Often the reasons for corporate failure are 
associated with poor implementation. Allisson gives the example of the 
case of the Cuban missile crisis. President Kennedy had several times 
ordered the withdrawal of U.S missiles from bases in Turkey, but in 
vain. Though the strategy was clear in the mind, it was not translated 

into action. Nearer home, the Planning Commission in India has 
formulated very elaborate of plans for poverty alleviation through a 
number of programmes but it is well-known fact that the achievements 
in terms of the original goals are far from the targets. 

Suggestions for successful implementation of Corporate 
Planning: 

 Bhattacharya and Chakravarthi (1981:253) have observed 

some commonalities in instance of successful introduction of corporate 
planning in Indian companies. The most important characteristics 
found by them are as cited beneath: 

1. The Chief Executive (CE) of the company believes that corporate 
planning is absolutely necessary for providing direction to the 
company in an uncertain future. 

2. The CE is totally committed and involved in the corporate planning 
process. Though he might appoint a corporate planner to provide 
him assistance, but he does not delegate the task of planning to the 
planning department. 
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3. The initiation of corporate planning is preceded by an attempt to 
learn about the process from other organizations. A managerial 
education process is set in motion whereby it is ensured that the 
senior mangers understand the various aspects of corporate 
planning and are convicted of the need for corporate planning 

4. The CE understands that the real purpose of corporate planning is 
not management control but providing direction to the organisation 
just as the Pole Star used to guide ship navigators when 
sophisticated instruments had not been invented. He understands 
that the organisations can device immense benefit from the 
participation of the creative people, in the planning process. 

5. The CE realise the need for participation in the process by those 
executives who would be responsible for implementing the 

corporate plan so as to ensure commitment. 

6. The CE realises the need for a continuous need of the corporate 
planning process so as to enable the company to adopt the changing 
external and internal conditions. 

7. The CE uses the corporate plan to allocate resources for achieving 
the future objectives. He realises that the most important benefit of 
corporate planning is the development of middle and senior 
mangers into potential general managers with multi-functional 
orientation and ability to think strategically.  

8. A Corporate plan is prepared and circulated among the senior 
managers and external consultants for comments. This approach 
has also fails in many cases because senior mangers neither have 
the time to go through the plans nor do they have the skills to look 
at the future. They are good at budgeting but often do not 

understand or make an assessment of the external environment. 
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9. In many firms there is an over emphasis on hard data. The 
companies which had introduced corporate planning found it 
difficult to manage to conflict between the available soft data whose 
reliability is debatable and the managers need for hard answers. 

10. In many companies the corporate plans are not accepted by a large 
number of middle level managers who play a leading role in 
implementation. There is a high degree of alienation among them. 

11. The reasons could be attributed due to lack of understanding the 
role of the corporate planning and the nature of inputs required 
making it successful. For instance, engineers do not understand 
economics and chartered accountants do not appreciate the 
technological imperatives, etc., 

Conclusion: 

 Thus the practice of corporate planning encourages the 
members of an organisation to take an overall view in making decisions 

and planning their sub-units. Corporate planning ensures the rational 
allocation of resources. It makes the managers forward looking and 
encourages rational allocation of resources. It makes the managers 
forward looking and encourages vertical and lateral communication and 
interaction between them. Further, it encourages a sense of direction 
throughout the organisation. Several enterprises in India, both in 
private and public sectors, have introduced corporate planning in their 
organisations. With increasing liberalisation of government policies and 
consequently the enhanced role of competition, corporate planning in 
India is likely to pick up grater momentum in near future. BHEL is one 
of the earliest public enterprises to adopt corporate planning. Engaged 
in diversified business sectors like energy, industry and transportation, 
the company, with the help of corporate planning, has been able to 
come to grips with the initial phases, corporate planning in BHEL had 

a short-term orientation. However, in recent times this has changed 
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into quite a long term one because corporate plans are comprehensively 
prepared. The corporate planning in India does not seem to have made 
much progress. The reasons are: lack of planning, preparation and 
casual approach to introducing corporate planning, lack of systematic 
studies preceding corporate planning exercise, over-reliance on 
numerical data included in the corporate plans, and alienation of 
middle level managers from corporate planning process. Therefore, to 
be successful, corporate planning effort needs the whole-hearted 
support of the Chief Executive of the organisation, and education of all 
managerial levels regarding the potential benefits of the corporate 
planning and their participation in the process. Before epilogue, it is an 
opt to quote here the following buzz words: 

 “Corporate long range planning, is not a technique, it is a 

complete way of running a business. Under it, the future implications of 
very decision are evaluated in advance of implementation. Standards of 
performance are set up beyond the time horizon of annual budget. The 
company clearly defines what it is trying to achieve. A continued study is 

made of the environment in which the company operates so that the 
changing patterns are seen in advance and incorporated into the 
company’s decision process. There is no magic in this, so corporate 
planning cannot guarantee that the company will never again be 
affected by adverse circumstances: just as when we talk on a crowed city 

street we cannot always avoid being jostled and bumped – but that is no 
excuse for walking with our eyes shut! Corporate planning is a way of 
keeping the company’s eyes open”             

– Hussey. D.E 
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 India is a caste based society.  Manudharmasastra divided 
society into four Varnas, i.e. Brahmins, Kshtriyas, Vysyas and Sudras.  
There is other Varna known as Panchama Varna who is also known as 
untouchables.  Certain sections of the society used to enjoy all 

privileges, but where as certain sections of the society have been 
deprived from these privileges, because of their social, economical, 
political and cultural backwardness.  To uplift these sections 
Government of India has provided reservations. Schedule caste, 
schedule tribe and women come under the weaker sections. 

 The aim of this paper is to discuss about weaker sections and 
reservations for them. 

 Historical background of the Reservations: 

 India is divided into many endogamous groups, or castes and 
sub-castes, as a result of centuries of following “Varnasrama Dharma”, 
a social system which translates to ‘types’ or ‘order’.  This put 
limitations on access to education, jobs and other rights to the ‘lower 
castes’. 

During the British raj, some methods for upliftment of the 
backward among these parts of the population were introduced.  These 
included reservations in the legislature and in government jobs. After 

independence, the Indian constitution introduced provisions for 
reservations for the scheduled castes and tribes in government 
institutions in the 1950s, to give a fair representation to the weaker 
sections of society. 
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 Being a welfare state the goal of Government is to promote the 
welfare of as many people as possible especially people below the 
poverty line.  The Reservation system was originally supposed to last 
only for ten years.  However, it has continued to till this day.  The 
Constitution guarantees equality to all sections of the people.  

According to this all the citizens are entitled to be treated by the state 
equally, irrespective of their caste, race, religion, sex, descent, place of 
birth and residence. No citizen may be discriminated against by the 
state only on any of these grounds. The exceptions to this principle are 
made in favour of women and children, the backward classes, the 
Scheduled Castes and the Scheduled Tribes, and the weaker sections.  
The central government proposed 15% reservation to scheduled castes, 
7-1/2% to scheduled tribes and 33% of reservations for women.  
According to the 2001 census, Hindu SCs represent 16.2%, the STs 
account for 8.2% of the total population. 

Social justice: 

 The principles of equality is based upon the concept of social 
justice starting from political philosophers John Locke & Kant all of 
them projected their attention towards social justice.  Now let us 
examine the ideas of these thinkers. 

             John Locke (1632-1704), an early theologist Utilitarain argued 
that people have innate natural goodness and beauty, and so, in the 

long run, if individuals rationally pursue their private happiness and 
pleasure, the interests of the society or the general welfare will be 
looked after fairly. Locke characterised most of Christianity as 
utilitarian since believers see utility in rewards in the afterlife for their 
actions on Earth.  

              Immanuel Kant (1724-1804) believed that actions are morally 
right if they are motivated by duty without regard to any personal goal, 
desire, motive, or self-interest. Kant's moral theory is, therefore, 
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deontological and based on the concept of abject selflessness. In his 
view, the only relevant feature of moral law is its universalisability. 

             Dr.B.R.Ambedkar’s idealogy of social justice was also based 
upon the idealogy of above thinkers.  Ambedkar tried his level best to 
eradicate caste system from society and promote equality.  With a view 

to uplift the condition of the down tradden sections of the society, he 
felt the need of reservations.  Accordingly reservations were provided 
for Scheduled castes and Scheduled Tribes communities for a period of 
ten years. 

India is committed to the welfare and development of its people 
in general and of vulnerable sections of society in particular. Equality 
of status and opportunity to all citizens of the country is guaranteed by 
the Constitution of India which also provides that no individual shall be 
discriminated against on the grounds of religion, caste or sex. 
Fundamental Rights and specific provisions, namely, Articles 38, 39 
and 46 in the Constitution of India stand testimony to the commitment 
of the State towards its people. The strategy of the State is to secure 
distributive justice and allocation of resources to support programmes 
for social, economic and educational advancement of the weaker 
sections in general and those of Scheduled Castes and Scheduled 

Tribes, Backward Classes and Minorities in particular to avoid injustice 
and exploitation.  The Weaker Section Welfare Association (WESWA) 
was founded in 1995.  

Protective discrimination: 

prohibition of discrimination against citizens on grounds of 
religion, race, caste, sex or place of birth; authority of State to make 
"any special provision for the advancement of any socially and 
educationally backward classes of citizens" (besides the Scheduled 
Castes and Scheduled Tribes); The discriminations suffered by the 
oppressed sections of the society including SC and STs over great 

www.ijmer.in 136



INTERNATIONAL JOURNAL OF MULTIDISCIPLINARY EDUCATIONAL RESEARCH 

ISSN : 2277-7881; IMPACT FACTOR - 2.972; IC VALUE:5.16 
VOLUME 4, ISSUE 4(2), APRIL 2015 

 

  

 

period of time has led to the concept of protective discrimination to 
safe-guard their interests. The main reason behind protective 
discrimination is to provide the necessary facilities to the deprived 
sections and to bring them to the mainstream society. These two 
classes were placed beyond the bounds of the larger society, the 

scheduled tribes on account of their isolation in particular ecological 
riches and the scheduled castes on account of the segregation imposed 
on them by the rules of pollution. There are certain clauses in the 
constitution which aims at providing equality of opportunity to all by 
prohibiting discrimination and to remove disparities between privileged 
and underprivileged classes. However the state faced with the dilemma 
that this would mean that in the society characterized by the 
distinctions on the basis of caste, religion only who are better 
positioned than the rest would get all the benefits and the backward 
and repressed classes will remain sidelined. In order to overcome this, 
state has the special responsibility of giving equal rights to the 
communities through protective discrimination. There are many 
provisions in the constitution: Art 15 (clause 3) which empowers the 
state to make any special provision for women and children. There are 
several other articles which aim to remove disparity between different 

sections of the society. The constitution attempts to create balance 
between right to equality and protective discrimination 

RESERVATIONS FOR THE WEAKER SECTIONS: 

 Article 46 refers to "weaker sections"; it qualifies that expression 
with different and more parenthetical clauses as pointed out earlier. 
Although Article 46 speaks of weaker sections, whose "economic" 
interests have also to be promoted along with their "educational" 
interests with special care, it also speaks of "protecting" them from all 
forms of "social injustice and exploitation". Therefore, it is obvious that 
the "weaker sections" referred to in Article 46 are those other than the 
Scheduled Castes and the Scheduled Tribes who are backward both 
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socially and educationally and need to be protected from social injustice 
and all forms of exploitation. Those sections, which are merely 
economically weak or backward, would not qualify for promotion of 
their interests under the cover of this Article.  

 Under Article 15 (3) of the Constitution, any special provision 

may be made for women and children belonging to all social groups 
transcending caste, religion etc., for their advancement and welfare in 
all fields. Under Article 15 (4), special provisions may be made for the 
advancement of any socially and educationally backward class and for 
the Scheduled Castes and the Scheduled Tribes. The "advancement" 
meant here is again in any field. 

 Article 46 in the Directive Principles of State Policy says that 
“The State shall promote with special care the educational and 
economic interests of the weaker sections of the people, and, in 
particular, of the Scheduled Castes and the Scheduled Tribes, and shall 
protect them from social injustice and all forms of exploitation.” 

 Parts IX and IXA of the Constitution, added in 1992 under the 
73rd Amendment, introduced panchayats and municipalities in the 
Constitution, and also made specific provisions for reservation of seats 
for the S.Cs and the S.Ts in panchayats and municipalities. 

 Art 330: Reservation of seats for the scheduled castes and 
scheduled tribes in the House of People.  Art 332: Reservation of seats 
for scheduled castes and scheduled tribes in the Legislative Assemblies 
of the states.  Art 334: Reservation of seats and special representation 
in Legislative Assemblies and House of People to cease after fifty years. 

Art 335: Claims of scheduled castes and scheduled tribes to 
service and posts-The claims of the members of the scheduled castes 
and scheduled tribes shall be taken into consideration consistently with 
the maintenance of efficiency of administration in the making of 
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appointments to service and posts in connection with the affairs of the 
Union or of a state.  

Art 338: National Commission for scheduled castes and 
scheduled tribes. 

The Government has implemented 20 point programme to 

improve the weaker section.  

Different states are showing special attention to improve the 
condition of schedule castes and schedule tribes. 

 Art 164(1): According to this article in states of Bihar, MP and 
Orissa there shall be a Minister in charge of tribal welfare who may in 
addition be in charge of the welfare of the scheduled castes and 
backward classes.  

Art 244(1): Regarding administration of scheduled areas and 
tribal areas - (1) The provisions of the Fifth schedule shall apply to the 
administration and control of the Scheduled areas and Scheduled tribes 
in any state other than the state of Assam, Meghalaya, Tripura and 
Mizoram.  (2) The provisions of the sixth schedule shall apply to the 
administration of the tribal areas in the state of Assam, Meghalaya, 
Tripura and Mizoram. 

 Women reservation: 

There are different opinions about women reservations.  Some 
are of the opinion that, When the bread-earner is men why reservation 

is given to women in job, particularly in a country where educated men 
are unemployed. It may be right in a country where there is shortage of 
educated men or where there is shortage of "manpower". In that 
situation, "women power" can be considered to work although it is also 
not necessary, as they have not been created to work in place of men.  
Women in certain originations and departments where their 
requirements are felt better than men can be employed. Such 
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employment should be given first to women widow, women of those 
husbands who are unable to earn, physically and socially backward 
women, followed by general women. 

 Women have not been prohibited from working but at the same 
time, they have not been made responsible to feed their husbands and 

children. Option for women to work kept open as they might be, in 
certain situations, in need of money to support the family. One of the 
examples is women working as house-maids mentioned above. A 
husband can also ask his wife to support him in his business, if he 
cannot afford to hire a man to support him. As for the general 
education, women must be given same opportunity to have it as they, 
being mothers, can play better roll in bring up the children who can 
then build a society full of moral values. As for job-oriented education, 
it should go first to men.   

When the deprivation is experienced, the necessity of 
reservation is felt.  A society built on equality and justice has no place 
for deprivation. A job for men is necessity while it is optional for 
women. If the necessity is ignored, the essence of the pleasant society 
will be lost. Women should be given jobs but not at the cost of men and 
not at the expense of losing their decency and modesty. Keeping view of 

the above identification of places for women to work can be easily 
made. 

Arguments offered by supporters of reservation: 

 Reservation means to increase representation of hitherto under-
represented caste groups and thereby improve diversity on campus.  

  Reservation only on the basis of caste tends to only perpetuate 
caste in society rather than eliminate it as a factor of social 
consideration, as envisaged by the Indian Constitution. It also weakens 
the notion of democratic citizenship by evaluating a person not on the 
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basis of his/her merits or achievements or personal characteristics, but 
rather on the basis of accidents of birth. 

To provide social justice to the most marginalized and 
underprivileged is our duty and their human right. Reservation will 
really help these marginalized people to lead successful lives, thus 

eliminating caste-based discrimination which is still widely prevalent in 
India especially in the rural areas. (about 60% of Indian population 
stays in Villages).  

 The basic feature of the caste system is endogamy. To actually 
weaken the caste system, the government should provide incentives 
like reservations to people who marry outside their caste, thereby 
weakening the hold of the caste system in Indian Society 

 Janitor jobs are mostly done by people from the lowest caste, 
with very few exceptions, which are rare enough to make headlines.  
There is no opposition to these kinds of reservations, since these are for 
the benefits of "upper castes". The only opposition is the reservations in 
education, since those would benefit people from the "lower castes" to 
climb the social ladder.  

Protests against Reservation: 

 In an incident on, medical students protesting in Mumbai were 
lathi-charged (baton-charged) by the police. The police later justified 
the incident claiming that the protesters had tried to break into the 

Governor’s residence and were blocking traffic. The protest had been 
previously banned by the High Court. The nationwide strike launched 
by "Anti-reservation" medical students protesting against the lathi-
charge, was later joined by like-minded resident doctors from all over 
India, thus crippling the health infrastructure of a number of cities and 
leading to great human suffering as many sick persons who were not at 
all interested in the quota problem were made to suffer. 
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 Caste-based reservation is here to stay thanks to opportunistic 
politics.   
The reservation issue is in the news from time to time, when events of 
more political and general import allow space for it. Resident doctors at 
the All India Institute of Medical Sciences, students at the Indian 

Institutes of Technology (IITs) and Gujjars in Rajasthan are some 
players who occasionally bring the issue to the front pages of 
newspapers. Politicians sometimes want to wish it away, sometimes 
court it with gusto. There seem to be clear divisions on this. While some 
vehemently and clearly oppose it, going to the extent of filing court 
cases and organising public demonstrations and bandhs, even losing 
their own lives, some others equally staunchly support it. More lives 
have been lost in support of reservation than against it.  Even for 
against reservations also there are many agitations and strikes.  

The Government took measures to counter the protesting 
doctors by serving them with suspension letters and asking them to 
vacate the hostels to make way for newly recruited doctors. Some states 
invoked the 'Essential Services Maintenance Act' (ESMA) and gave 
notices to the doctors to return to work, failing which legal action 
would be taken against them. However, in most places the protesters 

remained defiant despite ESMA. 

 Faculty of PGIMER, Chandigarh and other medical institutions 
joins students in anti-reservation rally. 

A resolution, signed by 2,500 IIT Roorkee students and 
expressing their opposition, was sent to the President, the Prime 
Minister, the Chief Justice of India and the Election Commission. A 
peaceful protest march was organized. The following were the demands 
made by the 'Youth for Equality', the anti reservation student body 
leading the protests:  

Roll back of the proposed hike in reservations. 
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Setting up of an academic, non-political panel of experts to 
review the existing reservation policy and explore alternate forms of 
affirmative action. 

Vacant positions in reserved government jobs to be thrown open 
for other eligible candidates; 

No penal action is taken against the protesters. A white paper 
issued on the reservation policy and a concrete statement on the issue 
by the Prime Minister, Dr. Manmohan Singh. Candle light march on 
the streets of Chandigarh. 18th May, 2006 

Several students at the IIT Guwahati decided to boycott classes to 
protest against the government proposal lead by an undergraduate 
student from Mechanical Engineering Department, Class of 2007, Mr. 
Shailendra Kumar Mishra. Mr. Mishra went on a three day hunger 
strike to protest against the same, finally giving in to dehydration. His 
selfless contributions to the society were later translated into a Public 
Interest Litigation filed at the District Court of Guwahati City. In 
Jaipur, hundreds of striking anti-quota resident doctors went on a 
door-to-door campaign in Jaipur to garner support for a rally. The 
doctors affiliated to 'Youth for Equality' began their Jan Samarthan 
padyatra in the High Court and Banipark areas. In Chennai, more than 

a hundred students protested in front of the government guesthouse in 
Chepauk. 

After the government reaffirmed its commitment to 
implementing reservations, the protesters called for a "Civil 
disobedience movement".  Their protests were also supported by the 
traders in Delhi, who threatened to shut shops if the government 
doesn't roll back on its decision. 
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THE SCENE TODAY: 

Despite what the various review committees and commissions 
set up by the government itself and the judiciary have said repeatedly 
over the years, caste-based reservation continues to increase. State 
after State, whether it is Tamil Nadu, Orissa, Jharkhand, or now 
Rajasthan, is now clamouring to increase the percentage of reserved 
seats freely above the 50 per cent limit laid down by the Supreme 

Court. And despite the Tamil Nadu law being under review in the 
Supreme Court, attempts are still being made, defying the Supreme 
Court, to put such laws in the Ninth Schedule of the Constitution in 
order to put them beyond the reach of the Supreme Court. 

It is not that the current crops of politicians do not know that 
“our constitutional goal is to establish a casteless and classless society” 
but they do need votes. And one of the most effective ways of getting 
votes is mobilisation of the electorate on the basis of caste. Instead of 
being an occupation-defining classification, caste has re-incarnated as a 
classification for political mobilisation. So long as caste helps politicians 
get votes, we can rest assured that caste is here to stay. As a matter of 
fact, if its vote-delivering capacity increases, it may well be in the 
politicians’ interest to make it stronger. And if reservation based on 
caste makes caste stronger, so be it. 

 Is there a way out of this impasse? Sadly, it does not seem like 

it. One way could be for our politicians to become so principled as to 
stop seeking votes on the basis of caste and seek votes based on 
ideologies, beliefs, principles, policies, and programmes. This seems 
unlikely, given what various political parties announced as the basis for 
their decisions to vote on the nuclear deal. The other is for us, the 
voters, to stop voting on the basis of caste, money, liquor, and so on, 
and vote on the basis of ideologies, beliefs, principles, policies, 
programmes, and the track records of political parties.  
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 In the meanwhile, innocent and naive people will keep dying in 
the vain hope of serving their communities, and politicians will keep 
making completely impractical promises and winning elections. 

Conclusion: 

 In conclusion we can say that the people who are living in 
remote areas are not enjoying the benefits of reservations.  Those 
families who are having awareness like the children of teachers, 

V.D.O’s etc are enjoying the fruits of reservations.  So, still there is a 
need for continuation of reservations to uplift the condition of those 
sections. 
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Mahasweta Devi is one of the prominent women writers in 

contemporary in Indian writing English. She was born in 1926 in 
Dhaka in Bangladesh to a well educated and literary background 
couple. After Bangladesh bifurcated from India, She along with her 
parents moved to Calcutta, west Bengal, India. There is a certain 
reason and circumstance which laid foundation for Mahasweta Devi to 
become a writer and fought for the downtrodden people particularly 
tribal people. Once she was happened to visit a place named palamau 
which is one of the districts in Bihar state, sees the plight of tribal 
people in the hands of upper caste people. From then onwards she 
decided to work for tribal people and became didi (elderly sister) for 
the tribal and downtrodden people who were suppressed by the upper 
caste Bourgeois. 

As the title of the Article “pain and persecution; interpreting women’s 
experience in the select play of Mahasweta Devi’s, “bayen” deals with 

the pain and persecution faced by the protagonist chandidasi   (mother 
of bhagirath) who she was labelled as bayen by the uppercate burgeois 
.The pathetical condition of women starving for the love of son and 
husband and physical and sociological persecution faced by the 
Chandidasi depicted through this article. 

Bayen is a powerful portrayal of the miserable and pathetic condition 
of women in rural India. The play is about women and their realistic 
portrayal in the Contemporary society. The play also deals with the 
superstitious belief practiced by the villagers victimizing women every 
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now and then.Bayen relies upon superstition and demonstrates the 
construction of gender subalternity. Superstitions in India dominate to 
a large extent. People follow the superstitious creed to such an extent 
that they won’t even hesitate to take anyone’s life. Devi is very critical 
of superstitious creed. She makes use of mythical figures and 
happenings into her writing to satirize the hypocritical society. 
Witchcraft accusation are an issue beyond historical recollection and 
yet it does not figure in the public sphere. Branding a woman Daayan 
or Chodail has been a common Practice in rural India. Mahasweta Devi 
provides explanation for deep rooted faith witch cults in west-Bengal. 
In an article of witch hunting she explains that the tribal’s cling to 
their superstitution because it’s truly belongs to them, something of 
their own (Bose 135). 

A woman from the marginalized Dom community in West-Bengal, 
India, her existence is mediated by the names of Chandidasi or 
‘servant’ and Chandibayen ‘witch’ (Devi Bayen)  The Doms, who are 
among the lowest in caste hierarchy, have as their occupation the 
traditional caste-ordained one of cremating the dead. Chandidasi,who 
took such labour for granted, experiences remorse after becoming a 
mother of a son. She is disheartened to continue with her caste-given 
occupation.  

Chandidasi’s community fears her empowerment and blames her for 
the fatal illness that befalls her niece. Labelled as ‘witch,’ she is 
banished to the world of the dead. Her existence repeats the activities 
of the reproductive mother who preserves the family and community. 
Her new name ‘Chandibayen’ contains her existence. ‘Bayen’ is a 
witch who is feared by the entire village for preying on children; she is 

a shadowy abject mother be-hind the socially accepted mother. 
Chandidasi, ‘dasi’ being servant, metamorphoses from ‘mother’ to 
‘witch’- a child-giver to child-hunter, an exiled mother separated from 
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her son. Devi “…touches the larger space of the social forces that 
separate mother and son in a male- dominated system.” 

The name ‘bayen’ or ‘witch’ is particularly traumatic in Chandida- si’s 
case because it reflects the stark operation of patriarchy amongst the 
underprivileged Dom Population, which projects its anxieties on its 
women. Like all disenfranchised communities, the abjection of women 
amongst the Doms is related to their exploitation by the mainstream. 
In the story Chandidasi is targeted when her niece succumbs to small 
pox. This shows the need to identify the cause of the frequent deaths 
and disease that befall communities with no access to nutrition, 
drinking water, basic medical care, sanitation and even literacy. The 
Doms and the tribals work on cremation grounds and mines, 
respectively, in the interest of Indian development.  The ir plight is 

further aggravated by the presence of ritual witch hunters who wield 
power great power over them. Witch hunters make their victims 
confess, pay whatever penalty is necessary and live on the margins. 
Those labelled witch often accept it stoically and fall prey to 
autosuggestion (Devi, Witch-Hunting 172). Vested interests force these 
communities to their lowest ebb so that they can be exploited and their 
unity destroyed (178). Hence, they encourage the superstitious practice 
of witch hunting. “Those branded witches …are victims of feuds, 
political vendetta, clan-hatred…” (173). 

Mahasweta Devi’s “Bayen” is the story of a mother branded as a witch 
and Separated from her son critiques the uses of the maternal idea to 
subjugated woman in an orthodox patriarchal society. The main 
protagonist Chandi is a figure of sacrifice and self-denial, a scapegoat 
who has to bear the burden of collective guilt and superstition. She is a 

Gangaputra, a professional gravedigger. Her work is to bury the dead 
children and guard the grave at night, as she is the progeny of the 
illustrious Kalu Dome, who is said to have sheltered King Harish 
Chandra when he lost his Kingdom and was assigned the task to look 
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after “all the burning ghats of the world ” (33). When he regained the 
power Chandi feels proud about her lineage. She lives a happy and 
contended material life with Malinder, also a member of the Dom 
community, and her son Bhagirath. Gradually the distinctiveness of 
her family arouses the envy of the rest of the Dom Community. 
Rumours began to circulate that Chandi is a bayen, a supernatural 
creature who raises dead children from their graves in order to nurture 
and suckle them. 

The opening scene of Bayen begins with a clear picture of Chandidasi. 
In the Scene one can see a melancholic Chandidasi who is singing for 
her son. The introduction to the Scene one symbols like this:  

“The curtain goes up on an empty space with a lullaby droning 
offstage, till the Bayen enters singing. She looks utterly exhausted and 

despondent, at the end of her tether dragging her reluctant feet like 
some condemned ghost debarred entry into human society” (Devi 94). 

This particular scene is deliberately used at the beginning as an aid to 
tell readers that the woman represented here is a mother who is 
singing for her own son and at the same moment her mind is filled 
with hopelessness and she feels like worn out. Chandidasi is also 
carrying a canister tied to its end which is being used to rattle and 
clang along the ground. This shows the attitude of the society which 
tried to keep away her from the society around her and it was 
considered as a crime for her if we she come across any other person of 
the outside world around her. Even after that she still continues to 
sing her lullaby. 

               Come, sleep, come to my bed of rags, 

                My child god sleeps in my lap, 

                The elephants and horses at the palace gates, 

                The dog Jhumhra in the ashheap (Devi 94) 
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She sings a lullaby for her son whose company she lost long back. But 
the social repression could not dissociate a mother’s emotional 
attachment from her son.  

Chandi confesses: “When I hadn’t become a Bayen, I had everybody” 
(75).  Her Present is so terrific that draws a string with a canister tie 
to its end,rattling  and clanging, along the floor, wearing filthy red sari 
living other side of railway tracks and her hair was matted 
,mishevelled .she prefers to remember the memorable part from her 
past life. She fears to stay alone during nights. The loneliness is now 
equal to terror. She accepts: “I can’t bear it alone through the night” 
(77).   

The dominance of superstition in society separates Chandi from 
Bhagirath, her son neglecting her motherhood and deserting happiness 

forever. . Radha Chakrabarthy  remarks in her scholarly critique on 
Mahasweta Devi’s mothers: “Her (Chandi) traditional maternal 
qualities, such as love, care and protectiveness, are played off against 
the grotesque, travesty of motherhood that the bayen is supposed to 
represent” (Chakravorthy, 102). 

Chandi remembers her child and also her pathetic condition after 
losing the shelter of right. Now, past for her is metaphorically a soar 
experience. She is no more with her son and husband. Her sacrifice 
of pleasure principle is not credited to her. Ignorance of the people, 
their superstitious beliefs were mainly responsible for Chandi’s piteous 
condition. She is humiliated now as a bayen, a witch. The people in her 
community start considering now that she possesses super-

natural powers. She is not allowed to look at any child including her 
own son-Bhagirath. She has to look on the ground and should hit the 
canister constantly while passing through the locality. 

Chandi, who bravely moves among the graves, driving the jackals away 
from the dead souls, fails to protect herself from being victimized by 
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the people whose humanity has been made over to superstition. 
Moreover, her expulsion also brings about her separation from her son 
Bhagirath. Condemned to lead a solitary life, she is deprived of the 
right to motherhood and her son Bhagirath is forbidden to enjoy the 
motherly affection. At first aghast and disbelieving, Chandi herself 
eventually internalizes her imputed identity as a bayen and lives on 
the margin, accepting her painful role as pariah. 

Chandidasi in spite of belonging to a reputed ancestry in their 
community of Kalu Dome, faces challenges at several levels. She was 
not only deployed of her social rights, but also those which she 
deserved being a human. It is remarkable that Chandi, after declaring 
as a Bayen, faces these problems not by upper society or class but in 
her own community and by her own people. As the society in which the 

lady resides is unable to identify the differences between life and 
living. They grant her food, clothes and other needful accessories for 
live but the worth of this charity is disclosed by Chandidasi herself.  

Malinder discloses the truth before Bhagirath that Chandi was 
his mother before becoming a bayen. But Bhagirath could not believe 
that a bayen can be his mother. He finds it uneasy because he has been 
insisted that a bayen is not a woman but a supernatural figure. She is 
different than ordinary women. But in course of time, he dares to 
accept Chandi as his mother. He listens from his father, She had 
everything when she was your mother, my wife. 

I gave her striped saries to wear,and silver-nickelled jewellery. I 
fed her, I rubbed oil in her hair,her body (78).Malinder feels pride to 
tell his son about Chandi’s forebears. When Harishchandra became 
king agin,he had gifts for all and sundry.then it was kalu dome who 

shouted at him: Hey king ,you have things to give to all those who 
never cared for you were in misery. I gave you food then , I gave you 
clothes. What you have for me? Eh?  We are the gangaputtas. What are 
you going t for our clan .Then king Harishchandra gave all cremation 
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grounds thus how Chandidasi is youngaged in burying children. He is 
also keen to narrate his romance with Chandi and marriage with her. 
Malinder considers himself fortunate to have a beautiful wife like 
Chandi. Mahasweta Devi employs the tribal songs with an excellence. 
The song sweetens the listeners’ ears. She uses the song here to make 
the love-making between Chandi and Malinder graceful. 

…Drunk with colour, our bodies too are drunk. 

The heart’s too full of colour, Let the colour spill over the body 

Let the colour flow over all over. (80). 

Chandidasi experiences difficulty in being meticulous about the needs 
of their newly born child due to the job of grave keeping. Her mind 
engrosses to give up the job of grave keeping and look after their child. 
Chandi tells Malinder after Bhagirath’s birth that she is unable to 
perform the ancestral duty as Bhagirath needs her more. She wants to 
be with him to nourish and look after his needs. But Malinder does not 
pay any heed to her sentiments. 

 Chandi complains:“Men in general are so insensitive”  (bayen 81). She 
expected that Malinder should rescue her from the quandary. He 
should help her to perform her responsibilities of a mother. Malinder 

rather prefers to repress her concerns for Bhagirath. In this way, he 
represents the patriarchal power strategy which does not allow a 
woman to go with their desire. He fails to realize her conscious 
concerns. In patriarchal society the sentiments of women are often 
neglected. They are satisfied generally by reminding them their duties. 
Chandi cannot think like Malinder. She does not want to keep aside 
her affection for her child. She has to look after him and also perform 
her ancestral responsibilities. She has to keep the graves during nights, 
look after her child and satisfy her husband’s desire. But what she 
receives in return was nothing except humiliation and dissolution. 
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The society members disregarded her efforts and left her to suffer. 
Gayatri Spivak, the translator of Mahasweta Devi’s short-stories finds 
a striking resemblance among her women protagonists. From Spivak’s 
point of view, Mahasweta Devi deals with the poverty-
stricken, suppressed women belong to lower classes from a humanistic 
point of view. 

The trauma in personal life converts Chandi into a bayen. She 
receives a heavy blow when she was considered responsible for Tukni’s 
death. She was emotionally associated with Tukni, Pakhi’s daughter 
before Bhagirath’s birth. she was blamed for the death of her son-in-
law’s little child named ‘‘Tukni’’ whom she herself loved a lot. Her 
son-in-law, named Shashi, blamed that her daughter, who was 
suffering with chiken- pox, died because Chandi asked about her ‘‘ 

how’s Tukni’’(84)and thus striked Tukni with the secret arrow of 
bayen. Though her husband, Malindar, take her side most of the time 
against the society but, at last, when Chandi became ready to bury 
Tukni’s dead body under the pressure of society and she goes to grave 
of Tukni in the midnight to guard the grave, society charges her for 
being a ‘Bayen’ or ‘witch’ who tends to eat or hurt the child’s body. 
She gives her all explanations but no one believes on her even her most 
loving husband questions her 

‘‘why is your sari is dripping with milk? 

whom were you suckling?’’(87) 

When asked why her sari is dripping with milk and for who the 
lullaby is, she is pleads innocence:No, no I am not a bayen! I have son 
of my own. My breasts are heavy with milk for him. I am not a bayen. 
Why, Ganganputta, why don‟t you tell them, you know beat (37) 

 Was it not easy to understand for Malindar or anyone else that 
being a child bearing woman her sari was wet with milk for her own 
child, Bhagirath? was this not dominance of patriarchal anarchy that 
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Malindar was not a bit able or desired to understand the reason of 
being in such a condition? How the dominant manly thoughts not 
overcome him while supporting the society rather than his wife in a 
wrong way? At the most difficult time of Chandi’s life, where she was 
put to a cruel test by society, when she was strongly needed support of 
her life partner, Malindar played a role of authoritative husband who 
was colored completely in the color of patriarchy. 

Malinder rather than defending her, under social pressure 
declares her to be a bayen. Beating the drum he starts shouting,  

“I Malinder Gangaputta, hereby declare that my wife is a 
bayen, a bayen!” (38). 

Eventually Chandi is expelled from her community and 
forbidden to set her eyes on any child, including her own. She is turned 
into a pariah and is forced to live alone in a hut by the railway track 
sustaining her by the meager supply of food and clothing provided by 
her community members. Chandi’s expulsion typifies the rejection and 
exploitation of women who threaten the stability of existing social 
codes by their distinctiveness and individuality, by a patriarchal 
society. 

 She decides to bury Tukni in spite humiliation because 
reliance and love are the basic qualities in her personality. In spite of 
inner as well as outer suppression her social concern does not 

disappear. Her genuine womanhood differentiates her from others. 

 In the end Chandi is recognized by the mainstream. Her name 
spread far and wide and the Railway Department honour her for her 
“real brave deed‟. While receiving the award for her son Bhagirath 
comes forward and reclaims her as his mother who, in spite of all 
aspersions, was “never a bayen”. He acknowledges before the officer in 
charge, “She was my mother.... “My mother, the late Chandidasi 
Gangadasi , Sir. Not a bayen. “She was never a bayen, my mother” 
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(bayen 41). Thus, in this story Mahasweta has made use of the 
maternal figure in an ambivalent way. The figure of Chandi as 
Bhagirath‟s mother represents traditional mother with all motherly 
attributes— love, nurturing, protective aspect and as witch—mother 
represents a grotesque travesty of maternity in the bayen, whose very 
gaze spells death to all children who encounter her. Mothering (as a 
willingness to love nurture and protect) become Chandi‟s professionas 
well as the source of her tragedy and mode of her exaltation.  

 Mahasweta Devi’s  classic play Bayen is a slap-shot to the 
patriarchy which had deliberately, vehemently, unethically oppressed 
and other wise kind hearted women Chandi –dasi in the name of Black-
magic. Chandidasi an innocent rural woman who is an epitome of 
patience endurance subservillence, modesty  though symbolises the 

Bharitiyata or Bharatamatha ,though symbolises  the baratanari or 
mother india .the play amplifies the rate of social dishonesty self-
centred patriarchal values that has been thwarted by the Indian 
patriarchy since time immemorial. The changing roles of a women and 
transformation of self from innocent child to that of dutiful wife ,a 
loving mother has stripped her emotional fabric that always pinpointed 
at her to say that  she was no mother but a women transformed as a 
witch series of incidents  in the play though are quite alarming realistic 
that seems to be unheated  by the patriarchal bigs.  
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INTRODUCTION 
             Loneliness is one of the main indicators of social well-being. 
Loneliness is a universal human emotion, yet it is both complex and 
unique to each individual. It is a common experience with 80% of 
population below 18 years of age and 40% of population above 65 years 
of age report loneliness at least sometimes in their life (Berguno, G.,et 
al., 2004; Pinquart, M., et al., 2001; Weeks, D.J., 1994; Donald, W., 
1986). Loneliness is usually an unpleasant emotional response to 
isolation or lack of companionship. According to Rook (1984), 
‘loneliness is defined as an enduring condition of emotional distress 
that arises when a person feels estranged from, misunderstood, or 
rejected by others and/or lacks appropriate social partners for desired 
activities, particularly activities that provide a sense of social 
integration and opportunities for emotional intimacy’. Loneliness has 
also been described as social pain - a psychological mechanism meant to 
alert an individual of isolation and motivate him/her to seek social 
connections. 
            Loneliness typically includes feelings of anxiety about a lack of 
connectedness with the outer world. As such, loneliness can be felt even 
when surrounded by other people. The existentialist school of thought 
views loneliness as the essence of being human. Each human being 
comes into the world alone, travels through life as a separate person, 
and ultimately dies alone. Coping with this, accepting it, and learning 
how to direct our own lives with some degree of grace and satisfaction 
is the human condition. There are three types of loneliness i.e., 
situational loneliness, developmental loneliness and internal loneliness 
(Tiwari, S.C., 2013). Again Weiss (1973) reported two types of 
loneliness i.e. emotional and social loneliness. Emotional loneliness is 
defined by the absence of an attachment figure and social loneliness is 
characterized by the absence of social network (Weiss, R., 1973). 
            Loneliness has no single common cause, so the preventions and 
treatments for this damaging state of mind vary dramatically. The 
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causes of loneliness are varied and include social, mental or emotional 
factors. Research has shown that loneliness is widely prevalent 
throughout society among people in marriages, relationships, families 
and successful careers (Peplau, L.A. and Perlman, D., 1982). The 
followings are some of the possible reasons for which an individual may 
feel lonely: 

 Lack of close family ties. 
 Living alone. 
 Losing a loved one or friend through death or relocation. 
 Difficulties in meeting new people due to access issues, an 

introverted personality or feeling like one don’t belong. 
 Feelings of loss or grief. 
 Lack of purpose or meaning in life. 
 Poor physical health, frailty, mobility issues. 
 A mental health condition such as depression or anxiety. 
 Fear of rejection from others or feelings of being “different” or 

stigmatized by society. 
 Inability to participate in activities due to access issues, 

mobility, illness, transport. 
 Retirement from work, home relocation, starting out in a new 

role or community. 
 Language or cultural barriers, or reduced connection with one’s 

culture of origin. 
 Geographic isolation. 
 Feeling lost in the crowd. 

           According to Weiss (1973) loneliness is caused not by being alone 
but being without some definite needed relationship or set of 
relationships. Loneliness appears always to be a response to the 
absence of some particular relational provision, such as deficits in the 
relational provisions involved in social support (DiTommaso, E., 2003). 
Loneliness may also lead to people to submerge themselves into 
dependency relations, following direction, imitation, being like others, 
and striving for power and status (Peplau, L.A., 1982; Rokach, A., et al., 
1997). 
LITERATURE REVIEW 
                Peplau and Perlman (1982) found that the lonely people are 
less inclined towards self-disclosure, less attractive to their partners 
and rated their partner's personality more negatively. Lonely 
individuals have less developed social skills, find it more difficult to 
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adapt, are afraid of being dismissed, are unable to develop and maintain 
satisfactory relationships and social contact. People who are socially 
isolated may report poor sleep quality and thus have diminished 
restorative processes. In both children and adults, loneliness often has 
a negative impact on learning and memory. Its disruption of sleep 
patterns can have a significant impact on the ability to function in 
everyday life.  Loneliness is an unlikable experience that occurs when a 
person’s network of social relationships is significantly deficient in 
either quality or quantity (Peplau, and Goldston, 1984).   
               Researchers have indicated that adolescents experience more 
loneliness than any other age groups (Yeh, M.C., 2002).  Most of the 
adolescents who are isolated from their peers suffer from intense 
loneliness and accordingly demonstrate typical indications of loneliness 
(Cheng and Furnhan, 2002). Late adolescence and early adulthood (i.e., 
university age) are especially high risk for experiencing loneliness 
(Deniz, M.E., 2005; Ponzetti, J. J., 1990; Cutrona, C.E., 1982).  During 
early adolescence social rejection, domination, and teasing promote 
loneliness by encouraging sensitive individuals to see themselves as 
unacceptable and lacking social worth and standing, resulting in an 
enduring sense of social isolation (Guttmann & Parker, 1986; 
Parkhurst & Asher, 1992;  Rubin & Mills, 1991). Moore and Schultz 
(1983) stressed that those adolescents who were lonely usually 
remained lonely and seldom initiated interactions with others. Lonely 
people suffer from more depressive symptoms as they have been 
reported to be less happy, less satisfied and more pessimistic (Singh and 
Kiran, 2013).  In a study done by Bhatia et al. (2007) found higher 
mean loneliness score in elderly women, compared to elderly males.   
           Loneliness is recognized as a contributing, maintaining and poor 
prognostic factor in the development of alcohol abuse. Further it is 
recognized as an essential risk factor in all the stages of alcoholism 
(Hawkley, L.C., 2010; Kim, O.S., 1999). In a study conducted by Dhal et 
al., (2007) covering 110 adolescents of Delhi (India) found that two 
third of adolescents reported higher level of loneliness and one third of 
them reported lower level of loneliness. Further low self-esteem in the 
adolescents was associated with loneliness .The adolescents with low 
self esteem develop loneliness, as they feel rejected. They also lacked 
confidence and skills in initiating and maintaining relationships (Dhal, 
A., 2007). The research of Hudson et al (2000) also pointed out that 
loneliness is related to depression and low self esteem.  
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            Chronic loneliness can be a serious, life-threatening health 
condition. Loneliness has been linked with depression, and hence a risk 
factor for committing suicide (Brown, 1996). According to Lau et al. 
(1999) loneliness is a major precursor depression, particularly and 
loneliness and depression may become more concrete and prevalent in 
late adolescence. The study of Pielage et al. (2005) found that 
individuals who had less intimacy in their relationship experienced 
more loneliness and depression, and they were less satisfied with their 
life in general. The study of Xueqing (2008) on students also found 
significant positive correlation between psychoticism, neuroticism and 
loneliness. 
            There have been various studies, showing relationship of 
loneliness with obesity, physiological aging, cancer, poor hearing and 
poor health (Wilson, R. S., 2007; Raina, S.K., et al, 2013; Hawkley, L.C., 
& Cacioppo, J.T., 2010). The study of Mishra et al (2013) concluded 
that in physical illnesses like HIV infection, the mental health 
indicators like loneliness and depression needs more stress in the 
continuum of care of patients. Nicolaisen and Thorsen (2014) 
conducted a five year follow up study to find out how loneliness in 
adults was influenced by life events and experiences in early and later 
stages in life and found that adverse childhood events were associated 
with loneliness by both men and women.  
            Özdemir and Tuncay (2008) conducted a study on university 
students to investigate level of loneliness, comprising of 721 students 
and found that 60.2% of the participants experienced loneliness. Weiss 
(1973) stated that individuals who are unable to attach to other 
individuals will feel themselves lonely. The findings of Buyuksahin 
(2001) stated that loneliness of individuals who have close relationships 
is lower than the loneliness of other individuals. Hojat (1982) found 
that students, who reported that their parents had not devoted enough 
time to them, or that their parents had never understood them, or that 
they had not gone to the parents for help, were more likely to 
experience loneliness. Danel K. (2013) also revealed significant 
correlation between attachment styles and loneliness and depression 
feeling among university students. 
JUSTIFICATION OF THE STUDY 
            The move from high school to university is a major life 
transition of emerging adulthood, characterized by change and 
challenge for most incoming students. Loneliness can be a common 
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phenomenon relating to factors including moving from home, the 
possible breaking of former social networks and attempts to develop 
new social networks. In this transition period, the stressors of living in 
a new environment, lacking their previous social support systems, and 
for most of them being away from home and families may cause 
loneliness in university students (Demir, 1990). More over after 
entering the university, they need to re-evaluate their past 
relationships with parents, teachers, friends, and girlfriend/boyfriend. 
They begin to learn how to deal with the attachment and separation 
processes of interpersonal situations in normal psychological growth 
and begin to create their own unique self-image. In addition lack of 
social and emotional support may develop social and emotional 
loneliness among university students. 
                Literatures indicate that many studies have been carried out 
in India as well as in other countries to find out the level of loneliness 
and its correlation with other factors among students. But if we look 
in to the North Eastern region of our country more particularly in 
Tripura, we will find that not many studies had been carried out to 
understand the feeling of loneliness among university students. Hence 
in this back drop the present study is an attempt to explore this area. 
OBJECTIVES OF THE STUDY: The presents study aims 

 to reveal the socioeconomic status of the post graduate students. 
 to determine the feeling of loneliness among hostellers and day 

scholar students. 
 to assess the impact of gender on the feeling of loneliness among 

the students. 
RESEARCH HYPOTHESES: The following hypotheses were 
formulated to fulfill the objectives of the study 
Hypothesis I: There will be significant difference among hostellers 
and day scholars in regard to their feeling of loneliness. 
Hypothesis II: There will be significant difference among male and 
female hostellers in regard to their feeling of loneliness. 
Hypothesis III: There will be significant difference among male and 
female day scholars in regard to their feeling of loneliness. 
Hypothesis IV: There will be significant difference among male 
hostellers and male day scholars in regard to their feeling of loneliness. 
Hypothesis V: There will be significant difference among female 
hostellers and female day scholars in regard to their feeling of 
loneliness. 
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METHODOLOGY 
Sample: The sample consisted of 200 post graduate students. Among 
them 100 were staying in the university hostels and 100 were staying 
with their parents. In each group 50% were male students and the rest 
50% were female students. All the students were in the age group of 22-
24 years. They were selected purposively from various post graduate 
departments of Tripura University. Most of them belonged to middle 
and upper middle socio-economic Status. 
Tool Used: In the present study two tools were used namely Back 
ground Information Schedule and University of California Los Angeles 
Loneliness Scale. 

 Background Information Schedule is a semi structured 
questionnaire developed by the author for gathering information 
regarding the socio economic and family profile of the study 
subjects. The schedule also gathers information pertaining to 
the illness history of the subjects. 

 Revised UCLA (University of California Los Angeles Loneliness 
Scale) was developed by Russell, Pepiau and Cutrona in 1980. 
This scale is one of the most widely used instruments to 
measure subjective experience of loneliness. It has been used 
with various population including elderly, adolescents, college & 
university students. The scale is a self-report measure, 
consisting of 20 items with 10 negatively stated (lonely) and 10 
positively stated (non-lonely) items. Participants were asked to 
respond to each item against four possible responses: never, 
rarely, sometimes & always. The score ranges from 20-80. High 
score indicates high level of loneliness and low score indicates 
low level of loneliness. 

Procedure: After due permission from the respective authority proper 
rapport was established with the subjects and data were collected 
through self administered method. The data collection was completed 
in two stages. In the first stage data was collected from the hostellers 
and then in the second stage data collection was completed with day 
scholars. After collecting the response from all the study subjects, at 
first all data sheets were checked thoroughly to find out any gaps or 
discrepancies in the response sheet. For data analysis, descriptive 
statistics i.e., mean and SD was computed and for testing the 
hypotheses inferential statistics i.e., ‘t’ test was employed. 
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DATA ANALYSIS AND INTERPRETATION 
Table 1: Showing Socio-demographic Profile of the Hosteller Students 

(N=100) 
Parameters           Characteristics            Mode Of Response 

  Frequency Percentage 

Gender Male 50 50% 

Female 50 50% 
Religion Hindu 90 90% 

Muslim 0 0% 
Christian 10 10% 

Community UR 60 60% 

SC 15 15% 
ST 15 15% 
OBC 10 10% 
Minority(Muslim) 0 0% 

Residential 
    Area                

 Rural 60 60% 
Urban 40 40% 

Stream Arts 70 70% 

Science 30 30% 
Semester 2nd  Semester 40 40% 

4th Semester 60 60% 
Family type Nuclear 60 60% 

Joint 40 40% 
Having sibling Yes 90 90% 

No 10 10% 
Total family income Rs.15,000 – 30,000 75 75% 

Rs. 31,000  - 60, 000 25 25% 
Any history of 
chronic physical 
problem  

Yes 0 0% 
No 100 100% 

Any history of 
Psychological 
problem  

Yes 0 0% 

No 100 100% 

Any chronic 
physical problem of 
the family members 

Yes 30 30% 
No 70 70% 

Any psychological 
problem of the 
family members 

Yes 0 0% 

No 100 100% 

Any family history 
of  suicide 

Yes 3 3% 
No 97 97% 
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              From the Socio economic profile of the hosteller students 
(Table 1) it is revealed that all the hosteller students belonged to age 
group of 22 to 24 years. Out of 100 hostellers 50% were male and 50% 
were female.  Most of them (90%) were Hindu and the rest (20%) were 
Christians. Further among them 60% were belonged to general caste, 
30% were SC and ST (15% each) and rest of them were OBC. Out of 
100 hostellers 60% of were from rural area and 40% of them lived in 
urban areas. All the students were pursuing their post graduate 
programme. Among them 70% of students were studying in arts stream 
and 30% were from science stream. Out of 100 hostellers, 40% of 
students were from 2nd semester and the rest i.e., 60% were from 4th 
semester. Most of them (60%) belonged to nuclear families and 40% of 
them came from joint families. 90% of them were having siblings and 
the remaining 10% were the single child.  Most of the students living in 
hostel (75%) reported that their total family income ranged between Rs. 
15,000- Rs.30,000 and the rest reported that their family income ranged 
between Rs.31,000 – Rs. 60,000. None of them had any physical or 
psychological illness of self. Although among those 100 students only 
30% reported to have family members who were suffering from some 
physical illness but no one reported to have any kind of psychological 
illness. However 3% students reported that they had a family history of 
suicide attempt (Table 1). 

Table 2: Showing Socio-demographic Profile of the Day Scholar 
Students (N=100) 

Parameters Characteristics Mode Of Response 
  Frequency Percentage 
Gender Male 50 50% 

Female 50 50% 
Religion Hindu 70 70% 

 Muslim 3 3% 
 Christian 27 27% 

Community UR 50 50% 

SC 25 25% 
ST 15 15% 
OBC 7 7% 
Minority(Muslim) 3 3% 

Residential 
    Area                

 Rural 10 10% 

 Urban 90 90% 
Stream Arts 65 65% 

Science 35 35% 
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Semester 2nd Semester 30 30% 

4th Semester 70 70% 
Family type Nuclear 80 80% 

Joint 20 20% 
Having Sibling Yes 80 80% 

No 20 20% 
Total family 
income 

Rs. 15,000 – 30,000 65 65% 

Rs. 31,000  - 60, 000 35 35% 
Any history of 
physical problem  

Yes 0 0% 

No 100 100% 
Any history of 
Psychological 
problem  

Yes 0 0% 

No 100 100% 
Any chronic 
physical problem 
of the family 
members 

Yes 40 40% 

No 60 60% 

Any psychological 
problem of the 
family members 

Yes 0 0% 

No 100 100% 

Any family history 
of committed 
suicide 

Yes 1 1% 

No 99 99% 

             The Socio economic profile of the day scholar students (Table 2) 
revealed that all the students belonged to age group of 22 to 24 years. 
Out of 100 day scholars 50% were male and 50% were female. 70% of 
them were Hindu, 3% were Muslims and the rest 27% were Christians. 
Among them 50% belonged to general caste, 25% were SC, 15% were 
ST, 7% were OBC and rest of them (3%) were from minority class. Only 
10% of them were residents of rural area and remaining 90% lived in 
urban areas. All the students were pursuing their post graduate course 
among which 65% of students were from arts stream and 35% were 
from science stream.  Again among them 30% were studying in 2nd 
semester and the rest 70% were studying in 4th semester. Out of 100 
day scholars, 80% belonged to nuclear families and the remaining came 
from joint families. 80% of them had siblings and 20% of them were the 
single child of their parents. 65% day scholars reported that their total 
monthly family income was in between Rs. 15,000 -Rs. 30’000 and the 
rest 35% reported that their family income per month was in between 
Rs. 31,000 – Rs. 60,000. All the subjects reported that they do not have 
any physical or psychological health problem however 40% reported 
that their family members were having some physical problems. None 

www.ijmer.in 164



INTERNATIONAL JOURNAL OF MULTIDISCIPLINARY EDUCATIONAL RESEARCH 

ISSN : 2277-7881; IMPACT FACTOR - 2.972; IC VALUE:5.16 
VOLUME 4, ISSUE 4(2), APRIL 2015 

 

  
of them had family members suffering from any kind of psychological 
illness however a single subject (1%) reported about history of suicide 
attempt in his family (Table 2). 

Table 3: Showing Comparison between Hosteller and Day Scholar 
Students in regard to their Feeling of Loneliness 

University life is a transition period for students from high school to 
college in which loneliness is a common phenomenon because of moving 
from home, breaking social networks and attempting to develop new 
social networks. Loneliness has been defined as the psychological state 
resulting from a discrepancy between ideal and perceived personal 
relationships (Peplau & Perlman, 1982). So far as loneliness feeling 
among the university students is concerned the results (Table 3) 
showed that the Mean and SD scores of feeling of loneliness among 
hosteller students were 36.87 and 8.54 respectively. On the contrary 
the Mean and SD values of loneliness feeling of the day scholar 
students were 33.31 and 7.89 respectively. From the data and result it 
has seen that the hosteller students felt lonelier than the day scholar 
students. The t value is 3.07 which is significant at 0.01 level of 
significance. Hence the 1st hypothesis, ie., ‘there will be significant 
difference among hostellers and day scholars students in regard to their 
feeling of loneliness’ has been accepted.   
            This may be because of the fact that university is a transition 
period from being a youth to being an adult. For many university 
students, this may be the first time they live away from their parents. 
They may move from the emotional and social support of their families. 
They leave home as well as their hometown friends. The separation of 
university students from their homes for the first time may create 
feelings of doubt, confusion, and anxiety, which the close 
companionship of residential halls may not totally prevent (Weiss, R.S., 
1973.)  

Subjects  
Number 

Mean S.D ‘t’ 
value 

Level of 
Significance 

Hosteller 100 36.87 8.54  
3.07 

 

Significant 
at  0.01 

level 
 Day 

Scholar 
100 33.31 7.89 
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Table 4: Showing Comparison between Male and Female Hosteller 

Students in regard to their Feeling of Loneliness 

          
Table 4 showed that the Mean and SD scores of the hosteller male 
students in regard to their loneliness feeling were 34 and 8.91 
respectively. The Mean and SD scores of the hosteller female students 
were 39.74 and 8.31 respectively. The data and result showed that the 
hosteller female students were lonelier than the male students. Hence 
the 2nd hypothesis i.e, ‘there will be significant difference between the 
male and female hostellers in regard to their feeling of loneliness’ has 
been accepted. Female hostellers are found to be more lonely than the 
male hostellers (Hawkley, Louise C; Cacioppo, John T, 2003).  
Table 5: Showing Comparison between Male and Female Day Scholar 

Students in regard to their Feeling of Loneliness 

 
The findings revealed (table 5) no significant impact of gender on the 
subjective feeling of loneliness among day scholars as ‘t’ value (0.91) is 
insignificant at 0.05 level of significance. Hence the third hypothesis 
has been rejected. However on the basis of the mean score it can be said 
that female day scholars have more feeling of loneliness than their male 
counterparts. It may be because of the exiting social status of males in 
our Indian society. Moreover in our country the social support 
networks are stronger among males than females. As a result female 
students whether day scholars or hostellers feels more lonely than their 
male counterparts. 

Subjects Number Mean S.D ‘t’ 
value 

Level of 
Significance 

Male 
Hosteller 

50 34 8.91 - 3.34 Significant 
at  0.01 level 

 Female 
Hosteller 

50 39.74 8.31 

Subjects  
Number 

Mean S.D ‘t’ 
value 

Level of 
Significance 

Male Day 
Scholars 

50 32.58 7.74  
0.91 

 
Insignificant 
at  0.05 level 

 
Female 

Day Scholars 
50 34.04 8.37 
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Table 6: Comparison of Hosteller and Day scholar Male Students in 

regard to their Feeling of Loneliness 

 
Table 6 showed that the Mean and SD scores of loneliness feeling 
among hostellers male students and   day scholar male students were  
34 and 8.91 and 32.58 and 7.74 respectively. The mean score reveals 
that the hosteller male students were more lonely than the day scholars 
male students however the ‘t’ value did not reveal any significant 
difference between the male hosteller and day scholar students in 
regard to their loneliness feeling. Thus the 5th  hypothesis i.e. ‘there 
will be significant difference among the male hostellers and  male day 
scholar students  in regard to their loneliness’ has been rejected.  
 
Table 7:  Showing Comparison of Hosteller and Day Scholar Female 
Students in regard to their Loneliness 

Subjects Number Mean S.D ‘t’ 
value 

Level of 
Significance 

Female 
Hostellers 

50 39.74 8.31  
3.41 

Significant 
at  0.01 

level Female Day 
Scholars 

50 34.04 8.37 

             
From table 6 it is revealed that mean value of loneliness feeling among 
female hostellers  students were 39.74 whereas the mean value of 
loneliness feeling among day scholars female students were 34.04. The 
calculated ‘t’ value is 3.43 which is significant at 0.01 level of 
significance. So the findings showed that female students who stayed at 
hostel felt lonelier than the female students who live in their family. 
Thus the 5th hypothesis i.e., ‘There will be significant difference among 
the female hostellers and day scholars in regard to their feeling of 
loneliness’ has been accepted.  
 

Subjects Number Mean S.D ‘t’ 
value 

Level of 
Significance 

Male 
Hostellers 

50 34 8.91  
0.85 

 
Insignificant 
at  0.01 level 

 
Male Day 
Scholars 

50 32.58 7.74 
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CONCLUSION 
             Finally it can be concluded that that the hostellers felt more 
loneliness in comparison to day scholar students. Further among both 
the hostellers and day scholars, female students had more loneliness 
feeling in comparison to their male counterparts. 
            On the basis of the findings of this study, it is recommended 
that more counseling services should be provided to the students which 
would help them to overcome their mental health problems. Hostel 
authority should be more co-operative and friendly, so that the students 
may perceive hostel as the ‘second home’ away from home which in 
turn may reduce their loneliness feeling. Loneliness can lead to various 
psychiatric disorders and various physical disorders. Hence if left 
unattended, loneliness may create serious mental and physical health 
problems. Therefore it is important to intervene at the right time to 
prevent loneliness. 
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I. INTRODUCTION 

               Now days the importance of internet in day to day Life has 

increased a lot, Most of files and data forwarding through the internet, 

so it needs security for no one accessing the data directly. 

Cryptography is modifying of original data into some modified form of 

data called cipher so that it is communicated is more secured between 

the sender and receiver. Encryption is the process of encoding 

messages or information in such way that only authorized parties can 

read it. Till now there are various algorithms have been proposed and 

each has their own advantages and disadvantages as a result 

researchers are working in the field of cryptography to enhance the 

further security. In this paper new approach is proposed where the files 

is considered as stream of bits and constructed as various grids, grid is 

nothing but the binary data of file is divided into equal sized blocks 

called as grids. The technique transforms each grid into encrypted grid 

by applying bit permutations. The key generated is also wrapped to get 
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encrypted key. In this method it supports a variable length grid, secure 

variable length key.  

II. METHODOLOGY 

Step 1:  A square grid of required size is constructed by taking the 

binary data from source file. 

Step 2: Now grid transposition is applied by reading data as various 

circles starting from the center of the grid to the bottom left at various 

levels and writing it down on columnar basis from top left to bottom 

right. 

Step 3: A secret key that varies with each session as combination of 0’s 

and 1’s is generated based on the grid size, say 160 – bit for 32 – sized, 

384 – bit for 64 – sized etc., to produce decimal sequence. Accordingly 

columnar transposition is done on the grid. 

Step 4: A new grid is generated after transposition. 

Step 5: The new grid is converted into ASCII sequence and written to 

another file called encrypted file. 

Step 6: Steps 1 to 5 are repeated until the total file is formed into grids 

and encrypted. Padding with 0’s is done in grid formation deficiency. 

Step 7: Key generated for each file is encrypted with the public key of 

sender using RSA Algorithm. This technique of hiding the key is called 

key wrapping. 

Step 8: The encrypted key is then divided into various blocks and 

appended to file. 

Hence the new encrypted file with wrapped key is generated. 

A. DETAILED EXPLANATI0N 

In this method forms the raw data from the file into various grids of 

sizes say 32, 64, 128… by reading the binary data as bytes. A grid is 
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nothing but a 2-dimensional array of equal size. The size of the grid is 

fixed for a file for each session. If the grid is not filled with the data 

from the file can be pad the grid by adding 0’s at the end. The grid 

therefore formed is encrypted starting from the center of the grid to 

the bottom left. This process is done for all the grids formed. Now a 

sequence of bits that varies with grid size as a combination of 0’s and 

1’s is generated. The key generated at each session for a given file is 

different and size of key varies with the grid size. The security of the 

data is increased and also the complexity of key generated. Now the 

session key is encrypted using the RSA algorithm. This makes the key 

generated secure from hackers. Longer the size of the grid, longer is 

the size of the key. 

 

This technique converts the raw data from file into various sizes of 

grids say 32, 64,128…..It reads the binary data as byte. A grid is a 2-

dimensional array of equal size. The size of the grid is fixed for a file 

for each session. If the grid is not filled with the data from the file can 

be pad the grid by adding0’s at the end. The grid thus formed is 

encrypted starting from the center of the grid to the bottom left. This 

process is done for all the grids formed. Now a sequence of bits that 

varies with grid size as a combination of 0’s and 1’s is generated. The 

key generated at each session for a given file is different and size of key 

varies with the grid size. The security of the data is increased and also 

the complexity of key generated. Now the session key is encrypted 
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using the RSA algorithm. This makes the key generated secure from 

intruders. Longer the size of the grid, longer is the size of the key. 

B. ENCRYPTION 

Encryption techniques can be divided into 3 phases 

There are 

1. Grid transposition of data 

2. Columnar transposition  

3. RSA encryption of key 

Grid transposition of data: 

For example grid size is 32 bit .the grid transposition as follows now 

taken the 1024 bits (32*32)from in one file i.e. 128 bytes are read from 

the file and is converted to binary string by taking the ASCII values of 

each byte.  

The Grid Transposition cipher is just another type of transposition 

cipher. First make a grid that can fit all of the letters, you can do that 

by taking the square root of the total number of letters, if it comes out 

as a decimals round up. If there are extra spaces add X's. Then you 

scatter the numbers in a random order. Then Match the coordinates 

onto the second grid. Best codes would come out as EDSEBSCTO. To 

decode it all you need to do is make another grid with the letters in the 

correct order. Finally match the coordinates onto the correct grid. 
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The data read as above format is transposed by writing the data into a 

new equal sized grid starting from the top left to bottom right column 

by column. 

Columnar transposition: The columnar transposition cipher is a 

fairly simple, easy to implement cipher. It is a transposition cipher that 

follows a simple rule for mixing up the characters in the plaintext to 

form the cipher text. A columnar transposition, also known as a row-

column transpose, is a very simple cipher to perform by hand. First, 

you write your message in columns. Then, you just rearrange the 

columns. For example I have the message, "Which wristwatches are 

Swiss wristwatches." You convert everything to upper case and write it 

without spaces. When you write it down, make sure to put it into 

columns and number them. Let's use five columns. 

  Uuencoded 
Rearrange

d 

Column #: 4 2 5 3 1 

W H I C H 

W R I S T 

W A T C H 

E S A R E 

S W I S S 

W R I S T 

W A T C H 

E S 

1 2 3 4 5 

H H C W I 

T R S W I 

H A C W T 

E S R E A 

S W S S I 

T R S W I 

H A C W T 

  S   E 

Now, you just read the columns down in the order that you number 

them. Above, you will see the key is 4 2 5 3 1, which means you write 

down the last column first, then the second, then the fourth, the first, 

and finally the middle. When you are all done, you will get 
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"HTHESTHHRASWRASCSCRSSCWWWESWWEIITAIIT". I can put 

the example's information into the encoded. 

This columnar transposition cipher implementation will also move 

spaces around, so you can take "a b c" with a key of "2 1" and get “a b c" 

(note the two spaces in front). I suggest you remove all spaces before 

you encode the text, but they should be preserved even if you don't. 

Newlines are ignored and not taken into consideration. 

RSA algorithm: 

The RSA algorithm involves following mathematical concepts those are 

 Exponentials 

 Prime numbers 

 Prime factorization 

 Greatest Common Denominator (GCD) 

 Modular arithmetic 

 Euler totient function 

The overall process is done in three steps: 

Key Generation 

 Choose two distinct prime numbers p and q. 

 Find n such that n= p*q. 

 Here n will be used as the modulus for both the public and private 

keys. 

 Find the totient of n, ϕ (n)  

ϕ (n) = (p-1) (q-1). 
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  Choose an e such that 1 < e < ϕ (n), and such that e and ϕ (n) 

share no divisors other than 1 (e and ϕ (n) are relatively prime). 

 Here e is kept as the public key exponent 

  Determine d (using modular arithmetic) which satisfies the 

congruence relation 

de ≡ 1 (mod ϕ (n)). 

    In other words, pick d such that de - 1 can be evenly  divided by (p-1) 

(q-1), the totient, or ϕ (n). 

This is often computed using the Extended Euclidean Algorithm, since 

e and ϕ (n) are relatively prime and d is to be the modular 

multiplicative inverse of e.  

d is kept as the private key exponent. 

The public key has modulus n and the public (or encryption) exponent 

e. The private key has modulus n and the private (or 

decryption) exponent d, which is kept secret. 

Encryption 

I. Person A transmits his/her public key (modulus n and exponent 

e) to Person B, keeping his/her private key secret. 

II. When Person B wishes to send the message "M" to Person A, he 

first converts M to an integer such that 0 < m < n by using agreed 

upon reversible protocol known as a padding scheme. 

III. Person B computes, with Person A's public key information, the 

cipher text c corresponding to 

c ≡ me (mod n). 

IV. Person B now sends message "M" in cipher text, or c, to Person 

A 

Decryption 

I. Person A recovers m from c by using his/her private key 

exponent, d, by the computation 
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m ≡ cd (mod n). 

II. Given m, Person A can recover the original message "M" 

by reversing the padding scheme. 

This procedure works since 

c ≡ me (mod n) 

cd ≡(me)d (mod n), 

cd ≡ mde (mod n). 

By the symmetry property of mod we have that 

mde ≡ mde (mod n). 

Since de = 1 + k*ϕ(n), we can write 

mde ≡ m1 + kϕ(n) (mod n),  

mde ≡ m(mk)ϕ(n) (mod n), 

Example: 

 Choose p = 3 and q = 11  

 Compute n = p * q = 3 * 11 = 33  

 Compute φ(n) = (p - 1) * (q - 1) = 2 * 10 = 20  

 Choose e such that 1 < e < φ(n) and e and n are co prime. Let e 

= 7  

 Compute a value for d such that (d * e) % φ (n) = 1. One 

solution is d = 3 [(3 * 7) % 20 = 1]  

 Public key is (e, n) => (7, 33)  

 Private key is (d, n) => (3, 33)  

 The encryption of m = 2 is c = 27 % 33 = 29 

 The decryption of c = 29 is m = 293 % 33 = 2 

Main Advantages of an RSA algorithm: 

 RSA's biggest advantage is that it uses Public Key encryption. 

This means that your text will be encrypted with someone's 
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Public Key (which everyone knows about). However, only the 

person it is intended for can read it, by using their private key. 

Attempting to use the Public Key to decrypt the message would 

not work. 

 RSA can also be used to "sign" a message, meaning that the 

recipient can verify that it was sent by the person they think it 

was sent by. 

III. EXAMPLE 

Now consider an example to illustrate our technique easily. Let us 

suppose the plain text in a .txt file as “TRANSPOSITION”. Now the 

ASCII value representation of each character is as follows: 

      Character ASCII    Bit Representation 

           T 84 01010100 

           R 82 01010010 

           A 65 01000001 

           N 78 01001110 

           S 83 01010011 

           P 80 01010000 

          O 79 01001111 

          S 83 01010011 

          I 73 01001001 

         T 84 01010100 

          I 73 01001001 

          O 79 01001111 

         N 78 01001110 

Then based on these the grid will be constructed and the   

transposition applied as follows. 

        Actual 
Position  

  Transposed 
position 
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           (15,15)    (0,0) 
           (15,16)                (1,0) 
           (16,16)                (2,0) 
           (16,15)                (3,0) 
           (16,14)                (4,0) 
           (15,14)                (5,0) 
           (14,14)                (6,0) 
           (14,15)                (7,0) 
              .                 . 
              .                 . 
              .                 . 
          (31,1)              (29,31) 
          (31,0)              (31,31) 

 

Hence the data is transposed as above. All the bits are shifted to some 

new location. After this the columnar transposition is done means that  

the 0th row is placed in 0th position,29th row in first position and so on 

and after transposition the bit sequence are generated as below.        

      Bit Representation          ASCII         Character 
       00000000            0           null 
       00000000            0           null 
       00000000            0           null 
       00000000            0           null 
       01000000           64             @ 
       00100000           32            space 
       00000000               0             null   
           .            .               . 
           .            .               . 
       00100000           32            space 
       01000000           64             @ 
        00000000           0           null 

      10000000          128           NPC 
        00000000            0              0 

IV. COMPARISION OF ENCRYPTION ALGORITHMS 

The encryption algorithm is useful for generation, modification and 

transportation of keys. It is also named as cryptographic algorithm. To 

encrypt the data there are many cryptographic algorithms available in 

the market. The strength of encryption algorithm heavily relies on the 
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computer system used for the generation of keys. Some important 

encryption algorithms are discussed here. Table shows that 

comparisons between various algorithms such as RSA, DES, AES and 

Grid Transposition. 

              Factors AES DES RSA 
                Created 
By    

Vincent Rijmen, 
Joan Daemen in 

2001  
 

IBM in 1975  
 

Ron Rivest, Adi 
Shamir, and Leonard 

Adleman In 1978  

Key Length  
 

128, 192, or 256 
bits  

 

56 bits  
 

Depends on number 
of bits in the 

modulus n where 
n=p*q  

Round(s)  
 

10 - 128 bit key,12 
- 192 bit key,14 - 

256 bit key  
 

16   1 

Block Size  128bits 64bits Variable 
Cipher Type  

 
Symmetric Block 

Cipher  
Symmetric Block 

Cipher  
Asymmetric Block 

Cipher  
Speed Fast Slow Slowest 

Security  
 

Excellent Security Not Secure 
Enough  

Least Secure  
 

Scalability Not Scalable It is scalable 
algorithm 
due to varying the 
key 
size and Block 
size. 

Not Scalable 

Encryption Faster Moderate Slower 
Decryption Faster Moderate Slower 
Power 
Consumption 

Low Low High 

Security Excellent Secured Not Secure 
Enough 

Least Secure 

Deposit of keys Needed Needed Needed 
Inherent 
Vulnerabilities 

Brute Forced 
Attack 

Brute Forced, 
Linear and 
differential 
cryptanalysis 
attack 

Brute Forced 
and Oracle attack 

Key Used Same key used for 
Encrypt and 
Decrypt 

Same key used for 
Encrypt and 
Decrypt 

Different key used 
for 
Encrypt and Decrypt 
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Trojan Horse NotProved No No 
Hardware & 
Software 
Implementation 

Faster Better in 
hardware than in 
software 

Not Efficient 

Ciphering & 
Deciphering 
Algorithm 

Different Different Same 

 

V. CONCLUSION 

This technique was proposed and has been implemented for various file 

formats like text, image, audio and video with variable grid sizes of 

length 32, 64, and 128. In this paper it was efficiently executing for 32 

and 64 but there is a delay with grid size of 128 hence it requires more 

time to form a big grid of size 128. As the cipher file was padded (with 

0) and enveloped with key the file size varies from the original but not 

to a greater extent. Hence the key is randomly generated with varying 

size based on the grid size differently for different sessions the 

complexity of key is enhanced. The security is further enhanced due to 

its key wrapping. Thus the proposed technique is implemented 

effectively. This technique is further enhanced with the 

implementation of other asymmetric key cryptographic algorithms in 

place of RSA and finally distinguished between the various encryption 

algorithms like AES, DES, RSA, Grid Transposition techniques 
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PARTICIPATIVE MANAGEMENT IN CEMENT  

INDUSTRIES OF ODISHA 
 

Dr. Barada Prasad Bhol 
Registrar 

Purushottam Institute of Engineering and Technology 
Rourkela, Odisha 

1.1Introduction 
The participative management is an emerging management culture and 
philosophy. It is described as a motivational technique in action. 
Participative forums provide platform for workers empowerment. It 
prevents industrial disputes and leads to quality of life. The objectives, 
composition and functions of participative forums differ from industry 
to industry. Workers participation is an interactive bi-partite process 
where employers and employee interact with each other in order to 
persue the objectives of the forum. The forums are constituted with the 
representation of employees and employers to increase production, 
improve quality, reduce cost and redress the grievance of the employee. 
Workers participation in the management was initiated by the Govt. 
aiming at industrial peace and harmony in work place. With gradual 
change in the economic scenario, the participative forums assumed 
much importance as a philosophy and practices of management. Govt. 
of India created bipartite consultative machinery for ensuring co-
operation between workers and management. Participative forums are 
involved in consensus – building social dialogue. The outcome of the 
dialogue exercise found more effective in the industry level because of 
its wider acceptance by worker and employer. The outcome is also more 
relevant in the era of structural economic change. As a result, there is a 
shift from tripartite platform to bipartite platform. Decentralised 
decision in the bipartite forums reflects cooperation. The emerging 
changes in economy indicate to the gradual transition from muscle to 
mind and brain to brain in terms of utilizing human skills in workplace. 
Consultation, cooperation, union – management participation, 
management participation, labour – Management Co-operation & 
supportive management practices are different terms used in 
management literature to denote participative management practices 
in different organization. 
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1.2 Objectives 

1) To investigate the desired mode and norms of participative 
management as perceived by workers and management 
personnel in cement industries of Odisha. 

2) To study the extent of  participation of workers in cement 
industries of Odisha. 

1.3 Universe  
 The study was restricted to the cement industries of Odisha. 
The cement industry has been selected for the purpose of the study for 
the following reasons: 

1) The cement industry is one of the oldest and major 
manufacturing sectors of the state both in terms of units and 
employment. 

2) It contributes substantially towards the total value of industrial 
production, makes maximum use of the locally available inputs 
and meets the demand not only of the state but also the 
economy and international requirement. 
In view of the place of industry in the national economy, the 

workers and management personnel working in the cement industry 
constitute the universe of the study. 
1.4-Sample 
 Cement industry in Odisha is well organised with a long history 
of trade union. Keeping in view the vital role of the industry its 
efficiency, functioning and their role in national economy, following 
units were chosen for the purpose of study. 

Table No.- 1.1 
Table Showing the Sample Drawn from Workers and 
Representatives of Management Personnel Working in the 
Cement Industries of Odisha 

Sl.N
o Name of Organisation 

Sample Taken 

Number of 
workers 

Number of 
management 

personnel 

1 OCL India Ltd., Rajgangpur 120 25 

2 
ACC Cement, Bargarh 

Cement Works 
80 20 

www.ijmer.in 186



INTERNATIONAL JOURNAL OF MULTIDISCIPLINARY EDUCATIONAL RESEARCH 

ISSN : 2277-7881; IMPACT FACTOR - 2.972; IC VALUE:5.16 
VOLUME 4, ISSUE 4(2), APRIL 2015 

 

  

3 
Ultratech Cement, 

Jharsuguda 
50 15 

 
1.5 Methods of Study 
Application of appropriate method and adoption of a scientific frame of 
mind is a sine qua non of a systematic enquiry. It has an important 
bearing on the collection of reliable, accurate information and on the 
findings of the study. Both documentary and field research methods 
were followed in course of the study. Analytic survey method was used 
in this study. 
 
1.6 – Objective, composition and functions of bi-partite bodies 
and participative forums in cement industries of Odisha 
 Industrial relations may be described as an interactive process. 
Parties of industrial relations interact with each other or among 
themselves in either bi-partite or tri-partite forums. The bi-partite 
machinery is constituted with equal representation of employees and 
employer with a purpose to deal with the disputes affecting the 
industry. It is consultative machinery constituted at all levels to 
increase production, improve quality and reduce cost. 
 The objective composition and functions of bi-partite bodies and 
participative forums functioning in the cement industries of Odisha are 
analysed for the purpose of inferences.  
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Table – 1.2 

Composition and Functioning of Bi-Partite Committee in Cement Industries of Odisha 
Organi- 
sation 

 

Committees 
 

Functions 
 

No. of members 
Representing 

workers 
Representing 
management 

1 2 3 4 5 

Ultratech 
Cement, 

Jharsuguda 

(1)   Works 
Committee 

Promote welfare facilities and safety of 
workers, improve work environment, 

production productivity matter. 
5 5 

(2)   Joint 
Management council 

Promote effective participation of workers and 
management in vital matters of production, 
productivity , cost consciousness, working 

conditions 

6 6 

ACC 
Cement 
Bargarh 
Works 

(1)  Works 
Committee 

Select workers for tours outside the state, work 
allocation, job redesign, maintenance of 
discipline, physical work environment 

5 5 

(2)  Safety 
Committee 

Consider problems connected with accidents, 
suggest preventive measures, frame safety 

rules 
5 5 

(3)   Sports 
Committee 

Organise sports and cultural activities, running 
of sports club 3 2 

OCL India 
Ltd. 

(1)   Works 
Committee 

Fix production targets and achievements, 
consider working conditions, work allocation, 

maintenance of discipline at lower levels 
5 5 

(2)  Joint Production         
Committee 

Problems related to the improvement of 
production/ productivity, plan and achieve 

production and layout processes 
6 6 

(3)  Canteen  
Committee 

Management of canteens, fix prices of food 
items, arranging the menus. 

4 4 
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The tradition of participative decision making is understood in 

right spirit in the industrial relation scenario but such a system has not 
received due recognition in the cement industries of Odisha. Though a 
number of initiatives have been taken in recent past to introduce 
various participative forums in industries yet the experiences on this 
account have not been promising except some bi-partite committees in 
the sample organisation. Some committees function with low level of 
efficiency. 

The conditions with regard to participative management are to 
some extent better in cement industries as compared with those in 
other industries of the state. However, there is no industry level 
participative scheme and in none of the organisation the scheme of 
involving workers in the Board of Director’s and equity participation 
have been evolved. The participation is mostly through joint 
committees in all organisations under study. 

The table no.-1.2 illustrates the details of the forum, 
composition and functioning of the joint committees. From the table it 
is clear that in all organisations studied works committees have been 
set up in accordance with the provisions of Industrial Dispute Act, 
1947. In all the organisations the committees consist of 10 members, 
five each representing the management and workers. The chairman of 
the committees in all cases is nominated by the management and vice-
chairman is elected by the committee from among the workers 
representatives. The works committee in all the organisations deal with 
the problem of promoting welfare facilities safety of workers, improving 
working conditions, selecting workers for on the job training, work 
allocation, maintaining discipline, grievance redressal, fixing and 
reviewing production targets etc. it has been reported that initially 
there was more enthusiasm amongst the members and the meetings 
were frequent but with the lapse of time both the groups lost their 
interest in the committees because the resolutions passed in the 
committee are kept in cold storage for implementation. The faithful 
implementation of the resolutions passed in the committees would have 
been instrumental in raising the enthusiasm of its members. 

Joint management councils have been introduced as an apex 
body to oversee the functioning and progress of shop floor level joint 
committees, coordinate their work and set norms for their functioning. 
The council consists of equal number of representatives and recognise 
unions headed by a chairman and a vice-chairman. The chairman is a 
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management nominee where as the vice- chairman is a nominee of 
recognised union. 

Canteen committees have been set up in organisation to look 
after canteen services. The committees consider the problems 
connected with the management of canteens, fixing the prices of food 
items, arrangement of menu selection of contractors and inspecting and 
reviewing the functioning of canteen. 

Safety committees have been established at the shop floor level 
comprising of representatives from the management and union for 
promoting safety consciousness, recommend measures to prevent 
accident and ensure safety, improvement of first aid services, 
formulating safety policy, implementation of safety programmes and 
receiving of safety practices. 

Some of the other bi-partite committees functioning in sample 
organisations are sports committee. Such committees are set to 
organise sports, athletic events and cultural activities with the 
members. It is also engaged in the management of sports club. 

Joint production committees are established to consider 
problems relevant to the improvement of production and productivity, 
planning and achieving production targets, improving methods of 
production, process and lay out etc. 

House allotment committee is constituted to set norms and 
guidelines for allotting quarters to the employees. It also reviews the 
policy of allotment of quarters. 

These bi-partite committees mainly aim at facilitating 
communication between the management and workers to encourage 
production, productivity, improving working conditions and welfare 
measures in order to secure harmonious relationship between workers 
and management. But the nature of these committees is advisory and 
consultative. Unfortunately the records regarding the frequency of 
meetings, nature and extent of settlement, physical achievements etc 
are not available in any of the sample organisations. It constituted an 
obstacle in assessing the function and performance of these bi-partite 
committees. It has been also reported that some recommendations of 
various bi-partite committees are implemented particularly where top 
executives are involved but the study establishes the fact that the 
participative management has not been popular and successful in the 
industries. The irregularities of meetings, unsatisfactory attendance of 
members, lack of enthusiasm in implementing the resolutions made in 
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the meeting, ineffective communication regarding these meetings, 
proceeding confirmation constitute the shortcomings of participative 
management in cement industries of Odisha. It is disheartening to note 
that most of the workers are not aware of such committees, their 
representatives, decisions and their implementations. 

In order to assess the degree of effectiveness of various joint 
committees functioning in the sample cement organisations, nine 
parameters were selected. The respondents were asked to assert their 
views on degree of effectiveness as perceived by them in form of ‘high’, 
‘moderate’ and ‘low’. The table provides the results of the study in this 
regard. 

Table – 1.3 
Effectiveness of Participative Forums in Cement Industries of 
Odisha as Perceived by Workers and Management Personnel 

Sl
.N
o. 

Issues 

Perceived degree of effectiveness 

Workers (N=250) Management personnel 
(N=60) 

High Mediu
m 

Low High Mediu
m 

Low 

1 
Increasing 

production / 
Productivity 

45 
(18.00) 

71 
(28.40) 

134 
(53.60) 

11 
(18.33) 

14 
(23.33) 

35 
(58.33) 

2 Improving quality 
of production 

44 
(17.60) 

72 
(28.80) 

134 
(53.60) 

10 
(16.67) 

16 
(26.67) 

34 
(56.67) 

3 Reducing cost of 
production 

59 
(23.60) 

69  
(27.60) 

122 
(48.80) 

14 
(23.33) 

17 
(28.33) 

29 
(48.67) 

4 Eliminating 
wastage. 

41 
(16.40) 

72 
(28.80) 

137 
(54.80) 

8 
(13.33) 

15 
(25.00) 

37 
(61.67) 

5 Ensuring safety 39 
(15.60) 

68 
(27.20) 

143 
(57.20) 

13 
(21.67) 

17 
(28.33) 

30 
(50.00) 

6 Improving 
communication 

42 
(16.80) 

81 
(32.40) 

127 
(50.80) 

19 
(31.67) 

16 
(26.67) 

25 
(41.67) 

7 Reducing work 
stoppages 

71 
(28.40) 

82 
(32.80) 

97 
(38.80) 

17 
(28.33) 

20 
(33.36) 

23 
(38.33) 
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8 
Satisfying 

workers urge for 
self expression 

45 
(18.00) 

79 
(31.60) 

126 
(50.40) 

19 
(31.37) 

17 
(28.36) 

24 
(40.00) 

9 

Improving 
Labour-

Management 
relations 

65 
(26.00) 

64 
(25.60) 

121 
(48.40) 

19 
(31.67) 

18 
(30.00) 

23 
(38.33) 

Note: Figures in parentheses indicate percent of total responses. 
The data in the table no.- 1.3 suggest that a majority of the 

respondents from both workers and management of the sample 
organisation perceived the existing level of effectiveness of various joint 
committees in their organisation and almost all selected aspects to be 
on the lower side. Another interesting observation being a similarity of 
perception of both the groups is also observed. 

With regard to the role of existing participative forums in 
increasing production, a majority of workers (53.60 percent) perceived 
‘low’ effectiveness of participative forums as against only 18.33 percent 
of them described the performance as ‘high’. Similarly a majority of 
management personnel (58.33 percent) stated the role of joint 
committee in increasing production to be on ‘lower’ side corresponding 
to only 18.33 percent of them mentioning the performance as ‘high’. In 
respect of the role of joint committee in improving the quality of 
production is of much difference between the workers and management 
personnel. As more than half (53.60 percent) of the workers described 
the effectiveness of joint committees to be ‘low’ as against only 23.60 
percent perceiving it as ‘high’. Even amongst management personnel 
the perception of 56.67 percent remained on the lower side as against a 
minor fraction 16.67 percent having described the effectiveness of joint 
committees to be ‘high’. 

In assessing the joint committees in their role in improving 
communication, a relatively higher portion (50.80 percent) of workers 
and management personnel (41.67 percent) have perceived the 
effectiveness as ‘low’. With regard to their role in reducing work 
stoppages 38.80 percent of the workers and 38.33 percent of 
management personnel perceived ‘low’ effectiveness of joint 
committees. 

The role of joint committees pertaining to the reduction of cost 
of production has been perceived by more than 48.80 percent of 
workers and management personnel and viewed the participative 
forums as highly ineffective. Similarly, more than half of the workers 
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and management personnel described the effectiveness of participative 
forums in eliminating waste and ensuring safety to be ‘low’ as against a 
minor section of them perceived it as ‘high’. Interestingly, a majority of 
respondents from both the groups i.e. 48.40 percent of workers and 
38.33 percent of the management personnel have described the 
effectiveness of existing joint committees in improving labour-
management relations as ‘low’ compared to only 26.00 percent and 
31.67 percent of the management personnel perceiving it to be ‘high’. 
From these observations it is clearly followed that participative 
management has not been very effective in achieving efficiency in 
different spheres.  

Table – 1.4 
Objectives of Participative Management in Cement Industries 
of Odisha as Perceived by Worker and Management Personnel 

by Assigning Ranks 

First 
Five 

Ranks 

Workers ( N = 250) 
Management Personnel ( N 

= 60) 

Objectives Total 
score Objectives Total 

score 

I 
Increase in productivity 
improve job satisfaction 

and reduce waste 
1,025 

Increase in 
productivity, improved 

job satisfaction, and 
reduce waste 

250 

II 

Providing more peaceful 
superior subordinate and 

union management 
relations 

830 Improved team work 191 

III 
Improvement in  quality  

of management in 
decision-making 

730 

Providing more 
peaceful superior 

subordinate and union 
management relations 

160 

IV Improved team work 533 
Increase in workers 
commitment to the 

organisation 
113 

V 

Better welfare amenities 
and service conditions for 
workers, providing them 

opportunities for the 
decision making process 

370 Improved 
communication 78 

Notes:  
1. Overall ranking is based on maximum possible scores obtained 
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2. Maximum possible scores = NX5 
3. Scoring scale adopted is as follows; Do not prefer at all = 1, prefer 
slightly = 2,  
   Moderately =3, Considerably = 4, completely = 5 
 Table no.-1.4 shows that both workers and management 
personnel have identified the objectives of participative management in 
cement industries of Odisha. Both workers and management personnel 
have perceived increase in productivity, improved job satisfaction and 
reduce waste as rank I. Providing peaceful superior subordinate 
relations and union management relations are perceived as rank II by 
the workers. On the other hand, improved team work is perceived as 
rank II by the management personnel as the objectives of participative 
management. Improvement in quality of management in decision 
making is perceived as rank III by the workers. But, providing more 
peaceful superior subordinate and union management relations is 
perceived as rank III by the management personnel. Workers assign 
improved team work as rank IV. Management personnel assign 
increase in workers commitment to the organisation as rank IV. Better 
welfare amenities and service conditions for workers, providing 
opportunity in the decision making process is assigned as rank V by 
workers. Improved communication is perceived as rank V by the 
management personnel.  

Critical review of this study bears testimony to the fact that lack 
of conceptual clarity and ambiguity in the objectives of participative 
management became the obstacles in its success. In order to ascertain 
the awareness on the objectives of participation, the respondents both 
from the management and workers were given alternative objectives as 
shown in table no.-1.4. They were required to express their views on 
these alternatives on a five point scale. The table no.-1.4 shows the five 
first objectives identified by both the groups of respondents, there were 
three common objectives. Both the groups have identified increase in 
productivity, improvement in job satisfaction, reduction in waste and 
decrease in absenteeism as the number one objective of participative 
management.  
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Table-1.5 

Desired Mode of Participative Management as Perceived by 
Workers and Management Personnel in Cement Industries of 

Odisha 
Categories 
of issues Workers (N=250) Management Personnel (N=60) 

 Rank
s 

Mode of 
involvement 

 Percent 
preferre

d 

Rank
s 

Mode of 
involvement 

 Percent 
preferre

d 

(a) Distant 
level 

participatio
n issues 

I Management 
prerogative 

36.40 I Management 
prerogative 

61.67 

II Consultation 29.40 II Consultation 20.00 

III 
Information 

sharing 
20.80 III 

Information 
sharing 

8.33 

IV Joint decision 
making 

9.60 IV Joint decision 
making 

9.67 

(b) Medium 
level 

participatio
n issues 

I 
Joint decision 

making 
46.40 I 

Joint decision 
making 

46.67 

II Collective 
bargaining 

31.20 II Consultation 23.33 

III Consultation 12.80 III 
Collective 
bargaining 

15.00 

IV Workers say to 
be accepted 

6.40 IV Management 
prerogative 

11.67 

(c) Local 
level 

participatio
n issues 

I 
Joint decision 

making 51.60 I 
Joint decision 

making 
 

52.20 

II Consultation 28.80 II 
Information 

sharing 16.67 

III Information 
sharing 

12.40 III Consultation 15.00 

IV 
Collective 
bargaining 6.00 IV 

Collective 
bargaining 10.00 

(d) All level 
co-operation 

issues 

I Consultation 41.60 I Consultation 45.00 

II Joint decision 
making 

26.40 II Management 
prerogative 

21.67 

III 
Information 

sharing 
19.20 III 

Information 
sharing 

16.71 

IV Management 
prerogative 

6.40 IV Joint decision 
making 

13.33 

 
Table no.- 1.5 indicates the desired mode of involvement in workers 

participation on different issues is tabulated in first four ranks in terms 
of percentage taking the responses of workers into consideration. With 
a view to measure a desired mode of participation / involvement at all 
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levels a questionnaire was used which required the respondents to 
indicate one of the following alternative ways of involving workers in 
decision making: 

I. This is management prerogative 
II. Information sharing 

III. Consultation 
IV. Joint decision making 
V. Collective bargaining 

VI. Workers say to be accepted. 
Collective bargaining has been incorporated as one of the 

alternative by various scholars because through collective bargaining 
workers influence the management decisions at least with regard to 
their interest related items. (Schregle, 1976; Mills, 1978; Sahu, 1980; 
Mannon, 1984; Lall, 1984). 

The results of the responses in the table no.-1.5 depict that 
except for distant level decision issues, both management and workers 
have preferred for joint decision making and consultation. A good 
number of workers (36.40 percent) and majority management 
personnel (61.67 percent) considered the distant level participation 
issues as management prerogative. But both the groups showed 
considerable desire for joint decision making and consultation in 
medium level issues, local level issues and issues which require 
cooperation at all levels. It also indicates the greater amount of 
involvement of workers in these important issues of immediate 
interest. Medium level and all level cooperation issues have also been 
considered to be the management prerogative by 11.67 percent and 
21.67 percent management personnel respectively. But the rest agreed 
to allow collective bargaining and information sharing at these levels in 
addition to joint consultation. Except 6.40 percent workers in medium 
level participation none from both the groups of respondents opted for 
“worker say to be accepted”. A sizeable percent of worker respondents 
have also preferred workers participation at various levels through 
collective bargaining and information sharing. 

From the above analysis, it clearly follows that neither the 
workers nor management personnel were in favor of full control of 
workers in any category of decision-making area. Management 
personnel do not want to share the decision-making powers in respect 
of various policy issues in distant level participation, such as 
introduction of new technology and increasing productivity. The 
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workers view also supports this to a considerable extent but they are in 
favour of information sharing and consultation in these decision-
making areas. The success of participation depends largely on medium 
level and local level issues. It has been widely accepted, once the 
participation has its footing in medium and local level issues, it is 
expected that a climate will be created in the organisation for 
consultation and joint decision making in distant level issues. 
Management should take care to have effective information sharing 
items on distant level issues. The findings of Alexander, 1972; Schregle, 
1976; Sahu, 1980; Mannon, 1984 also agree with the findings of the 
present study. 

Table – 1.6 
Desired Forms of Participative Management in Cement 
Industries of Odisha as Perceived by the Workers and 

Management Personnel 

Alternative forms 

Workers ( N 
= 250) 

Management 
Personnel 
( N = 60) 

Total 
score 

Ran
k 

Total 
score 

Rank 

1 
Having one or two workers 
nominated to the Board Of 
Directors 

830 II 93 VI 

2 
Workers purchasing shares 
and representing in the 
Board 

752 III 103 V 

3 Having   parity in the Board 324 VI 71 VII 

4 

Having workers 
representatives in various 
joint committees at different 
levels 

962 I 215 I 

5 
Unions 
officials/representatives in 
various joint committees 

531 V 178 II 

6 Various suggestion schemes 272 VII 122 IV 

7 

Informal face to face sharing 
of decision-making at work 
place, job  enrichment 
participative style of 
supervision , etc. 

581 IV 155 III 

 

www.ijmer.in 197



INTERNATIONAL JOURNAL OF MULTIDISCIPLINARY EDUCATIONAL RESEARCH 

ISSN : 2277-7881; IMPACT FACTOR - 2.972; IC VALUE:5.16 
VOLUME 4, ISSUE 4(2), APRIL 2015 

 

  
Notes:  
1. Overall ranking is based on maximum possible scores obtained 
2. Maximum possible scores = NX5 
3. Scoring scale adopted is as follows; Do not prefer at all = 1, prefer 
slightly = 2,  
   Moderately =3, Considerably = 4, completely = 5 

A five point scale was developed in order to assess the desired 
form of participation in decision making. Seven different forms of 
participation as preferred by the workers and management personnel 
are considered for decision making alternative form and the results of 
which have been exhibited in the table no.-1.6. An analysis of data in 
the table reveals that both workers and management personnel have 
identified workers representative in joint committees at different levels 
as the first preferred methods of participation. Workers showed strong 
desire for the workers representation on the Board and equity 
participation (as the second and third grade preference respectively). 
But the management personnel support was least for these forms of 
participation. The idea of having representation of workers in the 
Board has received very poor response from both management 
personnel and workers. Management personnel gave second preference 
to the representation of union officials/representatives in various joint 
committees where as workers gave fifth rank to this form because they 
do find union representatives appropriate to represent joint 
committees. The probable cause may be that the union officials are also 
not properly educated and guided also by political ideologies. A sizeable 
number of management representatives preferred through various 
suggestion schemes but the workers prefer it as last alternative. 

In table no.- 1.6 both workers and management personnel 
considered workers representation in various joint committees at 
different levels. But workers assign rank II to the workers nomination 
to the Board of Directors. Suggestion scheme is considered as rank VII 
by the workers. On the other hand, management personnel assigned 
union representations in various joint committees as rank II and 
assigned rank VII for parity in the Board. 

It is clear from the above account that the management in the 
cement industry doesn’t prefer involving workers in equity 
participation but workers are of the opinion that only worker share 
holder is an active form of participation as their views will be discussed 
in the board for decision making. This view was supported by Shervani, 
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1976, Tandon, 1977 and Rao, 1977. These studies consider equity 
participation as the best form of workers participation. Such 
participation will reduce tension between workers and management 
because productivity and profitability are the common objective of both 
the management and workers. 

Workers participation at shop floor level and other informal 
methods of participation must not be seen in isolation but as a part of 
workers participation process at various levels including works 
committee, sports committee, canteen committee and safety committee 
and workers representation in the board of Directors, Schregale, 1976. 
1.7 Findings 

Works Committee, Joint Management Council, Safety 
Committee, Joint Production Committee and Canteen Committee are 
the bipartite committees functioning in the sample organisation of 
cement industries of Odisha. Their performance is far from 
satisfactory. The recommendation of these committees is not 
implemented in the industries. The thrust of implementation is absent. 

The respondents from the workers and management perceived 
that the effectiveness of various joint committees functioning in the 
cement industries of Odisha is low. The participative management has 
failed in this context. 
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CHILD LABOUR IN INDIA: A STUDY ON VISAKHAPATNAM 

ZONE 
 

                                                                            Dr. M.Gopi 
                                       Post Doctoral Fellow & Guest Faculty 
                                  Dept. of Political Science & Public Admn 
                                                                      Andhra University, 

Visakhapatnam 
 

 
 Child Labour is a very complicated issue, effecting human 
society all over the World.  It is a matter of grave concern that children 
are not receiving the education and leisure which is important for their 
growing years because they are sucked into commercial and laborious 
activities which is meant for beyond their years.  According to the 

statistics given by ILO and other official agencies 73 million children 
between 10-14 years of age re-employed in economic activities all over 
the world.  The figure translates into 13.2 of all children between 10-14 
years being subjected to Child Labour.  In India also it is a serious and 
extensive problem, with many children under the age of 14 working in 
carpet making factories, glass blowing units and making fireworks with 
bare little hands.  According to the statistics given by Indian 
Government there are 20 million Child Labourers in the country, while 
other agencies claim that it is 50 million. 

 The problem of Child Labour continues to pose a challenge 
before the nation.  Government has been taking various pro-active 
measures to tackle this problem.  However, considering the magnitude 
and extent of the problem and that it is essentially a socio-economic 
problem inextricably linked to poverty and illiteracy, it requires 
concerted efforts from all sections of the society to make a dent in the 

problem.  In this regard, the aim of this article “Child Labour in India: 
A study on Zone-I, Visakhapatnam” is to explain about the status of 
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Child Labour in Zone-I, Visakhapatnam and suggest some necessary 
measures to eradicate the child Labour. 

Definition of Child Labour:  

Child Labour is done by any working child who is under the age 
specified by law.  The word, “work” means full time commercial work 
to sustain self or add the family income.  Child Labour is a hazard to 
Child’s mental, physical, social, educational, emotional and spiritual 

development.  Broadly any child who is employed in activities to feed 
self and family is being subjected to “Child Labour”.  

 The need to eliminate child labour and to provide formal 
education to all children was perceived to be crucial for the all round 
development of the country by the constitution makers of our country 
as early as at the time of independence.  Even before that social 
reformers had emphasized the need to provide education to all children.  
Bonded labour system was widely condemned.  The understanding was 
carried forward by the constitution makers of the country and Article 
39 (e) lays down a duty on the part of the state to protect children from 
exploitation and to offer an opportunity and the facilities to develop the 
children in conditions of freedom and dignity.  Similarly, Article 15 (13) 
permits the Government to enact laws that prohibits child labour and 
protection of child rights.  Article 24 prohibits employment of children 
below 14 years of age in any factory, mines or any other hazardous 

employment.  Formal education was thought to be important for the 
growth and all round development of children as prescribed by the 
Article 45 of the of the Indian Constitution.  Government has taken 
some necessary steps to eradicate the child labour, but there is no strict 
supervision and action plan for enforcement of Child Labour Act.  
Proper implementation of the policies should be there to eradicate 
Child Labour. 
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Profile of the Study Area: 

The present study is Zone-I, Visakhapatnam which consists of 
three Districts i.e., Srikakulam, Vizianagaram and Visakhapatnam.  
Researcher went to Labour Department located at Akkayyapalem, 
Visakhapatnam for 10 days and collected data regarding status of child 
labour in zone-I, Visakhapatnam i.e., No. of inspections made, Child 
Labour identified, claims filed, disposed, pending, No. of children 

rehabilitated and amount awarded in each district separately. 

Government strategy for the elimination of Child Labour 
under the 10th Plan: 

It aimed at greater convergence with the other developmental 

schemes and brings qualitative changes.  Some of the salient points of 
the 10th plan strategy as follows: 

 Focused and reinforced action to eliminate Child Labour in the 
Hazardous occupations by the end of the plan period. 

 Expansion of National Child Labour Project to additional 150 
districts. 

 Linking the Child Labour elimination efforts with the scheme of 
Sarva Siksha Abhiyan of Ministry of Human Resource 
Development to ensure that children in the age group of 5-8 
years get directly admitted to regular schools and that the older 
working children are mainstreamed to the formal education 
system through special schools functioning under the NCLP 
Scheme. 

 Convergence with other schemes of the Departments of 
Education, Rural Development, Health and Women and Child 

Development for the ultimate attainment of the objective in a 
time bound manner. 

www.ijmer.in 202



INTERNATIONAL JOURNAL OF MULTIDISCIPLINARY EDUCATIONAL RESEARCH 

ISSN : 2277-7881; IMPACT FACTOR - 2.972; IC VALUE:5.16 
VOLUME 4, ISSUE 4(2), APRIL 2015 

 

  
Elimination of Child Labour is the single largest programme of 

the Ministry’s activities.  Apart from a major increase in the number of 
districts covered under scheme, the priority of the Government in this 
direction is evident in the quantum jump in budgetary allocation 
during the 10th Plan.  Government has allocated Rs. 602 cores for the 

scheme during the 10th plan, as against an expenditure of Rs. 178 cores 
in the 9th Plan.  The resources set aside for combating this evil in the 
Ministry is around 50% of its total annual budget. 

History of Legislation Relating to Child Labor in India 
 

 

Year  Legislation  Age that regula- tions 
apply What it says  

1881  The Factories Act  7 
Working hours 
limited to 9 
hours  

1891  The Factories Act  9 
Working hours 
limited to 7 
hours  

1901  The Mines Act  12 Specifically for 
mines  

1911  The Factories Act  9 

Work in certain 
dangerous 
processes  
Prohibited  

1922  The Factories 
(Amendment) Act  

15 
Working hours 
limited to 6 
hours  

1923  The Indian Mines Act  13 
Raised the age to 
13 years  

1926  
The Factories 
(Amendment) Act  15 

Working in two 
separate 
factories on  
same day 
prohibited  

1931  The Indian Ports Act  12 

Related to child 
labour handling 
goods  
At ports  

1932  The Tea District’s 
(Emigrant Labour)  

Migration was prohibited 
without  
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Act  Parents  

1933  
The Children (Pledging of 
Labour)  
Act  

First law against bonded 
labour  

1934  
The Factories 
(Amendment) Act  

12-15 

Employment 
prohibited in 
certain areas  
And employment 
hours restricted 
to 5 hrs.  

1935  The Mines Amendment 
Act  

15 

Working hours 
regulated to 10 
hours  
Above ground 
and 9 hours 
below  

1938  
The Employment of 
Children Act  

13 
Handling of 
goods allowed for 
12-14 age  

1948  The Factories Act  14 

Concerning 
employment in 
government  
Establishments  

1951  
Employment of 
Children  
(Amendment) Act  

17 

Prohibited 
working for 15-
17 at ports  
And railways  

1951  
The Plantations 
Labour Act  

12 

Prohibited 
working of 
children under 
12  

1952  The Mines Act  15 

Required 
medical 
certificate for  
Underground 
work  

1954  
The Factories 
(Amendment) Act  

17 
Prohibited work 
at nights  

1958  
The Merchant 
Shipping Act  15 

Prohibits work 
on ship except in 
certain  
Areas  

1961  
The Motor Transport 
Worker Act  15 

Prohibits 
working in any 
motor transport  
Undertaking  
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1961  The Apprentices Act  14 
Prohibits 
apprenticeship/tr
aining  

1966  
The Beedi and Cigar 
Workers (Conditions of 
Employment) Act  

14 
Prohibits 
working in 
tobacco factories  

1978  
Employment of 
Children (Amendment) 
Act  

15 

Prohibits 
working on and 
near railway  
Premises  

1986  
The Child Labour 
(Prohibition and 
Regulation) Act  

14 

Most 
comprehensive  
Bans 
employment in 
specified 
industries  
Regulates the 
working 
condition where  
Not prohibited  
Uniformity on 
definition of 
child in  
Related laws  

 

Achievements or action taken on Child Labour by the 
Labour Department, Zone-I, Visakhapatnam (Srikakulam, 

Vizianagaram and Visakhapatnam)  

INSPECTIONS 

No. of Inspections under Hazardous and Non-Hazardous category 

 

(Source: Labour Department, Visakhapatnam) 

District Hazardous Non- Hazardous 

Srikakulam 9 203 

Vizianagaram 0 160 

Visakhapatnam 82 246 

Zone-1 91 609 
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CHILD LABOUR IDENTIFIED 

No. of Child Labour identified under Hazardous and Non-Hazardous 
category 

 

 

 

 

(Source: Labour Department, Visakhapatnam) 

 

ACTION TAKEN ON HAZARDOUS CHILD LABOUR  

No. of Notices issued and collected @ Rs. 20,000/- per child 

 

(Source: Labour Department, Visakhapatnam) 

CLAIMS 

No. of Claims Filed, Disposed, Pending, Amount awarded 

 

District Notices 
Issued 

Amount Collected 
Srikakulam 3 Rs. 60,000/- 

Vizianagaram 0 0 

Visakhapatnam 37 Rs. 2,40,000/- 

Zone-1 40 Rs.3,00,000/- 

District Hazardou Non- 
Srikakulam 9 203 

Vizianagara 0 160 

Visakhapatn 71 225 
Zone-1 80 588 
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(Source: Labour Department, Visakhapatnam) 

 

PROSECUTIONS  

No. of prosecutions Filed, Disposed, Pending and Fine imposed 

 

 

 

 

District Claims 
Filed 

Srikakulam 170 

Vizianagaram 146 

Visakhapatnam 295 

Zone-1 611 

Claims 
Disposed 

191 

107 

271 

569 

Claims 
Pending 

120 

199 

273 

592 

Amount 
Awarded 

Rs.3,88,105/- 

Rs.2,07,299/- 

Rs. 5,48,245/- 

Rs. 

District Prosecutio
ns Filed 

Srikakulam 78 

Vizianagaram 56 

Visakhapatnam 144 

Zone-1 278 

Prosecutio
ns 

Disposed 
85 

42 

42 

169 

Prosecuti
ons 

Pending 
19 

40 

256 

315 

Fine Imposed 

Rs.14,400/- 

Rs.3100/- 

Rs. 14,300/- 

Rs. 31,800/- 
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CHILD LABOUR STATISTICS  

CHILD LABOUR IDENTIFIED 

Child 
Labour 

Identified 5869 

Cases in which is  

Rs. 20,000 collected 
182 

Total amount 
awarded 

36,40,000 

(Source: Labour Department, Visakhapatnam) 

CLAIMS 

Claims 

No. of claims filed 4262 

No. Claims disposed 3546 

No. of claims pending 716 

Amount awarded Rs. 1,14,05,564 

(Source: Labour Department, Visakhapatnam) 

PROSECUTIONS 

Prosecution
s 

Prosecutions 
Child Labour 

Act 
APSE Act 

Filed 200 2489 

Disposed 26 1279 

Fine imposed 
by Courts 

1,35,600 1,00,985 

(Source: Labour Department, Visakhapatnam) 
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OPEN COUNTS 

Open 
Courts 

No. of Open Courts 
conducted 

100 

No. of Claims filed 3892 

No. of Claims disposed 3176 

No. of Children Rehabilitated 675 

Amount Awarded Rs. 74,23,177 

(Source: Labour Department, Visakhapatnam) 

 The above result shows that the Labour Department, 

Visakhapatnam is playing a prominent role to eradicate the Child 
Labour.  The Government is also committed to eliminate Child Labour 
all over the country in all its forms and is moving in this direction in a 
targeted manner.  The multi pronged strategy being followed by the 
Government to achieve this objective.  It was unanimously recognized 
therein that the problem of Child Labour, being inextricably linked 
with poverty and illiteracy, cannot be solved by Legislation alone, and 
that a holistic, multi pronged and concerted effort to tackle this 
problem will bring in the desired results. 

Causes for Child Labour in India: 

 The following are the major causes for increasing the Child 
Labour in India: 

 Poverty and over population have been identified as the two 
main causes of Child Labour  

 Parents are forced to send little children into hazardous jobs for 
reasons for survival, even when they know it is wrong 
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 Adult unemployment and urbanization are also causes Child 

Labour  

 Absence of compulsory education at the primary level 

 Monetary constraints and the need for food, shelter and clothing 
drives their children in the trap of premature labour. 

 Multinationals prefer to employ child workers in the developing 
countries, because they can be recruited for less pay, more work 
can be extracted from them and there is no union problem with 
them 

 Parental ignorance regarding the bad effects of child labour 

 Immature minds and undeveloped bodies to understand and 
organize them selves against exploitation in the absence of adult 
guidance. 

 Over population in some regions creates paucity of resources 

These are the reasons and attitudes make it difficult for adults 
to find jobs in factories, forcing them to drive their little ones to work 
to keep the fire burning their homes. 

Necessary measures to Reduce / Eradicate Child Labour: 

 The Government is committed to eliminate Child Labour in all 

its forms and is moving in the direction in a targeted manner. 

 Article 24 of the India Constitution which is meant for Prohibit 

the employment of Children below 14 years of age is strictly 
implemented without any bias. 

 Right to Education 2009 provides for free and compulsory 

education to all children of the age of 6-14 years old should be 
stringently implemented.  
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 Poverty is the root cause of Child Labour.  There should be 

implementing the more number of poverty alleviation 
programmes/schemes to improve the economic condition of 
families in order to eliminate the child labour. 

 The Government and the Ministry of Labour & Employment in 

particular are rather serious in their efforts to fight and succeed 
in this direction. 

 Special task force teams should be appointed and monitored for 

conducting regular inspections and raids to detect cases of 
violations. 

 National Child Labour Project (NCLP) scheme was launched by 
Government in 1988 is being closely monitored through 

periodical reports, frequent visits and meeting with District and 
State Government officials. 

 Government has laying a lot of emphasis on the rehabilitation of 
them Child Labour. 

 To change attitudes which prevent children from attending 

schools. 

 Governments is also providing funds directly to the NGOs under 

the Ministry’s Grants-in-Aid scheme for running special schools 
for rehabilitation of child labour. 

 There should be legislative action plan for strict enforcement of 

Child Labour Act and other Labour Laws to ensure that 
children are not employed in Hazardous employment. 

 The state Governments make effective linkages between various 

Governmental, Corporate and other community agencies for 
facilitating the rehabilitation and social reintegration of child 
labour. 
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 The Government recognizes reputed and capable voluntary 

organizations and provides them assistance to setup and 
administer as many shelter homes for juveniles or children as 
required. 

Conclusion: 

In conclusion we can say that, still there is much more need to 
eliminate the Child Labour in India for country’s prosperous. The 
future of a community is in the well being of its children.  The above 
fact is beautifully expressed by Wordsworth in his famous lines as 

“child is father of the man”.  So it becomes imperative for the health of 
a nation to protect its children from premature labour which is 
hazardous to their mental, physical, educational and spiritual 
development needs.  It is urgently required to save children from the 

murderous clutches of social justice and educational deprivation, and 
ensure that they are given opportunities for healthy, normal and happy 
grown. 

Finally, 
“Stop Child Labour, 

Give them childhood freedom, 
Promote education, 

They are our future”. 
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1. Introduction:- 

 Topological relation between spatial objects is used in 
geographic information system with positional and attributes 
information. Information on topological relations can be used for 
spatial queries, spatial analysis data quality control (e.g. checking for 
topological consistency) and others. Topology relations can be crisp or 
fuzzy depending on the certainty or uncertainty of spatial objects and 
the nature of their relations. Originally in the modeling of spatial 
objects, such as rivers, roads, trees, and building in GIS, it was 
normally assumed that the measurement on the spatial objects were 
free of errors. But in reality the description of the spatial objects in GIS 
contain some uncertainties, such as random errors in measuring spatial 
objects or vagueness in interpreting boundaries of nature. For example 
vagueness or fuzziness in the boundary between states (Blakemore 
1984) or between urban and rural areas is difficult to describe by 

traditional GIS. Therefore there is a need to enhance existing GIS’s by 
further copying with the uncertainties in spatial objects and the 
topological relation between uncertain spatial objects. Thus the 
classical set theory (Gaal, 1964, A postol 1974) which is based on a crisp 
boundary, may not be fully suitable for handling such problem of 
uncertainty (Wang et al, 1990). On the other hand fuzzy sets provide a 
useful tool to describe uncertainty of single object in GIS. 
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 Zadeh (1965) introduced the concept of the fuzzy set. Fuzzy 
theory has been developed since 1996 and the theory of fuzzy topology 
(Zadeh 1965;Chang 1968 ;Wong 1974; Wu and Zheng 1991; Liu and Luo 
1997) has been developed based on the fuzzy set. Fuzzy topology theory 
can potentially be applied to the modeling of fuzzy topological relations 
among spatial objects. 

 There are two stages for modeling fuzzy topological relation 
among spatial objects (a) to define and describe spatial relations 
qualitatively and (b) to compute the fuzzy topological relations 
quantitatively. For the first stage of modeling fuzzy spatial relations a 
number of models have been developed (Egenhofer 1993; Winter 2000; 

Cohn and Gotts 1996; Clementini and Di Felice 1996; Smith 1996; Tang 
and Kainz 2002; Tang et al 2003; Tang 2004) which can provide a 
conceptual definition of uncertain topological relation between spatial 
objects based on descriptions of the interior boundary and exterior of 
spatial objects in GIS. A for the second stage of the modeling of 
uncertain topological relations, for instance to compute the 
membership values of interior boundary and exterior of a spatial object 
based on fuzzy membership function. 

 In this paper we apply the developed method to GIS to compute 
interior boundary and exterior of spatial object quantity and analysis of 
the object to derive the topological object between spatial object. 

2.Fzzy sets and fuzzy topology:  

  Fuzzy set and open fuzzy set are the basic elements of fuzzy 
topology. The basic properties of fuzzy set and several definition will be 
used later in this paper.  

 Basic concept:  

Definition:2.1 ( Fuzzy subset). Let X be a non- empty ordinary set and I 

be the closed interval [0, 1]   
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      An I- fuzzy subset on X is a mapping (called the membership 

function of A) 휇 	:  X→ I ,i.e., the family of all the [0, 1]-fuzzy or I –
fuzzy subsets on X is just 퐼  consisting of all the mappings from X to I. 
Here,	퐼  is called an I –fuzzy space, X is called the carrier domain of 

each I –fuzzy subset on it, and I is called the value domain of each  I –
fuzzy subsets on X. A∈ 퐼  is called a crisp subset on X, if the image of 
the mapping is the subset of {0, 1}⊂ 퐼 

Definition 2.2 (Types of set relations).Let A and B be fuzzy sets in X 
with membership functions   

   µA(x) and µB(x) respectively. Then 

1. A=B if µA(x)=µB(x) for all x in X. 

2. A≤ B if µA(x) ≤µB(x) for all x in X. 

3. C=A ˅ B if µC(x)= max  [ µA(x), µB(x) ]for all x in X. 

4. D=A ˄ B  if µD(x)= min[µA(x), µB(x) ]for all x in X. 

(intersection) 

In the following, we introduce the concept of fuzzy topology, which will 
be a basic for the description of uncertain relations between objects in 
GIS. Fuzzy topology is an extension of ordinary topology that fuses two 
structures, order structure and topological structure. Furthermore, the 
fuzzy interior, boundary, and exterior play an important role in the 
uncertain relations between GIS objects. Therefore, we have to define 
those items with a very clean concept. The following are the commonly 
used definitions of fuzzy topological space, fuzzy interior, fuzzy closure, 
fuzzy complement, and fuzzy boundary (Liu and Lou, 1997).  

2.3  Fuzzy topological space. Let X be a non empty ordinary set and 

I= [0,1], ∂ ⊂ IX ,∂ is called a I-fuzzy topology on X, and (IX, ∂), is called 
I- fuzzy topological space (I-fts), if ∂ satisfies the following conditions: 

(I) 0,1 ∊ ∂ ; 
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(II) If A,B ∊ δ, then A ˄ B∊∂. 

(III) Let { Ai : i∊J }  ⊂  ∂, where J is an index set, then 
˅ ∈ Ai∈∂. 

Where 0 ∊ ∂ means the empty set and 1 ∊ ∂ means the whole set X. 

 The elements in ∂ are called open elements and the elements in 
the component of ∂ are called closed elements and the set of the 

complement of open set is denoted by  휕ˊ. 

2.4 Definition:-   Interior , closure ,boundary and exterior. 

For GIS data modeling ,the most important concepts are the interior 
and the closure of a subset in the fuzzy topological space. For any fuzzy 
set A we defined 

(I) The interior of A the joining of all the open subsets 
contained in A, denoted by A0, i.e. A0=V{B∊∂; B≤A} 

(II) The closure of A as the meeting of all the closed subsets 
containing A, denoted by Ā, i.e. Ā=Λ{B∊∂  ́: B≥A} 

2.5:-   Definition (Fuzzycomplement) .Forany fuzzy set A we 
defined the complement of A by A΄(x)=1-A(x) 

2.6 Definition (Fuzzy boundary): The boundary of a fuzzy se A is 
defined ∂A= Ā Λ ĀC 

2.7 Definition :- The exterior of A is the complement of the  Ā and is 
denoted by 퐴 .  Obviously 퐴 is an open set .An open set is called regular 

open if it is equal to the interior of the closure of A. A closed set A is 
called regular closed if it is equal to the closure of the interior of A. 
Figure is given below 
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The figure indicates the concept of interior, exterior and boundary of a 
set. 

The above are the commonly used definition of fuzzy topological 
space, fuzzy interior, fuzzy closure, fuzzy complement and fuzzy 
boundary (Liu and Luo, 1997). 

2.8 Theorem: Let (IX,∂) be an I fts, then  

                    (i) 0  =0 ,	1 	 =1, ( The empty and the whole set are open) 

           (ii) 퐴 ≤ 퐴 

           (iii) 퐴  = 퐴  

           (iv)A ≤ B ⇒ 퐴 	≤ 퐵  

           (v) (퐴˄퐵	) = 퐴 	˄퐵  

2.9Theorem: Let (IX,∂) be an I fts, then  

(I) 0=0, 1=1( The empty and the whole set are closed) 

(II) 퐴		≤  Ā 

(III) 퐴̿ = 퐴̅ 

(IV)   퐴 ≤ B => Ā ≤	퐵 

(V) 퐴 ⩗ B = Ā ⩗	퐵	 

     Theorem 2.8 and 2.9 allow us to make a generalization and 
introduce the following two concepts ,which are the new direction in 
defining a new fuzzy topology. 

2.10 Closure operator: An operator ∝	∶ 퐼 → 퐼  is a fuzzy closure 
operator if the following conditions are satisfied 

(I) ∝ (0) = 0 

(II) 퐴 ≤∝ (퐴), for all A∊IX 

(III) ∝ (퐴 ⩗ 퐵) =∝ (퐴) ⩗∝ (퐵) 
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(IV) ∝ (∝	⩗ (A)) = ∝ (퐴), for all A∊IX 

2.11 Interior operator: An operator ∝∶ 퐼 → 퐼  is a fuzzy interior 

operator if the following conditions are satisfied: 

(I) ∝ (1) = 1 

(II) ∝ (퐴) ≤ 퐴, for all A∊IX 

(III) ∝ (퐴	훬	퐵) =	∝ (퐴)	훬	 ∝ (퐵) 

(IV) ∝ ∝	 (퐴) =∝ (퐴), for all A∊IX          

   With regard to the closure operator, we can consider this operator 
to be a machine that works on fuzzy sets. The condition ∝ (0) = 0 
means that when the input is empty fuzzy ,set the output is also an 
empty fuzzy set. See fig 1.The condition 퐴 ≤ 훼	(퐴)means that the 
operator will enlarge the inputted fuzzy set .The condition 
훼(퐴)˅훼(퐵)means that the operator will be not affected by the join 

relation. The last condition 훼 훼(퐴) = 훼(퐴) means that operating 

the fuzzy set two times is equal to one time. The interior operator 
has similar characteristics. 
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3.Fuzzy topology induced by the interior and closure 
operators. 

 We know that each interior operator corresponds to one fuzzy 
topology and each closure operator corresponds to one topology (Liu 
and Luo, 1997). In general if we define two operators, interior and 
closure, separately they will define to fuzzy topologies, respectively. 
These two topologies may not cohere to each other. 

 The following two definitions are about the interior and closure 
operators which are coherent with each other in defining fuzzy 
topology. 

3.1. Definition:(Interior and closure operators) Let A be a fuzzy set in 

[0, 1]X=IX for any fixed ∝	∈	[0,1] define the interior and closure 
operators on[0,1]X=IX as 

 퐴
∝
→퐴∝ 	 ∈ 	 퐼  And 

 퐴
∝
→	퐴∝ ∈ 퐼  Respectively 

Where the fuzzy sets 퐴∝ and 퐴∝ in X are defined by  

 퐴∝(푋) = 퐴(푋)	푖푓	퐴(푋) >∝
0						푖푓	퐴(푋) ≤∝  

 퐴∝(푋) = 1						푖푓	퐴(푋) ≤∝
퐴(푋)	푖푓	퐴(푋) ≤∝ 

Remark: Pascali and Ajmal (1997) also defined two similar operators, 

interior and closure operators. In their definitions these two operators 
may not further define a coherent fuzzy topology and they give a 
necessary and sufficient condition for these two operators to be 
coherent with each other. Those are the necessary and sufficient 
conditions for these two operators to define an identical fuzzy topology. 

        One of the main point of this paper is that the structure of a 
topology is created once  a number ( 0 < 훼 < 1) is chosen.Consequently 
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, the interior and boundary of a fuzzy set of this topologycanbe 
computed. 

        3.2 Definition: For ( 0 < 훼 < 1)  ,define  휏 			 = {	퐴 			:퐴 ∈ 퐼 		} and 

휏 	= { 퐴 			:	퐴 ∈ 퐼 	} 

        3.3 Proposition: The triple (푋, 휏 , 휏 ∝) is an I –fts where 휏  is 

the open sets and  휏  is the closed sets that satisfy ( 퐴훼) = (퐴 ) ∝ i.e 

, the complement of the elements in the 휏  closed set. 

     Here the first entry of the triple(푋, 휏 , 휏 ∝) index is the base set, the 
second entry index is the close set and the third entry index is the 
openset. 

4.Fuzzy boundary and intersection theory:-  

In ordinary topology when we define a topology the boundary of a 
set A is defined as the intersection of the closure of A with the closure 

of the complement of A. That is, 	휕퐴 = 퐴훬 퐴 . On the other hand it 

has a equivalent definition that is		휕퐴 = 퐴 − 퐴°. Uniformly, the later is 

no longer true in fuzzy topology (Liu and Luo,1997; Tang and Kainz 
2002; Wu and Zheng 1991). However to be consistent with the 
previous studies, we adopt the former as the definition of fuzzy 
boundary. 

4.1 Definition:- (Fuzzy boundary) For 1 ≥∝> 0, define th 

boundary of a fuzzy set A in a fuzzy topology (푋, 휏 , 휏 ∝) as 
휕퐴 = 퐴 ∝	훬	(퐴 ) ∝ 

4.2Proposition:- 휕퐴 = 퐴 ∝	훬	(퐴∝)  

4.3Proposition: - For all 푥 ∈ 푋,휕퐴(푥) = 0 if and only if 퐴(푥) = 1 

or 퐴(푥)=0. Hence 휕퐴 = 휙 if A is a crisp set. 

4.4Proposition: - If ∝< , then 휕퐴(푥) < 1−∝ for all x∊X.  
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      Form proposition 4.4 ,when 훼 < 1− 훼	(표푟	훼 <  ), we can see 

that the fuzzy value of the boundary is less than 1.Actually,for 
훼 < 1− 훼 , the value of the boundary is less than  훼 meanwhile 
the boundary value is strictly less than one Fig  2(a).But for 
훼 > 1− 훼, 4.4 proposition  no longer holds and meanwhile the 
fuzzy value of the boundary may be one Fig 2(b).As the definition 

of fuzzy boundary in this paper is 휕퐴 = 퐴 ∝	훬	(퐴 ) ∝,in the case 
of 훼 > 1− 훼, there are  some x such that both 퐴 ∝	(x) = 1 and 
(퐴 ) ∝( x) =1 

 

4.5Proposition:- If ∝≥ , then the meet of the interior and the interior 

of the complement is empty i.e., 퐴∝	훬	(퐴 )∝ = 휙  

4.6 Proposition: - (퐴∝	훬	휕퐴)(푥) < 1−∝ and ((퐴 )∝	훬	휕퐴)(푥) < 1−∝.   

          Form proposition 4.5 and4.6 we can see that in fuzzy topology , 
fuzzy set A∈ 퐼  can be decomposed into three components ,interior (퐴 ), 
boundary (휕퐴), and exterior ( (퐴 )∝) and ,that they are not 
disjointed.Only the interior and exterior are disjointed ( i.e 

퐴∝	훬	(퐴 )∝ = 휙).The intersections of the interior and boundary ,and the 
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exterior and boundary are bounded above by 1-훼. i.e (퐴∝	훬	휕퐴)(푥) <
1−∝ and ((퐴 )∝	훬	휕퐴)(푥) < 1−∝;The former approach (Cohn and Gotts, 
1996; Clementini and Di Felice, 1996; Tang and Kainz,2000) assumes 
that such intersections are empty .This is one way in which our model 
is different.The Fig 3 illustrates the supported structure of the 
relations between the interior, boundary, and exterior. 

 

       Now I am going to give an example to illustrate the change in 
relationships between the interior and boundary with different value 
of. 

                     For example : Define a fuzzy set A : 푅  → [ 0 ,1]  by                      

                     A(x,y) =  
1											푖푓	푥 					 + 				 푦 										 < 0.5

				푒( )			푖푓		0.5 ≤ 푥 					 + 				푦 										 ≤ 2
									0															표푡ℎ푒푟푤푖푠푒.																																			
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 Then                        

                     퐴  ( x ,y) =  
0																				푖푓	푥 					 + 				푦 										 < 0.5

	1−		 푒( )			푖푓		0.5 ≤ 푥 					 + 				푦 										 ≤ 2
									1																					표푡ℎ푒푟푤푖푠푒.																																			

 

        
For  훼 = 0.3    ( Fig 4(a)), 
Interior   
                퐴 . ( x, y) =  

	1													푖푓	푥 					 + 				 푦 										 < 0.5
				푒( )											푖푓		0.5 ≤ 푥 					 + 				 푦 										 ≤ −퐼푛(	0.3)

									0															표푡ℎ푒푟푤푖푠푒.																																			
 

 
Boundary 
   휕퐴	(푥	, 푦) = 	 퐴 . 		 ∧ (	퐴 . 	)ᶜ      

(x,y)=	
	푒( )																									푖푓	0.5		 ≤ 푥 					 + 				푦 										 ≤ −퐼푛	(0.5)

	1−			푒( )									푖푓 − 퐼푛(		0.5) < 푥 					 + 				푦 										 < −퐼푛(0.3)
									0																					표푡ℎ푒푟푤푖푠푒.																																			

 

_________________________________________________________________ 
For   훼 = 0.6    ( Fig 4(b)), 
Interior       
               퐴 . (x 

,y)= 1																																				푖푓	푥 					 + 				푦 										 < 0.5																															
		표																																																										표푡ℎ푒푟푤푖푠푒.																																				

= 

Boundary                        
              휕퐴	(푥	,푦) = 	 퐴 . 		 ∧ (	퐴 . 	)ᶜ 

(x,y)=	
	푒( )																									푖푓	0.5		 ≤ 푥 					 + 				푦 										 ≤ −퐼푛	(0.5)

	1−			푒( )									푖푓 − 퐼푛(		0.5) < 푥 					 + 				푦 										 < −퐼푛(0.3)
									0																					표푡ℎ푒푟푤푖푠푒.																																			

 

In this  example we can see that when a small value for 훼  is given  , we 
get a larger value for the    intersection of the interior and boundary 
(Fig 4(a)).On the other hand if a larger value is given for   훼  , we get a 
small value for the intersection of  interior and boundary (Fig 4(b)). 
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Conclusion: 

       The topological relation between spatial objects can be commutated 

by computational fuzzy topology model which is introduced in this 
paper. The elementary components of fuzzy topology for spatial objects 
interior boundary, and exterior are thus able to be computed based on 
computational fuzzy topology. Fuzzy topology is dependent on the 훼 
used in leveling cuts. Different values of 훼		generated different fuzzy 
topology and may have different topological structures.Therefore,we 
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can generate the suitable fuzzy topology by adjusting the value of 훼;the 
generated fuzzy topology can thus match the cases of the application 
concerned. Moreover, different values of 훼 can provide a multi –
directional spatial analysis in GIS. For example , different value of 훼 
provide different values of interior, boundary, and exterior. An optimal 
values of 훼 can be obtained by investigating these fuzzy topologies. 
More information can be generated for spatial queries by applying 
fuzzy topology. 
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Introduction: 

Gandhi was a utopian; he tried to bring ‘the Kingdom of God 
on the earth where truth and non-violence would be guiding 
principles. His utopianism arose out of his love for humanity. 
“Gandhi was humanist, shall we say from the first moment of his 
self consciousness.” 

He firmly believed that the goodness of the individual formed 
the constituent part of the goodness of the society. Like John 
Ruskin, he considered ‘man’ is the most important to bring a 
peaceful and harmonious society. He says, “The individual is the one 
supreme consideration.” 

“Man is neither mere intellect, nor the gross animal body, nor 
the heart or soul alone. A proper and harmonious combination of all 

the three is required for making of the whole man and constitutes 
the true economics of education.” 

His concept of political system is closely connected with 
education. In a good political system, there must be the element of 
goodness necessarily present in every man. There is the need of a 
proper education system to the individuals in order to bring out such 
element of goodness.  

Gandhian Education: 

He talks about education is more comprehensive than that of 
the literal meaning. He says, “By education I mean an all round 

www.ijmer.in 228



INTERNATIONAL JOURNAL OF MULTIDISCIPLINARY EDUCATIONAL RESEARCH 

ISSN : 2277-7881; IMPACT FACTOR - 2.972; IC VALUE:5.16 
VOLUME 4, ISSUE 4(2), APRIL 2015 

 

  
drawing out of the best in child and man–body mind and spirit. 
Literacy is not the end of education not even the beginning. It is one 
of the means whereby men and women can be educated. Literacy in 
itself is no education.” 

He thought that education is closely associated with the socio-
economic development of the society. He took up scheme for basic 
education in which vocational training or work experience is the 
utmost important. It is due to the fact that it stimulates the human 
mind for creative thinking or dignity of manual labour. He thought 
that such creative thinking should be taken up from primary to 
higher level education. His view on basic education is greatly 
influenced by his philosophy of satya (truth), ahimsa (non-violence), 
firm belief in God, dignity of labour.  

Kothari Commission Report: 

The Kothari Commission also followed Gandhi’s ideal of 
vocational training in education. This commission says, “We 

recommend that work experience should be introduced as an integral 
part of all India education–general or vocational. We define work 
experience as participation in productive work in school, in the home, 
in a workshop, on a farm, in a factory or in any other productive 
situation.”5 This commission re-emphasizes the Gandhian principle of 
learning by doing in the modern education. The main aim of 
education is the development of human personality. He expanded 
fourfold personality in the individual that is body, mind, heart and 
spirit. True education stimulates the spiritual, intellectual and 
physical strength of the individual. His view on education that, 
education coverts man’s heart into the idea of sympathy, fellowship 
and deep feelings of love. The aim of education is not only to produce 
good individual but also one must understand one’s own 
responsibilities in which one lives. It is closely related to Hindu 

concept of varnashram dharma. One who understood his or her 
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responsibilities would lead to the spirit of social consciousness and 
social mindedness. Then, all the activities of such persons will have a 
social content as well as co-operation to others. 

Ethical Concepts: 

He talks about education in terms of discipline. It is regarded as 
one of the most important parts and parcels of education. Without 
discipline, the sound education system is impossible. It is a quality 
that one’s self can lead to the regulation of one’s intellectual, moral, 
spiritual and social behaviour. It is stated that the goal of education 
consists of character-building. Such character-building requires the 
moral, intellectual and social behaviour under all circumstances i.e., 
strength of personality, the virtue of compassion, kindness, fair-
mindedness and the spirit of dedication. Gandhi strongly holds that 
education is not end in itself but it is the most powerful weapon which 
creates all persons of genuine characters. There is degeneration of 
education when the qualities of truthfulness, firmness, tolerance are 

absence from it. True education is life process which helps in 
cultivating the spirit of co-operation, tolerance, public spirit and a 
sense of responsibility. All these qualities are considered as disciplines 
for the development of human personality. Such disciplines can create 
the harmonious balance between the individuals and social aim of 
education. His principle of ‘learning by doing’ tries to stimulate the 
individual’s mind to think creatively, independently and critically. His 
great emphasis on work-culture to the students from the primary 
stage to higher stage is to enable the students to start producing from 
the time he started his training. So, his primary information of basic 
education is Head, Heart and Hand rather than Reading, Writing and 
Arithmetic. 
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Gandhi View on Education: 

Gandhi also maintains that education is essential for the 
attainment of the goal of peace. It can be attained only through 
morality and ethics. According to Gandhi, education is the realization 
of the best in man - body, soul and spirit. He maintained that 
education must be based on ethics and morality. Ethics and morality 
are integral to Gandhi’s life. All his thoughts, actions and speeches 
are based on these two concepts. From the ethical perspective, 
education may be considered as a means of attainment of salvation. It 
helps the path of the complete peace. Peace is the absence of violence 
and hostile thought. As a daily practitioner of non-violence, Gandhi 
right from his earlier stage considered that non-violence is an 
indivisible, important and essential part of education. We cannot be 
separated education from ethics, morality and spiritualism. For this 
purpose Gandhi has given some rules for all students so as to ensure 
that morality and righteousness always be considered as an essential 

part of their education. Regarding this, such rules can make to right 
thinking, self-control, service to the society, respect to others and 
constant awareness for their duties and responsibilities. 

Today, the world is suffering from immense crisis from many 
sides. Crimes, conflict, hatred and distrust between one community 
and another, hunger, unemployment, poverty and literacy, paucity of 
resources and pollution of environment, deforestation and 
desertification, swelling number of migrants and refugees, ethnic and 
sub-national violence, terrorism, drug trafficking, AIDS etc., all these 
altogether make a grave danger to peace. The present day crisis is 
greater than the crisis that occurred during the time of Gandhi. The 
world is now full of violence. With the advancement of science and 
technology human being has invented many new technologies which 
are very helpful in our life. In some other ways, some 

selfish people who used it as a weapon for gaining their desire, wish 

www.ijmer.in 231



INTERNATIONAL JOURNAL OF MULTIDISCIPLINARY EDUCATIONAL RESEARCH 

ISSN : 2277-7881; IMPACT FACTOR - 2.972; IC VALUE:5.16 
VOLUME 4, ISSUE 4(2), APRIL 2015 

 

  
and pleasures. An action done under the motives of selfishness is a 
kind of violence. Purity of means is an essential condition of realizing 
good ends. If a good end is to be attained, it is also essential that the 
means adopted for the realization of the end is also good. He says, “if 
one takes care of the means, the end will take care of itself.”  End and 
means are the two important concepts in Gandhian philosophy which 
play very important implication for his doctrine of truth and non-
violence. His principle of aparigraha is one of the most important to 
bring simple and peaceful living, co-operation with one another. 
However, in our present day society we are facing so many conflicts. 
One of them is based on our knowledge which has been separated 
from work-ethics. Knowledge is separated in thought, in life as well as 
in market values by faulty psychology, faulty sociology and faulty 
economics respectively. Education plays an important role which 

helps to equip individuals with the skills and attitudes that are 
necessary in order to adapt in changing situations and to add the 
creative spirit in the task of social change. ‘Work and knowledge 
should go together’ is the Gandhian principle of education. The 
educational systems try to develop the individual soul and mind, 
courage and self-reliance, cultivate the highest intellectual, scientific, 
moral and ethical accomplishments. 

Gandhi’s concept of education is of quite significance in the 
contemporary situation. His philosophical concept of education is 
entirely based on the development of human personality, to maintain 
the discipline, to create the manual work with learning and to develop 
the culture of the peace. He was a great educationist and an 
individualist par excellence. He knew that education is the most 
important means in the society which can be used as an instrument of 

socio-economic progress, material advancement, political evolution 
and moral development of an individual. Gandhi’s whole philosophy 
and work was based on ethics and morality. His concept of education 
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is also founded on ethics and morality. It may be said that his concept 
of education has full of religious ideas. His idea of religion is different 
from common concept. His concept of religion is ‘service of humanity’. 
For the spirit of religions he propounded ‘Nai Talim’ or ‘basic 
education’. This new education system, Archarya Kriplani says, that 
the coping stone of Gandhi’s social and political edifice’. His 
philosophical thought on education is highly pedestal that creates the 
socio-economic development of the society. 

Conclusion: 

We can draw a conclusion that his concept of education is not 
only the eradication of illiteracy but learning by doing. He preaches 
the doctrine of simple living and high thinking. His education system 
are greatly emphasizing the culture of peace, sincere work, dedication 
of the cause of the nation, social minded, friendliness, right feelings, 
economic advancement, physical improvement and socio-cultural 
progress. It is based on work-centre education which can provide the 

necessary economic self-sufficiency and self-reliance. 
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The present age signifies rapid transitions at all levels. The citizens of 
this big world nation and a small global village are facing contradictory 
crisis between identification and identity, between impulse and defence 
and between goals and actions. The individual amongst all who is the 
most affected in the present scenario is an adolescent. Human history is 
understood in terms of its past, but its past is illuminated in terms of 
its present, and, in the case of adolescents, in terms of the traumatic 
present. Thus research studies on  the behaviour of adolescents have 
great social and behavioural implications. 

Sibling is a generic term meaning brother or sister, that is, someone 
who shares a father and a mother with the person being referenced. 
Generally, this means that the two people are very closely genetically 
related, though, in the case of adoption, this isn't necessarily the case. 

Self-concept is one of the most popular ideas in psychological literature. 
By self, we generally mean the conscious reflection of one's own being 
or identity, as an object separate from others or from the environment. 
There are a variety of ways to think about the self. Franken (1994) 

states that there is a great deal of research which shows that the self-
concept is, perhaps, the basis for all motivated behaviour. It is the self-
concept that gives rise to possible selves and these are the possible 
selves that create the motivation for behaviour. Huitt (2004) 
supported the idea that one's paradigm or worldview and one's 
relationship to that view provide the boundaries and circumstances 

www.ijmer.in 234



INTERNATIONAL JOURNAL OF MULTIDISCIPLINARY EDUCATIONAL RESEARCH 

ISSN : 2277-7881; IMPACT FACTOR - 2.972; IC VALUE:5.16 
VOLUME 4, ISSUE 4(2), APRIL 2015 

 

  
within which we develop our vision about possibilities. This is one of 
the major issues facing children and youth today.  

Loneliness is an important personality variable in the current 
psychological literature. Most people experience painful feeling of 
isolation and loneliness at some time in their lives. Rotenberg (1994) 
stated that loneliness is a painful awareness that you are not feeling 
connected to others and important needs are not being met. Science 
Daily (Dec. 2, 2009) citing the research held at the University of 

California – San Diego and Harvard shows that Loneliness is 
contagious as it can spread among group of people. 

Goswick, Ann, Jones and Warren (1981) in their two studies 

attempted to find the relationship of Loneliness with self-concept. 
Rubenstein and Shaver (1982) conducted a research on Loneliness 

in adolescents and found that of all the age groups, adolescents are the 
loneliest. Cacioppo (2000) with his colleagues tested 2,632 male and 

female undergraduates at the Ohio State University to determine their 
feelings of loneliness and their living circumstances. The findings 

indicate that lonely and socially embedded individuals are remarkably 
similar and. An experimental manipulation of loneliness using hypnosis 
further suggested that the way in which people construe their self in 
relation to others around them has powerful effects on their self 
concept and, possibly, on their physiology. Milevsky (2005) examined 

how the compensatory effects of social support received from siblings 
relate to psychological adjustment in emerging adulthood. Participants 
completed measures of social support from a variety of sources and 
several indicators of well-being. The main conclusions was that sibling 

support was associated with lower loneliness and depression. Xiaohua 
(2005) in a survey published in China Daily, one of the popular news 

papers of China, comes out with the figures that more than 60 per cent 
of Chinese young people growing up without siblings say they felt 
lonely in their childhood. It has been established by the researchers 
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that loneliness can lead to heart disease (U.S. Framingham Heart 
Study, 2005); may drive up blood pressure (Hawkley, 2006) and can 

lead to Alzheimer’s which is the common mode of dementia (Wilson, 
2007). Lunstad (2010) reviewed 148 studies that tracked the social 

interactions and health of 308,849 people over an average of 7.5 years. 
From these they worked out how death rates varied depending on how 
sociable a person was. Being lonely and isolated was as bad for a 
person’s health as smoking 15 cigerettes a day or being an alcoholic. It 
is as harmful as not exercising and twice as bad for the health as being 
obese.   

OBJECTIVES OF THE STUDY 

 To find out the relationship of loneliness with self-concept of 

adolescents with siblings. 

 To find out the relationship of loneliness with self-concept of 

adolescents without siblings. 

 To find out the difference between relationship of loneliness and 

self-concept of adolescents with siblings and without siblings.  

 To find out the difference between high self concept and low self 
concept groups of adolescents on the variable of Loneliness. 

 To find out the difference between groups of adolescents with 

siblings and without siblings on the variable of Loneliness. 

 To study the interaction effect of levels of self concept and birth 

category on the variable of Loneliness. 

HYPOTHESES 

 There exists no significant relationship between loneliness and 

self-concept of adolescents with siblings. 

 There exists no significant relationship between loneliness and 
self- concept of adolescents without siblings. 
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 There exists no significant difference between relationship of 

loneliness and self-concept of adolescents with siblings and 
without siblings. 

 There exists no significant difference between high self-concept 

and low self-concept groups of adolescents on the variable of 
loneliness. 

 There exists no significant difference between groups of 

adolescents with siblings and without siblings on the variable of 
loneliness 

 There exists no significant interaction between self-concept and 
birth category on the variable of loneliness.  

SAMPLE  

All the adolescents studying in classes IX, X, XI and XII of Govt. Model 
High and Senior Secondary Schools of Chandigarh formed the 

population for the present study. 

The data were collected from IX, X, XI and XII class students studying 
in the Govt. schools situated in the Union Territory of Chandigarh. The 
technique employed was multistage randomization of clusters at school 
and section levels. Firstly out of a total of 106 Govt. Model High and 
Senior Secondary schools, 4 schools were randomly selected. Out of 
each of the school thus selected, one section from each class was 
randomly selected.  

TOOLS USED 

1. Loneliness scale constructed and standardized by Investigator 
herself was used to measure Loneliness. 

2. Self-concept Questionnaire (SCQ) by Saraswat (1984), National 
Psychological Corporation, Agra was used to measure Self Concept. 
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ANALYSIS INTERPRETATION AND DISCUSSION OF 
RESULTS 

Pearson’s product moment correlations were worked out in order to 
find the relationship of loneliness with self concept for with siblings 
and without siblings groups. Further t-ratio was worked out to see if 
correlations of self concept with loneliness differ significantly in two 
groups. 

Correlation of loneliness with self concept of adolescents with 
siblings 

Correlation between loneliness and self concept of adolescents with 
siblings is .266 which is more than the table value of .139 at .01 level of 
significance. Therefore it is significant at .01 level.  It indicates that 
there exists a positive and significant correlation between loneliness 

and self concept of adolescents with siblings. 

Hence the hypothesis stating that there exists no significant 
relationship between loneliness and self-concept of adolescents with 
siblings is rejected. It means that adolescents with siblings having 
higher self-concept would be lonelier than adolescents having low self-
concept. 

The above result that the self concept has significant relationship with 
Loneliness in case of adolescents with siblings is justifiably true in the 
light of arguments given ahead. Erikson (1987) while explaining eight 

stages in the development of personality based on the growth of self-
concept highlights the last stage as of ego-integrity vs. despair i.e. the 
ability to face reality and to  accept a realistic self-concept and the 
adolescents who are lacking in this ability have to face despair. 
Adolescents with siblings have to contend sibling rivalry, not 
experienced by adolescents without siblings which may hamper the 
process of ego integration in adolescents with siblings. This may inhibit 

them to accept a realistic self-concept and may lead to high self concept. 
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It may become the resultant cause of isolation and loneliness in them. 
Thus this high self concept which is not realistic may lead to social 
isolation or loneliness in adolescents.  

Correlation of loneliness with self concept of adolescents 
without siblings 

Correlation between loneliness and self concept of adolescents without 
siblings is .027. This value is less than the table value of .152 at .05 
level of significance. Therefore it is not significant at .05 level of 
significance.  It indicates that there exists no significant relationship 

between loneliness and self concept of adolescents without siblings. 

Hence the hypothesis stating there exists no significant relationship 
between loneliness and self-concept of adolescents without siblings is 
accepted.  

Adolescents who are devoid of siblings may have a much more relevant 
and apparent cause for the feelings of isolation and loneliness present in 
their lives. This cause is lack of sibling support. This emptiness remains 
an integral part of their life. Mischel (1993) stated in his research on 

only children that only children would undergo conditioning to affect 
their behavior in social situations and only children would be conditioned 
to behave in an outgoing manner, if they are to win friends, because they 
have no guaranteed familial playmates. Thus though lonely at heart, 
adolescents without siblings undergo the effect of conditioning to behave 
in outgoing manner which duly affects their self concept. Hence 
loneliness shares insignificant relationship with self concept in case of 
adolescents without siblings. 

t-ratio between co-efficient of correlation of loneliness with self-
concept of adolescents with siblings and without siblings 

t to be statistically significant at .05 level and .01 should exceed 1.96 
and 2.58 respectively. Our calculated value of t=2.585 is greater than 
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than 2.58. Hence t-ratio is statistically significant at .01 level. It shows 
that correlation between loneliness and self-concept differs significantly 
at .01 level in the adolescents with siblings and without siblings. Thus 
the hypothesis 7 e) stating that there exists no significant difference 
between relationship of loneliness and self-concept of adolescents with 

siblings and without siblings stands rejected. 

In the light of the above result and values of r it can be inferred that 
adolescents with siblings have significantly higher correlation of 
loneliness with self-concept (r=0.266) than adolescents without 
siblings(r=0.027).  

ANALYSIS, INTERPRETATION AND DISCUSSION BASED ON 
2X2 ANALYSIS OF VARIANCE FOR SELF-CONCEPT AND 
BIRTH CATEGORY ON LONELINESS 

Main effect of self-concept (high and low) on Loneliness 

The F-value of 9.376 for the degrees of freedom 1/180 is greater than 
the table value of 6.78 for the main effect of self-concept on mean scores 
on loneliness and was found to be significant at 0.01 level of 
significance. This significant F-ratio on the mean scores indicates that 
the two groups have yielded significantly different mean scores on 
loneliness. The result revealed that the difference between means of 
two groups could not be attributed to chance factor or some kind of 
error variance. Hence the hypothesis stating that there exists no 
significant difference between high self-concept and low self-concept 
groups of adolescents on the variable of loneliness is rejected. Hence 
there is significant difference between high self-concept and low self-
concept groups on the variable of loneliness.  

In order to determine which group is more lonely, means of the two 
groups were compared. Since mean score on loneliness of adolescents 

with high self-concept is 117.79 and adolescents with low self-concept is 
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110.52, it can be concluded that adolescents with high self-concept are 
significantly more lonely than adolescent with low self-concept. 

Main effect of self concept on loneliness reveals that adolescents with 
high self concept are lonelier than adolescents with low self-concept 
which seems to be justified. Erikson (1987) while explaining eight 

stages in the development of personality based on the growth of self-
concept highlights the last stage as of ego-integrity Vs. despair i.e. the 

ability to face reality and to accept a realistic self-concept and the 
adolescents who are lacking in this ability have to face despair. This 
finding of Erikson supports our results. An adolescent carries an 
illusion or superiority complex about him, the reasons being external 
changes in appearance about which he gets conscious when he enters 
this stage as there is obvious onset of puberty and sexual changes 
taking place (Brook 1984). Goswick (1987) in his research study also 

related loneliness to self focus. Thus this high self concept which is 
generally illusive in nature may lead to social isolation or loneliness.  

5.3.5.2 Main effect of birth category (with siblings and without 
siblings) on Loneliness 

F-value for birth category as source of variation was found to be 
significant at 0.05 level of significance which is 4.037 and is more than 
the table value of 3.89. This significant F-ratio indicates that the two 
groups of adolescents, namely, with siblings and without siblings differ 
significantly on the variable of loneliness. The result revealed that the 
difference between means of two groups could not be attributed to 
chance factor or some kind of error variance. Hence the hypothesis 
stating that there exists no significant difference between groups of 
adolescents with siblings and without siblings on the variable of 
loneliness is refuted.  

In order to find out which group is lonelier, mean scores of both the 
groups were compared. Since mean score on loneliness of adolescent 
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with siblings is 111.77 and adolescent without siblings is 116.54, it can 
be concluded that adolescent without sibling are lonelier than 
adolescents with siblings. 

Main effect of birth category on loneliness reveals that adolescents 
without siblings are lonelier than adolescents with siblings which seems 

to be relevant as Milevsky (2005) in his research study examined that 
sibling support is associated with lower loneliness and depression. 

Sibling support can also compensate for low parental and peer support. 
Mischel (1993) stated in his study that only children would undergo 

operant conditioning if they are to win friends. This study clearly 
indicates that only children are basically isolated and only conditioning 
can affect their behaviour in social situations. A survey published as 
China Daily by Xiaohua (2005) indicates that more than 60% of 

Chinese young people growing up without siblings felt lonely in 
childhood. Thus these research studies clearly indicate that lack of 
sibling support in the adolescents without siblings leads to sense of 
loneliness and sometimes it can never be compensated by parental 
support. Thus the above result seems to be justifiably true. 

Interaction effect between self-concept and birth category on 
Loneliness 

Interaction effect of self-concept and birth category on loneliness was 
found to be significant at 0.01 level of significance as the resulted F-
value was found to be 9.488 which is greater than the table value of 
6.78 at 0.01 level of significance for degrees of freedom equal to 1/180. 
Thus the two variables of self concept and birth category interact to 
produce significant effect on loneliness. The results revealed that the 
difference between means of four groups could not be attributed to 
chance factor or some kind of error variance. Hence the hypothesis 12 
c) stating that there exists no significant interaction between self-

concept and birth category on the variable of loneliness stands rejected.  
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In order to investigate further which groups differ significantly on 
loneliness, t-ratios were computed for different combinations of the 
groups.  

Interpretation and discussion of results based on Table  

 The t- ratio (4.09) between adolescents with siblings and without 

siblings was found to be significant at .01 level of significance in 
respect of low self concept. Adolescents without siblings having low 
self concept have higher mean score (116.57) than adolescents with 
siblings having low self concept (104.48). This implies that 
adolescents without siblings having low self concept are lonelier 
than adolescents with siblings having low self concept.  

 The t-ratio (4.29) between low self concept and high self concept 

was found to be significant at .01 level of significance in respect of 
adolescents with siblings. Adolescents with siblings having high self 
concept have higher mean score (119.07) than adolescents with 
siblings having low self concept (104.48). The result indicates that 
adolescents with siblings having high self concept are lonelier than 
adolescents with siblings having low self concept.  

 The t-ratio (3.38) between adolescents with siblings having low self 
concept and adolescents without siblings having high self concept 
was found to be significant at .01 level. Adolescents with high self 
concept and without siblings have higher mean score (116.52) than 
adolescents with siblings having low self concept (104.48). This 

implies that adolescents without siblings and having high self 
concept are lonelier than adolescents with siblings having low self 
concept.  

 The t-ratio (0.796) between adolescents without siblings having low 
self concept and adolescents with siblings having high self concept 

was found to be insignificant. This implies that these two groups do 
not differ on the variable of loneliness. 
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  The t-ratio (0.015) between adolescents without siblings having low 

self concept and adolescents without siblings having high self 
concept was found to be insignificant. This implies that there is no 
significant difference between these two groups on the variable of 
loneliness. 

   The t-ratio (0.686) between adolescents with siblings and 

adolescents without siblings was found to be insignificant in respect 
of high self concept. This implies that these two groups do not differ 
significantly on the variable of loneliness. 

SIGNIFICANCE OF THE STUDY 

There exists significant and positive relation between loneliness and 
self concept of adolescents. This finding signifies on the part of parents 
and teachers to make ego integration an important part of adolescent 
behaviour and training for this should be imparted from early 
childhood so that adolescents should not develop unrealistic high self 
concept which can distance them from others and can make them 
lonely.  
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Oral literature has been marginalized as a source of people’s history 
about themselves and about ‘others’. The study of legends and popular 

literature too become integral source of social and cultural 
historiography. The word ‘popular’ itself denotes that which is 
constituted and carried on by the people and therefore popular 
literature does not mean something fictional unimaginative, non-
creative and devoid of aesthetic interest (Singh & Gaur, 2008, p.1). 
Folklore, more particularly the folksongs, are said to be the 
autobiography of the people (Temple, 2008, Vol.I, p.vii). The folktales in 
the form of ballads, bards, odes are reliable as a reflection of the 
popular notions of the people. The popular literature can be 
characterized as ‘felt literature’, a true expression of the self of a 
community; hence, it is unadulterated and unbiased source of history 
Singh & Gaur, 2008, p.6). Oral history draws on memory and testimony 
to gain a more complete or different understanding of a past 
experienced both individually and collectively (Bornat, 2006, p.35). 

Society depicts itself in oral traditions. We can have a broad or specific 
picture of particular group of society by studying its oral traditions. 
Sometimes it is the only source of history for the study of certain tribes, 
caste and marginalized sections of a specific area. As commenting on 
the relevance of such oral sources, ‘G.J Renier writes that oral sources 
are as authentic as written sources. The customs of people, their 
religious beliefs, social doctrines, traditions, legends and superstitions 
bear it testimony’ (Singh and Ishwar Dayal Gaur, 2008, p.163). 
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The present paper focuses on the gender perspective in the 19th 

century Punjabi society as reflected in the two volumes of R C 
Temple’s, The Legends of The Punjab. The paper covers the concept of 

sister’s love, early marriage, importance of marriage in the life of 
women and plights of widowhood and the most important aspect of the 
Punjabi society, son preference. Desire of the son or son preference in 
the society indirectly linked to the prevalence of the practice of female 
infanticide in the province of the Punjab. If the practice of female 
infanticide was there it should be taken noticed by the British 
administrator (R.C Temple) in his work. In these two volumes  
Temple’s records popular legends like Raja Rasalu, Sakhi Sarwar and 
Dani Jatti, Dhanna Jatt, Guru Gugga, Princess Adhik Anup and Niwal 
Dai, Jalali, the Blacksmith’s Daughter, Raja Jagdeo, Raja Nal, Bhagat 
Puran or famous love tale of Hir aand Ranja.  The largest portion of the 
legends have been recorded under R C Temple own superintendence, 
but several have been communicated through the kindness of others 

duly acknowledged in the proper place by him (Temple, 2008, Vol. I, 
p.xxx). These were all recited at the different regional melas (fairs) in 
the Punjab. Every legend has its own significance and strong 
relationship with its locality. The legends of the Punjab usually end 
with the positive impression like the victory of good over evil or truth 
over falsehood.  

The Punjabi folklore in the legend of the Punjab highlights the 
gender perspective in shape of sister’s love for her brother, a father 
tension for his unmarried daughter in her teenage, women fearfulness 
to be in a state of widowhood.  The folktales also emphasize the birth of 
a boy and give great importance to the brother in the life of a sister; it 
was believed in fact that a sister without a brother was not treated well 

in her in-laws family. Who will bring her back to her parental home? 
Thus a sister’s love for her brother is a popular theme of the Punjab 
folksongs and an extension ideology of son preference in the society in 
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the shape of the love of the sister for her brother. The Panjabi 
equivalent for brother is veer- the brave. In the famous love legends of 

Mirza, Saheban fell in love with Mirza, the renowned marksman and 
left her home with her lover. They are chased. Seeing among the 
pursuers her own brother, Saheban picked up her lover’s quiver and 
flung it on the tree. Saheban and her lover were slaughtered but she 
had done her duty of filial love (Temple, 2008, Vol. I, p.xii). Even 
contemporary Punjabi singers who retell the legend of Mirza sing of 
Saheban, betrayal. The Punjabi singer Harbhajan Maan sings1  

When Saheban broke the arrows, what did the dying Mirza Says? 

Those crying mothers in houses, Saheban you did wrong 

If I knew you were gonna do this, I would have brought 
my brothers along……. 

 Saheban stood by her brother sides and become the cause of her 
own and her lover’s death. A Punjabi sister sings the praises of her 
brother in the play-songs of her childhood and in love-songs of her 
youth. Her brother is her only hope. When married, it is the brother 
who comes to rescue her from the callous treatment of the mother-in-
law. The brother’s horse is the best, the brother’s house is the largest, 
the brother’s crops are the richest and brother is offered a chair in the 
court. Sisters always prayed the most for her brother. The importance 
of the brother is not the only thing in popular culture. The legends also 

show the father’s concern for his marriageable daughter as he is unable 
to find a suitable groom for his daughter; is shown in the story of Raja 

                                     
1 Jad teer tod te sahiban ne, 
Marda hoya Mirza ki kehnda,  
Vehdeyan ‘ch rondian maavan nu,  
dauleyan ton bhajin bhaavan nu, 
Sahiban tain maadi keeti ni, 
Je pata hunda tain injh karni, 
Ni mein leonda naal bharavan nu…….    
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Chandarbhan, ‘ As beauty grew, her father and mother became 
anxious: “these five gold pieces and the cocoanut, take, Brahman, in 
thy arms. To the three Quarters the Brahman went, And found no 
match for Chand Karan’ (Temple, 2008, Vol.I, p.101-102). This clearly 

depicts that the marriage of the daughter at right age was too 
important for parents; it was a cause of distress for them and they 
considered her as liability. 

The idea of son preference was deeply ingrained in various 
legends of the Punjabi society. Many of the folktales highlight the 
importance of a son in the life of women and kings as their heirs. In 
‘The adventures of Raja Rasalu’, we find a strong desire for son as Raja 
Salbhan and Rani Lonan went to a saint for the blessing of son and the 
faqir said from his miraculous knowledge, ‘Raja Salbhan has already 
has a son, where is he now? Tell me the truth about him and I will pray 
to God to make the Rani fruitful’ (Temple, 2008, Vol. I, p.4). Then the 
Rani told the whole truth to the faqir of how she had fallen in love with 

Puran, the son of Raja Salbhan and had caused her husband to cut off 
his hands and feet on wrong charges and this too in the presence of 
Raja Salbhan. She did not think once before admitting her past sins 
before her husband or the father of Puran even when Raja Salbhan had 
give Puran a strong punishment for a sin which was had not committed 
at all. This shows that anything was bearable to Rani Lunan in order to 
fulfill her desire of a son. She even willingly admitted to her crime to 
become the mother of a son. This shows that how strong the idea of son 
desire and preference in the Punjabi society. 

  In due course Rani Lunan became pregnant and shortly before 
the child was to be born three jogis came to beg at her gate. She filled a 

plate with pearls and giving it to the jogis, asked if her child would be a 
boy or a girl (Temple, 2008, Vol. I, p.6). In reply to the Rani enquiry’s 
the youngest of them answered, ‘your child is a boy and will be a great 
man. But if his father or his mother see him for twelve years after he is 
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born they will die at once. So you must shut him up in a cellar for 
twelve years and then he must bathe in the river, put on a new dress 
and come to visit his parents. And his name shall be Raja Rasalu.’ 
Again the fear of losing their own life, they put Rasalu into a cellar and 

keep him there for twelve years (Temple, 2008, Vol. I, p.6). Similar type 
of story was in the volume two under the name of chapter ‘Bhagat 
Puran, in which Bhagat Puran said that it was not Lunan’s fault; he 
had to suffer these pains. My fate was recorded evil and it was no fault 
of Lunan. In reply to this Rani Lunan and Achhran said, O Puran, hear 
our words. This is Raja Salwan’s throne and a very righteous kingdom. 
We have no son to follow us, nor wilt thou remain to us. If the virtue of 
Gorakh Nath be (in thee), thou wilt link us with the world. Then Puran 
shook out his wallet and there fell out grapes and rice and said, ‘Take, 
Mother Lunan, swallow them whole and a son shall be born to thee 
(but) in an inauspicious hour. When he is born put him into a pit that 
the air of the world reaches him not (Temple, 2008, Vol. II, p.537).  
This again shows the limits of the sacrifice of the parents to save their 
own and their son lives. How important he was for them that they even 

agree not to see him for twelve years after his birth. A similar 
preference is seen in the legend of Sakhi Sarwar and Dani Jatti we find 
that the Dani Jatti plead the God for son grace as below (Temple, 2008, 
Vol. II, p.95). 

Sarwar dwelt in the mountains, And gave sons in 
charity………. 

Twelve years of wedded-life had passed, And Dani prayed to the Saint. 
God gave Dani a son…. 

God sent the Angel of Death, The Angel of Death seized 
and harried the boy: 

Distress came upon the boy’s body, And his mother got 
up and coaxed him, 

Quickly got up Dani, And gave the boy her breast 
From between Dani’s two hands, The boy fell dead. 
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 When Dani saw that his son was dead she did not wish to let it 
be known because she thought that if it became known to her husband 
and her kith and kin they would become very angry and make her life 
wretched and she would lose the joy at the birth of the boy. For the 

sake of her son’s life Dani hid herself in a corner of the Sarwar shrine 
at night when the people went off to their homes. When the door of 
shrine was shut, she went into it and sat down and spoke to him-  

She placed the boy at his feet, And addressed her petition to 
Sarwar…… 

Listen, thou son of Zain-‘l’ –abadin; I married into a sikh’s 
house; 

my husband’s family are Sikhs and Stranger’s children: 
Seizing thy skirt I am come, if in this thou disappoint me 

Who will support me in future? 
This petition of Dani Jatti clearly highlights the importance of 

son in the Sikh family. She prayed Sarwar to do the thing even against 
the law of nature and bring her son’s life back. At the end Sarwar 
grants her son’s life back. In the legend of Raja Gopi Chand, Rani 
Patam Dai said to him that, ‘thou hast thrown a darkness round me, 
my beloved, in rubbing (these) ashes on thy body. O my Lord Raja, I 
have no son, how then can I have patience in my heart? This pain is not 
bearable, bitterness is in my heart” (Temple, 2008, Vol. II, p.49). Not be 
a mother of a son and widowhood resulted a great grievance among the 
women because women’s status or position in the family directly 
depended on the birth of a son and on the position of her husband in 
Punjabi society.  

In the legend of Guru Gugga, Raja Jewar pleaded before God 
that he had no son to leave as guardian of the kingdom (Temple, 2008, 

Vol. I, p.161). So he brooded over it day and night, his grief was very 
great. His queen Bachhal also blamed herself, without a son, Raja, thy 
body is aflame. Whom should I blame? I, too, am Fate’s victim. I have 
no pleasure in my heart. A cursed I live in the world, ruined without a 
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son.’ She pleaded before Guru Gorakhnath to give her the blessing of 
son. This was a common desire of the people (Temple, 2008, Vol. I, 
p.181).  In the legend of Princess Adhik Anup Dai, Rani Lonan with 
joined hands requests Puran to give her an oracle that a son may be 

born to her (Temple, 2008, Vol. I, p.299). In the story of Raja Jagdeo, 
Raja Udadit had no son and one day, as he was out hunting, he chanced 
upon a faqir sitting in the wilds. He paid his respects to the holy man 
and made his followers do the same. The faqir was much pleased at this 
and asked him what he wanted and the Raja replied that he had no son. 
On this the faqir stretched out his hand and gave him two apples which 
he told him to give his wives, who would then bear him two sons and 
the raja did accordingly (Temple, 2008, Vol. II, p.220). This again 

showed the importance of a son in the life of women and for the legacy 
of the kingdom. 

In the legend of Sila Dai, she prays for her brother Risal, that he 
may have a beautiful and princely son. ‘The music shall be played in 36 
places, thy city shall be very happy, when all the men and women 
rejoice and name him Randhir’ (Temple, 2008, Vol. I, p.416). Even Sila 
Dai’s mother-in-law blessed her like, ‘Be ever happy, my daughter-in-
law: may thy wedlock last. Milk and sons and wealth, a wedded old-age, 
all be thy lot’ (Temple, 2008, Vol. I, p.465). In the legend of Princess 
Niwal Dai we again find rejoicing over the birth of boy like, ‘Drums and 
gongs were beaten. There was rejoicing in every house. They called for 
dancing-girls and sang songs of rejoicing’ (Temple, 2008, Vol. I, p.640). 
This indirectly gives birth to sadness over the birth of the girl child.   

The end of volume two of the legends of the Punjab has very beautiful 

lines which make the zest of having a son preference. In ‘The Marriage 
of Hir and Ranja’ when Ranja asked Hir to let him go back to his home, 
he said (Temple, 2008 Vol. II, p.645) 

“Dismiss me that I may go home and mingle with my brethren 
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Said Hir: Without feet anklets are useless and bracelets without 

arms. 
Mothers are useless without sons, though covered with wealth. 
Sisters are useless without brothers,  that wait beside the roads 
Women are useless without husbands, be they spirits or fairies 
I Hir, am useless without Ranja, though thousands of Kheras 

surround me.” 
 The idea of son preference is deeply embedded in the Punjab, 
which is reflected in its folklore and legends. This idea has existed 
through the ages in Punjab passing through generation to generation.   

The Legends of the Punjab were written in 1884, and since the 
Punjab was annexed in 1849 the British had not deep impact till this 
time on the Punjabi society as only three decades had passed under 
their rule. The Temple wrote whatever he noticed and told by his 

resource persons without any biasness. The most important thing that 
came out is that Temple retains the essence and glory of the original 
folklore while translating them and tried best to reach out them. Each 
legend has brief historical background too.  In conclusion there was a 
concept of brother sister love that indirectly supports desire for a son as 
sister in folktales praises her brother house is best, his horse is best, his 
court is best. The second thing came out is that parents considers 
daughters as a liability, they were showed over worried about the 
marriage of her. One of the legend also showed that women were scared 
to be in a state of widowhood they are requesting their husband not to 
renounce world and become a saint. The other important point that 
emerges from the legends is that we did not find any reference of the 
problem of female infanticide in any of the legends recorded. In facts 
negative images of women in any context is also absent in the legends.  

Only thing came out is that there was a strong desire of a son but at 
same time these legends did not reflects a negative attitude against the 
girl child. This puts a question mark on the oral tradition as a 
reflection of the society, as the British were passing series of 
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suppressive measures against the issue of female infanticide in the 
Punjab for example Female Infanticide Act of 1870. At same time in 
Temple’s volumes we did not find any unkind word for women and on 
the issue of female infanticide. Why such illustration in the Legends 

deliberately ignored? 

It is difficult to make any conclusion on the basis of Temple’s 
volumes because it is possible that he incidentally able to record the 
pro-gender reference of the community, region and society. It again 
showed that we have to build a co-relation with two sources of history 
especially in the case oral literature to find a truth. Oral literature has 
its own limitations as it is open ended every generation has probability 
to add something. There is always a scope of new additions in it that’s 
why they reflect society.  
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Introduction:  

 E-Learning is nothing but the use of technology to connect 
teachers and students who are physically miles apart. The training can 
be delivered by a number of means. E- Learning describes learning 

process at a computer which is usually connected to a network, giving 
the opportunity to learn the required from anywhere at any time. In 
recent years E-learning and some of the courses are offered based on E-
learning. E-learning is and experience with new communication 
technologies hence, needs masterly of new knowledge and skills. 
Information technology enabled products and services, and the 
availability of online information resources have changed the way the 
services academic institutions. In the fast emerging and ever growing 
mist of information explosion it is very difficult to retrieve particular 
information without wasting the time. Recent advantages in the field of 
information technology contribute significantly to improve the services 
of academic institutions. The impact of technologies, such as CD-
ROM’s, multimedia, computer Networks, internet, etc;  

 E-Learning is the one of the important methods emerged in the 
globalization process after coming into World Wide Web services. 

Learning takes place to the Optimum level where the Learner is 
motivated himself/herself and there is no time and space barrier at the 
time of motivation. Hence the human history has reached that peek of 
Learning where Education is timeless, space less and Spontaneous i.e. 
E- Learning. E-Learning or electronic learning is a method of learning 
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using the internet, computer networking or computer enhanced 
learning. E-Learning started in the mid 1980’s when education 
institutions started integrating components of e-learning into their 
curriculum. 

Information Technology:  

  Today, we are living in the age of information technology (IT). 
The storage and retrieval of information has taken various forms and 
formats like on-line databases, microfilms/ fiche, telecommunication 
facilities, video text, etc. Electronic information revolution can be seen 
in many places of the world.  

 This is an era of information technology revolution; scientific 
and technical literature in paper form as well as in electronic form has 
been increasing widely with a faster rate. Considerable progress has 
been made in the field of information technology involving computers 
and telecommunication. Linking of computers with telecommunication 
has revolutionized the expansion of information systems, commercial 

vendors of information and students need is also increasing for 
pinpointed, exhaustive and speedy information retrieval in the areas of 
their specialized fields.  

 The information technology has arisen as separate technology 
by the convergence of data processing techniques and 
telecommunications, the former providing the capacity for processing 
and storing information, the latter vehicle to communication it. 
Information technology plays very important role in the planning 
process, particularly in the quick and accurate gathering and 
processing and development of data and to provide support for decision 
making. It is considered to be a tool which helps in economic 
development of nation. 

 The web is like our late 20th century version of the transporters 
in Star Trek. We are able to learn, and to teach, without leaving our 
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current location, except in a virtual sense. For students, access too 
many useful internet databases is just a mouse click away. The 
advancement in technology and easy accessibility of internet has 
opened a brighter side of e- learning. Once the technical glitches are 
sorted out, the future of e learning seems invariably strong for it is one 
of the easiest source and medium of learning. 

The Concept of E-Learning:  

 E-learning includes all forms of electronically supported 
learning and teaching. The information and communication systems, 
whether networked learning or not, serve as specific media to 
implement the learning process. This often involves both out-of-
classroom and in-classroom educational experiences via technology, 
even as advances continue in regard to devices and curriculum. E-
learning is the computer and network-enabled transfer of skills and 
knowledge. E-learning is one of the tools used in the knowledge 
management to share the knowledge among groups. E-learning is an 

approach to facilitate and enhance learning through both computer and 
communication technology. Such devices can includes personal 
computers, CD-ROMs, Digital Television, P.A.Ds and mobile phones. 
Communication technology enables the use of the Internet, email, 
discussion forms, collaborative software and team learning systems.  

E-Learning is the use of technology to enable people to learn 
anytime and anywhere. E-Learning can include training, the delivery of 
just-in-time information and guidance from experts. It has become an 
increasingly popular learning approach in higher educational 
institutions due to the rapid growth of Internet technologies. E-
Learning allows users to fruitfully gather knowledge and education 
both by synchronous and asynchronous methodologies to effectively 
face the need to rapidly acquire up to date know-how within productive 
environments. There is also present various limitations in E-Learning. 
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 E-learning is an all encompassing term generally used to refer to 
computer enhanced learning, although it is often extended to include 
the use of mobile ethnologies such as PDAs and MP5 players. It may 
include the use of web-based teaching materials and hypermedia in 
general, multimedia CD-ROMs or websites, discussion boards, 
collaborative software, e-mail, blogs, simulations, games, learning 
management software, electronic voting systems and more, with 
possibly a combination of different methods being used. 

 E-learning can also refer to educational websites such as those 
offering worksheets and interactive exercises for children. The term is 
also used extensively in the business sector where it generally refers to 
cost-effective online training.  

E-Learning Objectives:   

 E-Learning represents an innovative shift in the field of 
learning, providing rapid access to specific knowledge and information. 
It offers online instruction that can be delivered anytime and anywhere 

through a wide range of electronic learning solutions such as Web-
based courseware, online discussion groups, live virtual classes, video 
and audio streaming, Web chat, online simulations, and virtual 
mentoring. E-Learning enables organizations to transcend distance and 
other organizational gaps by providing a cohesive virtual learning 
environment. Companies must educate and train vendors, employees, 
partners, and clients to stay competitive and E-Learning can provide 
such just-in-time training in a cost-effective way. Developing and 
deploying effective E-Learning programs may require products and 
services supplied by a variety of vendors, leaving one to connect the 
dots. One way to start is to define the goals of the desired learning 
solution. 
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Why E-learning? Why Now?: 

 Technology has changed the way we live, work, think and learn. 
Today’s workforce has to process more information in less time than in 
past. As production cycle and life spans of products continue to shorten, 
information and training quickly become obsolete. In the new economy, 
organizations and academic institutions need to find new, cost-effective 
ways to keep America’s workforce current and competent. Knowledge 
and skill have to be delivered more rapidly and efficiently whenever and 
wherever needed to account for the increasing complexity and velocity 
of the work environment. 

 To prepare for new the learning paradigm, academic institutions 
also need to find new ways to deliver learning to disparate groups of 
students without sacrificing teaching quality. For academic institutions 
to attract students and succeed with an online program, the goal should 
not be to simply replicate the on-study experience but to enrich it and 
design online courses that offer even better quality and interaction 

than instructor –led courses. The definition of quality for an instructor 
–led class is very different from an internet based class.  

 While class room instruction has three attributes of quality 
(teachers, textbook and content), online learning has many. Quality 
parameters universities have to consider in addition to the level of 
content and teaching materials are the deployment of technology, use 
of multimedia and simulations, ease and convenience of use, 
integration within the learning community, time delay for downloads 
availability of online services and mentoring, scalability, time-savings 
and the achievement of measurable results. If universities can offer 
high quality, media-rich content adjusted to students’ learning styles 
and customized to their current skill sets, demand for online courses 
and degree programs is likely to explode. 
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Interactivity and Participation: 

 The most important thing in E-learning is to ensure that there 
should be a high degree of interactivity and participation. That means 
designing and conducting learning activities in such a way that it 
should result in engagement with the subject matter and fellow 
students. 

Feed back:  

 A primary task of the teacher is to provide feedback. In E-
learning, teacher’s feedbacks or comments are in email messages. They 
usually correct the original file submitted by the student and students 
can download it to see comments. 

Moderating and Facilitating: 

 E-learning requires good moderating and facilitation skills. 
Moderating involves encouraging students to participate in discussion 
forums and conferences, ensuring that certain students don’t dominate, 
keeping discussions focused on the topic at hand, and summarizing/ 
synthesizing the highlights of discussions. 

Faculty Collaboration:  

 E-learning offers many opportunities for student interaction 
and it also provide many possibilities for collaboration among teachers 
and students. Basically the following kinds of collaborations can be 
thought of: 

 Teacher – teacher collaboration 

 Teacher – students collaboration 

 Student-   collaboration  

 There is no face-to-face interaction like traditional classroom 
hence nobody feels ashamed or hesitation to present his/her opinion. It 
helps to modify or correct once fault. 
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Student Evaluation: 

 One aspect of e-learning process that often generates 
considerable concern for teachers is evaluation of student performance. 
They worry that they will not be able to assess student understanding 
or participation properly. But this is a myth. Actually student 
evaluation can be done far more effectively online than in a traditional 
classroom setting because of the ease of creating online tests and other 
forms of assessment. Online tests can successfully hide students’ as 
well as teachers’ identity. So the biasness or personal inclination 
factors can be reduced to a great extent. 

Information Communication Technology (ICT) in academic 
institutions and e-learning:  

 With the onset and proliferation of Information and 
Communication Technology (ICT), there is a growing demand that it be 
included in school education. It has become more of a fashion statement 
to have computers or multimedia in schools, the result being that in 
spite of its potential to make learning liberating; its implementation is 
often not more than cosmetic. It is also often touted as a panacea for 
shortage of teachers. These are detrimental to the learning of the child. 
Teacher education needs to orient and sensitize the teacher to 

distinguish between critically useful, developmentally appropriate and 
the detrimental use of ICT. In a way, ICT can be imaginatively drawn 
upon for professional development and academic support of the pre-
service and in-service teachers.   

 E-learning is a relatively new form if educating students 
through the use of computers as an instructional medium. E-learning is 
used to educate people of all different ages. It has been around for 
about twenty years and is used for students in primary school, 
secondary school and even colleges/ University Level Courses.  
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What is required for E-learning to become an effective 
knowledge management tool?:  

 Several trends are spurring the momentum behind e-learning. 

One, as stated earlier, is the need for firms to keep up with the ever-
changing businesses environment and shorter product lifecycles. 
Another trend is the growing importance of information sharing. E-
learning can be taken outside of company firewalls and can be used to 
educate firm partners, customers, and suppliers, in addition to the 
firm’s employees. In return, the firm can generate new knowledge 
partners benefit from the information gained through e-learning, while 
the firm in turn benefits from the capture of new information from 
knowledge partners, once, sources become irrelevant in terms of value. 
Cisco Systems, one of the many companies that promotes e-learning as 
part of its knowledge management strategy. 

Advantages of E-resources: 

 The data can be easily manipulated at regular intervals and can 
be kept always up-to-date in electronic media. The electronic resources 
are indifferent to environment hazards and if handled with care will 
show great durability which cannot be achieved on paper- based print 
media. In contrast to print media, electronic media minimizes space, 

time and cost of maintenance in the longer run to provide Current 
Awareness Services to all Students, Research Scholars, and Faculty 
Members. To access and retrieve relevant articles, a good number of 
search engines are available. Multiple accesses through local networks 
become easy. Cost of publication and distribution is less than the print 
versions.  

 The use of e-learning is becoming more apparent as university 
and education are becoming more accessible to students in rural areas. 
Attending accredited post-secondary institutions no longer requires the 
learner to move to an urban centre, but students can travel and 
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experience the sights of locations all around the world. As we move 
further into the Information Age, e-learning is becoming more 
prevalent and programs are being developed to streamline and enhance 
the learning experience. 

Defines the benefits of e-learning as follows:  

 E-learning provides a new set of tools that can add value to all the 
traditional learning modes-classroom experiences, textbook study, 
CD Rom and traditional computer based training 

 Old world learning models do not scale to meet the new world 
learning challenges. E – Learning can provide the tools to meet that 
challenges. 

 With e- learning you can empower learners, and the learner as well 
as the mentoring system is held accountable 

Conclusion:  

 E- Learning is the use of electronic educational technology in 
learning and teaching. Nowadays learning pattern has changed 

tremendously from traditional to digital. It can be a very rich learning 
experience that can even surpass the level of training you might 
experience in a crowded classroom. It is self-paced hands-on learning. 
The quality of the electronic-based training, as in every form of 
training, is in its content and its delivery, e-learning can suffer from 
many of the same pitfalls as classroom training, such as boring slides, 
monotonous speech, and little opportunity for interaction. The beauty 
of e-learning however, is that new software allows the creation of very 
effective learning environments that can engulf the learner in the 
material.  The academic intuitions should be provided, encourage all 
the academic intuitions to have networking among them by providing 
funds generously. Minimize the cost of computers and motivate the 
learners to purchase computers by offering loans with minimum 
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interest. As Internet functioning needs the use of telephone, telephony 
should be technologically improved and the Government should make 
all the local calls free; thereby Internet accessing will become cheaper. 
Internet facilities should be provided to the rural areas and computer 
literacy program needs to be conducted in rural areas. Make the 
knowledge of computer compulsory for all types of recruitments. 
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INTRODUCTION 

     The current education scenario in India is an information age where 
there is knowledge explosion and skills essential for living have become 
increasingly complex and interdependent. Information and 
communication technology can be an extremely powerful enabler in 
efforts to bring positive and sustainable development to countries 
around the globe. Today almost a full decade into the 21st century ,we 
live amidst an unprecedented revolution in the advancement of ICT. 

       Computers are influencing every aspect of life such as social , 
economical and education. In most of the task there is involvement of 

both human being and computer interaction . Computer literacy is seen 
to the more and more positively related with our success. Only a 
minimum percentage of people are regularly using the computer and 
many do not use computers for various reasons .Even many of the 
teachers have this irrational fear for the use of computers. This 
irrational fear towards computers is known as “computer phobia”. If 

a teacher gets rid of the computer phobia and becomes a computer 
friendly , he/she can make use of computer during his/her teaching 
process without any inhibition and make the teaching learning process 
effective. 

NEED AND SIGNIFICANCE OF THE STUDY 

     Computer play an important role in education. It is essential for all 
students, present & future teachers to use and understand the 
computer and implement technology in order to be successful in their 
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present and future careers. Teaching and learning activities have a 
huge impact on educational technology. The way teachers view 
technology, how they respond to it? How they present it? And how it 
helps to accomplish their vision of teaching and learning will affect the 
future implementation of educational technology. 

     Information of basic knowledge of computer is essential for teachers. 
Computer phobia of teachers are an important factor of determining 
his/her progress and development in the field of education. In the 
present scenario many a time the computer knowledge of the children 
is more than that of the teachers. Therefore it is the need of the hour 
that the teachers make use of the advance technology to hold the 
interest of the student. Therefore there is a need to study the computer 
phobia B.Ed college teachers. 

STATEMENT OF THE PROBLEM 

“Study Of Computer Phobia Among B.Ed. College Teachers In Jaipur 
District ” 

OBJECTIVE 

The study was carried out with the following objectives : 

1. To investigate the level of computer phobia among B.Ed. College 
teachers. 

2. To investigate the computer phobia among B.Ed. College teachers in 
terms of   

 (a)Locality of the college 

 (b)Gender 

 (c)Marital Status 

HYPOTHESES 

In ordered to achieve the above said objectives of the study the 

www.ijmer.in 267



INTERNATIONAL JOURNAL OF MULTIDISCIPLINARY EDUCATIONAL RESEARCH 

ISSN : 2277-7881; IMPACT FACTOR - 2.972; IC VALUE:5.16 
VOLUME 4, ISSUE 4(2), APRIL 2015 

 

  
investigator formulated the following hypotheses : 

1. Computer phobia of B.Ed. college teachers is high. 

2. There is no significant difference in the computer phobia of 
Urban & Rural B.Ed. College teachers . 

3. There is no significant difference in the computer phobia of 

Male & Female B.Ed. College teachers . 

4. There is no significant difference in the computer phobia of 
Married & unmarried B.Ed. College teachers. 

DELIMITATIONS 

The following were the limitations of the present study : 

1. The study was delimited to Jaipur District of Rajasthan only. 

2. The study was delimited to B.Ed. college teachers. 

3. The study was delimited to 120 B.Ed. college teachers only. 

4. The study was delimited to 60 Urban and 60 Rural B.Ed. college 
teachers only. 

5. The study was further delimited to 60 Male and 60 Female 
Married/Unmarried B.Ed. college teachers only. 

METHODOLOGY 

In the present descriptive survey method was employed in ordered to 
know Computer phobia of B.Ed. college teachers of Jaipur District of 
Rajasthan.  

SAMPLE 

The present study was conducted on random sample of 120 B.Ed 
college teachers of Jaipur District of Rajasthan. The study was equally 
balanced between 60 Urban and 60 Rural B.Ed college teachers. The 
study was further equally categorized between 60 Male and 60 Female  
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Married/Unmarried B.Ed college teachers . 

TOOL USED 

The instrument employed for the exploration of new field is called tools. 
The selection of suitable tools and their applications is an important 
step in the collection of data after the research problem has been 
selected,defined and delimited. The collected data should be following 
tools was used :- 

 Computer Phobia Scale by Dr. S. Rajasekar and Dr. P. Vaiyapuri 
Raja  (2006) 

STATISTICAL TECHNIQUES 

Mean, Standard deviation , Standard error and t-value. 

DATA  ANALYSIS 

Hypothesis 1. Computer phobia of B.Ed. college teachers is high. 

Here the data was analyzed in three levels of computer phobia - 

(1) High computer phobia 

(2) Low computer phobia 

(3) No computer phobia 

Table 1. Showing the percentage of computer phobia of 120 
B.Ed college teachers  

S.No Computer phobia level N Percentage 

1. High computer phobia 66 55% 

2. Low computer phobia 24 20% 

3. No computer phobia 30 25% 

Total  120 100% 
From table - 1 it is found that that 55% B.Ed. teacher reported high 
computer phobia, 20% reports no computer phobia & 25% B.Ed. 
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teacher reported low computer phobia. 

Hence the hypothesis 1 “Computer phobia of B.Ed. college teachers is 
high” is Accepted. 

Fig.1 Showing the percentage of computer phobia of B.Ed 
college teachers by Pie chart 

 

Hypothesis 2. There is no significant difference in the computer 

phobia of Urban & Rural B.Ed. College teachers . 

Table 2 .Mean ,S.D.,S.E. and ‘t’ ratio of computer phobia of 60 
Urban and Rural B.Ed college teachers. 

Locality Number Mean S.D. S.E. t-value Level of 
Significance 

Urban 60 73.06 13.78 2.71 1.826 Insignificant 

difference at 0.05 
level of 

significance 

Rural 60 68.11 15.82 

Significance Level 0.05                     df =118 
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From table - 2 it is found that ‘t’ value of computer phobia of 60 Urban 
and 60 Rural B.Ed college teachers is 2.71 which insignificant at 0.05 
level of significance. Hence there is no significant difference in 
computer phobia of Urban and Rural B.Ed. college teachers. 

Hence the hypothesis 2 “There is no significant difference in the 

computer phobia of Urban & Rural B.Ed. College teachers” is 
Accepted. 

Fig 2. Showing Mean scores of computer phobia of Urban and 
Rural B.Ed college teachers. 

 

Hypothesis 3. There is no significant difference in the computer 

phobia of Male & Female B.Ed.College teachers . 

Table 3 . Mean ,S.D.,S.E. and ‘t’ ratio of computer phobia of 60 
Male and Female B.Ed college teachers. 

Gende
r 

Numbe
r 

Mean S.D. S.E. t-value Level of 
Significance 

Male 60 83.65 12.06 2.43 3.266 Significant 
difference at 0.05 

level of significance Female 60 75.71 14.46 

Significance Level 0.05                      df = 118 
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From table - 3 it is found that ‘t’ value of computer phobia of 60 Male 
and 60 Female B.Ed college teachers is 3.266 which  significant at 0.05 
level of significance. Hence there is significant difference in computer 
phobia of Male and Female B.Ed. college teachers. 

Hence the hypothesis 3 “There is no significant difference in the 

computer phobia of Male & Female B.Ed.College teachers” is 
Rejected. 

Fig 3.Showing Mean scores of computer phobia of Male and 
Female B.Ed college teachers . 

 

Hypothesis 4. There is no significant difference in the computer 

phobia of Married & unmarried B.Ed.College teachers. 

Table 4 . Mean ,S.D.,S.E. and ‘t’ ratio of computer phobia of 60 
Married and Unmarried B.Ed college teachers. 

M.Statu
s 

Numb
er 

Mean S.D. S.E. t-value Level of Significance 

Married 60 73.65 14.78 2.58 4.303 Significant difference 
at 0.05 level of 

significance Unmarri
ed 

60 84.76 13.47 

Significance Level 0.05                     df =118 

www.ijmer.in 272



INTERNATIONAL JOURNAL OF MULTIDISCIPLINARY EDUCATIONAL RESEARCH 

ISSN : 2277-7881; IMPACT FACTOR - 2.972; IC VALUE:5.16 
VOLUME 4, ISSUE 4(2), APRIL 2015 

 

  
From table - 4 it is found that ‘t’ value of computer phobia of 60 
Married and 60 Unmarried B.Ed college teachers is 4.303 which 
significant at 0.05 level of significance. Hence there is significant 
difference in computer phobia of Married and Unmarried B.Ed. college 
teachers. 

Hence the hypothesis 4 “There is no significant difference in the 
computer phobia of Married and Unmarried  B.Ed.College teachers” is 
Rejected. 

Fig 4.Showing Mean scores of computer phobia of Married and 
Unmarried B.Ed college teachers . 

 

FINDINGS 

On the basis of results obtain after the Interpretations of Objectives 
and Hypotheses the following findings has been drawn :- 

1. The level of computer phobia is high. 

2. There is no significant difference in the computer phobia of Urban & 

Rural teachers. 

3. There is a significant difference in the computer phobia of Male & 
Female teachers. 

4. There is a significant difference in the computer phobia of Married & 
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Unmarried teachers. 

CONCLUSION 

The main finding of the study is that both urban and rural B.Ed. 
college teachers are affected by their computer phobia. So the teaching 
working in urban and rural area must be given computer literacy. 
Training in computer must be given by government specially for 
female teachers .The government must ensure that all the colleges 

have the infrastructure facilities to have a computer labs. Teachers 
should attend seminar, webinar and workshop related to ICT. 

EDUACTIONAL IMPLICATIONS 

 Teaching is one of the most challenging and crucial professions in 
the world. Teachers are critical in facilitating learning and in 
making it more efficient and effective; they hold the key to success 
of any education reform; and they are accountable for successful 
human development of the nation and for preparing the foundation 

for social and economic development. 

 The present inquiry has accessed to computer phobia among 
prospective teachers. In this technological era with the help of 
computers we can improve the class rooms teaching also. By using 
computers, in the class we can give the number of information to 

the students. It is also helpful for the teachers in keeping the 
records. It also benefited for our society and educational 
environment. But mostly teachers are not using the computers due 
to the lack of knowledge or a hidden fear of damage of computer 
called computer phobia. as computer phobia is concerned. the 
educational planners and administrators can take clue from 
following revelations of study. 

 This results will also give immense help for policy framer in the 

formation of Educational Policies and Curriculum Construction for 

www.ijmer.in 274



INTERNATIONAL JOURNAL OF MULTIDISCIPLINARY EDUCATIONAL RESEARCH 

ISSN : 2277-7881; IMPACT FACTOR - 2.972; IC VALUE:5.16 
VOLUME 4, ISSUE 4(2), APRIL 2015 

 

  
B.Ed college teachers.  

 The present study helps the teachers in developing new methods of 

learning and teaching based on ICT. 

 This problem has practical implications. Thus it can play a pivotal 

role in the nourishment of harmonious and all round personality of 
B.Ed. college teachers. 
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mRrjiwohZ jkT;ksa esa efgykvksa ds fo:) fgalk 

 “kks/k Nk=k 
dhfrZ Hkkj}kt 

xkSRke cq) fo”ofo|ky; 
xzsVj uks,Mk  

izLrkouk  

vkt lewps fo”o esa efgaykvksa ds izfr fgalkvksa dh ck< lh vk xbZ gS mlds 
vf/kdkjksa dks cqjh rjg dqpyk tk jgk gSA fodkl nj vkSj ldy ?kjsyw 

mRikndksa ds lkFk efgykvksa ds f[kykQ gksus okys vijk/kks dk xzkQ c< jgk gSA 
ckr pkgsa ge cykRdkjksa dh djsa] ngst gR;kvksa dh ;k fQj ?kjsyw fgalk dh gj 

dne ij mlds vf/kdkjksa dk guu gks jgk gSA   

iqjkuh lkekftd O;oLFkk dks vkt lekt fdlh u fdlh :Ik esa vks<s gq, gSA 
iq:’kksa us viuk loZL; fl) djus ds fy, vius fy, fu;e o vkn”kZ LFkkfir 

dj fy, vkSj og L=h dk nsork ekus tkus yxkA iq:’kksa us ukfj;ksa dks izrkfMr 
djuk “kq: dj fn;k vkSj og fgalk ij mrk: gks x;k A 

dgk tkrk gS fd efgyka, ?kj ls ckgj vlqjf{kr gksrh gS ysfdu tc ;gh fgalk 

ifjokj ds iqq:’k lnL; HkkbZ firk ;k ifr }kjk dh tkrh gS rks ;g fgalk 
vekuoh; gks tkrh gSA efgyk fookfgr gks ;k vfookfgr fgalk dh f”kdkj nksuksa 

gh gks ldrh gSaA Hkkjr esa nks izdkj dh fgalk, efgykvksa ds fo:) gksrh gSA 

fgalk ds izdkj%& 

1- lkekftd & vigj.k] ywVikV] cykRdkj] NsMNkM 

2ikfjokfjd& ngst ds fy, fgalk] lEeku gsrq fgalk] ekjihV ikfjokfjd fgalk 

dks ¼ykW;jl DysDVho jkbZVl bfuf”k,fVo½ dk izLrko bl izdkj ifjHkkf’kr 
djrk gS “izfroknh dh dkbZ Hkh fdz;k ] O;ogkj tks ihfMr O;fDr vFkkZr~ 

efgyk dks d’V igqpkrk gS] mlds LokLF;] lqj{kk rFkk thou ,oa jgu lgu 
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dks n;uh; cukrk gks] ftlesa “kkjhfjd mRihMu] ySfxd “kks’k.k rFkk vkfFkZd 
“kks’k.k “kkfey gksrk gSA”1 

;fn dksbZ yMdh fuEu dk;Z djrh gS tSls& 

1- LosPNk ls fookg 

2- vUrtkrh; fookg 

3- ifjokj }kjk fu;r fookg ls badkj 

4- lefyaxh vkpj.k djukA 

mijksDr dR̀;ksa ds dkj.k ;fn ifjokj ds lnL;ksa dk vieku gqvk gks rks lEeku 
gsrq gR;k dh tkrh gSA ;g gR;k yMdh ds ifjokj ds gh lnL; firk] ifr ;k 

HkkbZ }kjk gh dh tkrh gS D;ksafd ;fn yMdh vius thou dk QSlyk ysrh gS rks 
mlls ifjokj ds iq:’k lnL;ksa dk vieku gksrk gSA 

vktdy eq[;:Ik ls ,d ubZ fgalk ^^xHkkZoLFkk esa fyax fu/kkZj.k** dk izpyu py 
iMk gSA ifjokj esa 100 esa ls 26 efgyk, bl fgalk ls ihfMr gS ;fn budh 

larku yMdh gksrh gS ;k og L=h yxkrkj yMdh iSnk djrh gS rks mls 
ekufld o “kkjhfjd fgalk dk f”kdkj gksuk iMrk gS] ftlds dkj.k ;k rks mls 

ekSr ds ?kkV mrkj fn;k tkrk gS vFkok og Loa; gh vkRegR;k tSls dne mBkus 
ij etcwj gks tkrh gSA 

iq:’k oxZ lnSo gh viuk vf/kdkj L=h ij djrk vk;k gSA pkgsa og ngst dh 

ekax gks] lEeku gks vFkok mldh ;kSu bPNk dh iwfrZ gks og lnSo gh mls 
izrkfMr djrk gSA Hkkjr esa efgykvksa ds fo:) fgalk vktdy dqN T;knk gh 

c< jgh gS ysfdu Hkkjr ds mRrjiwohZ jkT;ksa esa vklke] ef.kiqj] ukxkyS.M] 
flfDde] es?kky; vkfn esa efgykvksa ds fo:) fgalk ds vkdMs c<rs gh tk jgs 

gS bldk dkj.k gS ;s jkT; vU; jkT;ksa dh visNk de fodflr gS vkSj muds 
jgu lgu dk rjhdk vU; jkT;ksa ds jgu lgu ds rjhds ls fHkUu gSA  
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2001 dh tux.kuk ds vuqlkj vklke tks fd Hkkjr dh dqy tula[;k dks 2-59 
gSA ftldk fyax vuqikr 1000932 gSA ;gka dh 26% efgyk, ?kjsyw fgalk dh 

f”kdkj gSA2 iwohZ jkT;ksa esa 50% efgyk, tks fdlh u fdlh dkj.k iq:’k lnL; 
fo”ks’kdj ifr }kjk fgalk dh f”kdkj gksrh gSA ewyr% fuEu dkj.k gksrs gS tks 

?kjsyw fgalk dh otg curs gSA  

?kjsyw fgalk ds dkj.k %& 

1- ?kj vkSj cPpksa dks utj vankt djuk 40 तशत  

2- fcuk cuk, ckgj tkuk 37@ 

3- cMksa dk vuknj djuk 34 @ 

4- iRuh ij csotg “kd 33@  

5-  [kkuk vPNk u cukuk 45@ 

bu dkj.kksa ls ifr gh iRuh dks izrkfMr ugh djrk vfirq ?kj dh L-=h 
ifr dh cgu] eka rFkk HkkHkh Hkh efgyk dks izrkfMr djrh gSA 

vkdMsa%& 

Hkkjr ds mRrjiwohZ jkT;ksa esa vHkh gky dh esa ,d losZ{k.k gqvk ftlesa 11@ yksx 

;g ekurs gS tks efgyk, ukSdjh djrh gS os 1%efgyka, ?kjsyw fgalk dh f”kdkj 
gksrh gSA 17@ yksxks dks ekuuk gS fd nksLr rFkk ifjokj dh 3@ efgyka, ?kjsyw 

fgalk dh f”kdkj gksrh gS vkSj 18@ yksx ;g ekurs gS fd  1@ iMksl dh 
efgykW, ?kjsyw fgalk dh f”kdkj gksrh gSA3 

blh izdkj 2007 esa ;kSu fgalk dsa 10]950 ekeys mRrjiwohZ jkT;ksa ls vk, ftuesa 
ifr rFkk lx& lEcfU/k;ksa }kjk ;kSu mRihMu vFkok cykRdkj fd, x, FksaA4 
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 2013 ds vuqlkj mRrj iwohZ jkT;ksa esa efgykvksa dh fLFkfr  

    fdMusfiax  

vklke 4222 
Ef.kiqj 125 
Esk?kky; 33 
fetksje 2 
ukxkySaM 11 
flfDde 16 

2013 ds vuqlkj mRrjh iwohZ jkT;ksa esa efgykvksa dh fLFkfrngst gR;k 

vklke 170 
Ef.kiqj 0 
Esk?kky; 2 
fetksje 0 
ukxkySaM 1 
flfDde 0 
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2013 ds vuqlkj mRrj iwohZ jkT;ksa esa efgykvksa dh fLFkfr izrkMuk,a  

vklke 2409 
Ekf.kiqj 59 
Esk?kky; 98 
fetksje 81 

lzksr% ,u-lh-vkj-ch- fjiksZV 2013 

Hkkjr tSls ns”k esa bu vkadMks ij fo”okl djuk vlaHko gS D;ksafd gtkjksa ,sls 

Hkh ekeys gS ftudh fjiksVZ gh ntZ ugh djkbZ tkrh ;k iqfyl }kjk fjiksVZ gh 

ntZ ugh dh tkrhA eSa ,slk ekurh gwWa fd tks efgyka, ?kjsyw fgalk dh f”kdkj gS 

mlds ihNs iqfyl esa fjiksVZ ntZ u djkuk gh iq:’k dks fgalk djus ls ugh jksd 

ik jgkA mi;qZDr ,u- lh- vkj- ch- fjiksVZ 2013 ds vkadMksa ds vuqlkj ;g 

fofnr gksrk gS fd Hkkjr ds mRrj iwohZ jkT;ksa esa Hkh efgyvksa dh fLFkfr lqqn<̀+ 

ugha gSA orZeku esa efgykvksa dks ngst ds ykyp esa tykdj ekj fn;k tkrk gS 

rks dqN efgykvksa ds ?kj esa izrkMuk,a >syuh iMrh gS rks dqN dks ?kj ds ckgj 

izrkMukvksa dk lkeuk djuk iMrk gSA dqN efgykvksa dks ljsvke vigj.k djds 

muds lkFk cykRdkj dh ?kVukvksa dks vatke fn;k tkrk gS tSlk fd vkadMs Hkh 

c;ku dj jgs gSA 

Efgykvksa }kjk iqfyl esa fjiksVZ ntZ ugha djkus ds dkj.k%& 

1- Lkekt esa fuank ds Hk; ls  
2- O;fDrxr ekeyk le>k tkrk gS 
3- Loa; dh lqj{kk dk Hk; 
4- Tkhou lkFkh dk ,slk vf/kdkj 
5- vius HkkX; dk ys[k le>uk  
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efgyk fgalk dks jksdus ds fy, cuk, x, dkuwu %& 

efgykvksa ds vf/kdkjksa dh lqj{kk dks vUrZjk’Vªh; efgyk n”kd¼1975&86½ ds 
nkSjku i`Fkd igpku feyhA 1979 esa la;qDr jk’Vª la?k us bls vUrjkZ’Vªh; dkuwu 

dk :Ik fn;kA ftlesa efgykvksads lkFk gksus okyh ?kjsyq faglk mRihMu dks jksdus 
ds fy, dkuwu cus bu dkuwuksa dk mi;ksx djds efgyk,sa viuk thou lqj{kk 

iwoZd fcrk ldrh gSA5 

lu~ 1992 esa ;wukbZVsM us”kul deh”ku vkWu n LVsVl vkWQ ohesu” us ,d 
vUrjZk’Vªh; dkuwu dk izko/kku fd;k gS tks ekuoh; nf̀’Vdks.k ij vk/kkfjr gS 

blds vUrxZr nqO;Zogkj vkSj fgalk dh mu lHkh ?kVukvksa dk mYys[k gS tks ukjh 
dh vfLerk dks grkgr djrh gSA Hkkjr esa 1993 esa CEDAW vFkkZr~ Convention 

on the elimination of all form of Discrimination against Women 
dk ,d fgLlk cudj efgykvksa ds izfr i{kikr ds iw.kZ :Ik ls feVkus ds fy, 

cpuc) gqvkA6 iwoZ dkuwuksa esa efgykvksa ds vf/kd o muds izorZu dh izfdz;k 
dks /;ku esa j[krs gq, 13 flrEcj] 2005 dks ?kjsyw fgalk fu’ks/k vf/kfu;e ikfjr 

fd;k x;kA blesa efgykvksa ds ?kjsyw mRihMu rFkk fgalk ds fodjky rFkk 
O;kid gksus ds dkj.k igyh ckj bl dkuwu }kjk ?kj vkSj ifjokj esa gksus okyh 

fglak ij jksdFkke yxkbZ xbZ gSA 

mRrj iwohZ jkT;ksa dh efgykvksa ds lkFk gksus okyh fgalk dh dqN ?kVuk,W%&7 

nks cgus tks ,d 29 c’khZ; ys”kjke efu”kax nwljh 52 c’khZ; ys”kjke fceyks nsoh 

tks iq[kkvksa vokax ysdbZ xkao dh jgus okyh Fkh dsoy “kd ds vk/kkj ij dsUnzh; 
fjtZo iqfyl ny us mUgsa fxj¶rkj fd;k cfYd mUgsa yksgs dh NMh ls ekjkA 

muds ikl dqN lcwr u feyus ij mUgsa NksM fn;k x;k ysfdu mUgsa nks lIrkg 
rd vLirky esa jguk iMkA 

14 tuojh 1999 esa ,d 11 c’khZ; tehuh nsoh tks vle jkbZQy ds }kjk idMh 

xbZ D;ksafd iqfyl dks  “kd Fkk fd ;g yMdh vkUrfjd xfrfof/k okys 
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vkradoknh dh efgyk fe= gSA ml yMdh dk ehfM;k es izn”kZu gqvk ftlds 
dkj.k mlus 2 vizSy 1999 dks vkRegR;k dj yhA 

mRrj iwohZ efgykvksa ds lkFk muds jkT; esa gh ugh cfYd nwljs jkT;ksa esa Hkh 

muds lkFk vekuoh; fgalk dk O;ogkj fd;k tkrk gSA muds lkFk gksus okys 
nqO;oZgkj dh dqN ?kVukvksa ij utj Mkyrs gS&8 

,d 30 o"khZ;k fetksje dh ;qorh tks chihvksa esa dk;Zjr~ Fkh 2010 esa fnYyh ds 

/kksykdqvka ds bykds esa cykRdkj dh f”kdkj gqbZA 

,d 07 o"khZ;k ukxkyS.M dh jgus okys cPph tks 2009 esa fnYyh ds efgikyiqj 
bykdsa esa xSaxjsi djus ds ckn ikuh ds VSad esa Mqcksdj ekj nh xbZA 

,d 19 o’khZ;k ef.kiqj dh ;qorh tks dSc MªkbZoj ds }kjk cykRdkj djus ds ckn 
ekSr ds ?kkV mrkj nh xbZA 

efgykvksa dh lqj{kk gsrq cuk;k x;k mRrjiwoZ uSVodZ laxBu%&     

mRrjiwohZ jkT;ksa esa efgykvksa ds izfr c<rs gq, vijk/kksa dks ennsutj ns[krs gq, 

;g laxBu LFkkfir fd;k x;k gS bl laxBu us efgykvksa ds fo:) fgalk dks 
ysdj bl izdkj dh uhfr vkSj dkuwuksa dh odkyr dh gS ftlls bl {ks= esa 

jgus okyh efgykvksa dks mfpr lEEkku izkIr gksA9  bl laxBu ds vuqlkj] 
“geus vuqHko fd;k gS fd efgykvksa dks muds fo:) gks jgs vijk/kksa dks ysdj 

lekt esa tkx:drk ykbZ tk,” ;g laxBu izR;sd o’kZ 16 fnolh; tkx:drk 
vfHk;ku {ks+= ds fdlh u fdlh Hkkx esa pykrk gSA bl laxBu us fuEu foHkkx 

LFkkfir fd, gS & 

1- mfpr lykg ds fy,   &  pkj foHkkx  
2- dkuwuh lgk;rk ds fy,    &  ukS foHkkx  
3- laLFkkxr ns[kHkky ds fy,  & mUurhl foHkkx 

;g lHkh foHkkx mRrj iwohZ jkT;ksa dh efgykvksa dks lqjf{kr ,oa lEeku iwoZd 
thou thus dk mfpr okrkoj.k iznku djus esa lg;ksx ns jgs gSA 
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सारांश &  Hkkjrh; efgykvksa dh Lora=rk o muds l”kDrhdj.k ds fdrus gh 

nkcs D;ksa u fd, tk, lp ;gh gS fd reke dkuwuksa ds ckctwn mUgsa yxkrkj 

vius otwn dh yMkbZ yMuh iMrh gSA Hkys gh vkt iqfyl O;oLFkk o dkuwu 
efgykvksa ds fy, cus gS ijUrq ikjaEifjd ifjokjksa dh gh rjg iqfyl <kaps esa Hkh 

vke rkSj ij iq:’k gh dsUnzh; rkdr gSA Ck<rs gq, ;kSu vijk/k vkSj c<rh gqbZ 
efgykvksa ds izfr fgalk dks jksdus ds fy, dMs dkuwu mBkus pkfg, fd nq’deZ 

djus okys dh ltk gh nwljksa ds fy, lcd cus lkFk gh efgykvksa dks Hkh 
vekuoh; dR̀; vFkok ?kjsyw fgalk ds fo:) l”kDr gksdj dkuwu dk lgkjk 
ysdj vius thou dks lEeku iwoZd cukuk gksxkA 

lUnHkZ xzUFk lwph   

1-?kjsyw fgalk fojks/kh eqfge : ,d nLrkost & Mk0 izdk”k yqbZl] izdk”ku Hkkjrh; 
lkeftd laLFkku] ubZ fnYyh] i`0 & 64 सं करण -2008 
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