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The effect of interaction between Cd x Single Super Phosphate on 

Radish 
Vishv Kumar Mourya, Neeraj Pathak and Dinesh Mani

Sheila Dhar Institute of Soil Science, Department of Chemistry, University of Allahabad (U.P.) 

e-mail: vishv0007@gmail.com 

Abstract 

A field experiment was conducted to find out “The effect of interaction between Cd × Single Super Phosphate 
on Radish.  The soil used was alluvial collected (Texture: Silty Clay Loam, Clay: 36.6%, CEC: 20.6 Coml.(p+) 
kg-1) Organic C:0.50% and DTPA-Cd 0.37 ppm. Initial pH  of the soil was 7.6 which increased to 7.7 ofter 
irrigation. Plastic pots (each containing 5 kg of soil) were used. Radish was grown as test crop. Cd was applied 
as CdCO3 to provide Cd at the rate of 0, 5 and 10  mg kg-1 and Ca was applied as SSP at the rate of 0,20 and 40 
g kg-1 soil with three replication of each treatment. The pot was well placed on the alluvial soil of Sheila Dhar 
Institute Experimental Farm, Allahabad. Three levels of single super phosphate (0, 200 and 400 kg ha-1) and Cd 
(0, 5 and 10 ppm) were applied as SSP and CdCl2, respectively. Addition of 400 kg ha-1 SSP increased the 
maximum leaf dry biomass and root yield of Radish by 28.46% and 16.96% over the control respectively.  The 
application of 10 ppm Cd maximum reduced dry biomass yield of Radish by 16.38% compared tocontrol and 
registered the highest accumulation of Cd in leaf and root of Radish by 1.42 ppm and 3.26 ppm respectively. 
Therefore, 200 kg ha-1SSP applications may be recommended to enhance biomass yield of Raphanas sativa,The 
response of single super phosphate was observed ameliorative in Cd-contaminated plots.  

Key words: Cadmium, Single super phosphate, Radish 

Introduction 

Pollution of the biosphere by toxic metals has 
accelerated severely since the beginning of the 
industrial revolution. The primary sources of metal 
pollution include the burning of fossil fuels, mining 
and smelting of metaliferous ores, municipal 
wastes, fertilizers, pesticides and waste water 
irrigation. Contamination of groundwater and soil 
by heavy metals leads to major environmental and 
human health problems. Plant metabolism is also 
affected negatively by the heavy metals (1). 
Cadmium (Cd) levels in arable land have increased 
during the last century due to anthropogenic 
activities. Most of the Cd transferred to humans 
comes from food, especially plant food. Carrots are 
of particular concern due to a large consumption of 
this vegetable. In the body, Cd is stored and may 
disturb essential functions and cause diseases and 
organ failure (2). 

According to estimations 3 to 5% of the Cd in the 
food is absorbed during digestion (3). In the body 
the absorbed Cd is bound to a protein 
(metallothionein) in the liver. Some of these 
complexes leach to the kidney where Cd is 
accumulated in the kidney cortex (Arbetsoch, 
2009). The highest concentration in the liver is 
reached at an age of 20 to 25 and in the kidney 

between 50 and 60 (3). After that, the concentration 
slightly decreases.  

Phosphate (P) fertilizers induced immobilization of 
heavy metals Pb, Cd, and Zn. Single super 
phosphate (SSP) was more effective in reducing Pb 
bioavailability than PR but had variable effects on 
Zn bioavailability. The level of P fertilizers at 
application rate of 300 g/m2 was enough to reduce 
metals availability in the soil (with a reduction of 
up to 79% in WE Pb) and phytoability (up to 47% 
in V-Pb) at the first stage of remediation.  Cd 
uptake by cabbage was a complex process and it 
should be careful to evaluate the impact of 
phosphate application on cadmium availability in 
soil. SSP application must be carefully designed to 
reduce Zn mobilization and co-application of 
liming materials with SSP may be necessary to 
offset potential soil acidification (4). The objectives 
of this study were to examine the effect of single 
super phosphate on the uptake of Cd and the effects 
on their respective concentration in roots yield and 
leafs dry biomass of Raphanus  sativus. 
Plant Material and Experimental Layout 
The Sheila Dhar Institute experimental site 
covering an area of 1 hectare located at Allahabad 
in northern India at 25º57’ N latitude, 81º50’E 
longitude and at 120±1.4 m altitude. A sandy clay 
loam soil, derived from Indo-Gangetic alluvial 
soils, situated on the confluence of rivers Ganga 
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and Yamuna alluvial deposit, was sampled for the 
study. The texture was sand (>0.2 mm) 55.54%, silt 
(0.002-0.2 mm) 20.32% and clay (<0.002 mm) 
24.25%. The detailed physico-chemical properties 
of the investigated soil have been given in the 
Table 1  

Table-1. Physico-chemical properties of the Sheila 
Dhar Institute (SDI) Experimental Farm, 
Allahabad, India 

Parameters Values 

Texture: Sandy Clay Loam 
(Sand, Silt and Clay %) 

(55.54,20.32 and 
24.25, respectively) 

Ph 7.8 

EC(dSm-1) at 250C 0.28 

Organic Carbon (%) 0.56 

CEC [C mol (p+) kg-1] 19.8 
Total Nitrogen (%) 0.08 

Total Phosphate (%) 0.07 
DTPA-extractable Cd (ppm) 0.26 

Experimental 

After systematic survey factorial experiment was 
conducted to study the effect of single super 
phosphate on the uptake of cadmium by Radish 
(Raphanus raphanistrum subsp. sativus). The 
experiment was replicated thrice with nine 
treatments and conducted in completely factorial 
randomized block design (factorial RBD). After 24 
hr of the treatment seeds were sown. Soil moisture 
was maintained by irrigating the crops at interval of 
5-6 days. Radish was grown successively in the 27 
plots (each of 1m2 in area). The treatments of Cd × 
SSP relationship consisted of 0, 100 and 200 kg ha-

1 single super phosphate along with 0, 5 and 10 
ppm Cd. The source of Cd and phosphate were 
CdCl2 and SSP respectively. The crop was 
harvested at 60 days after sowing (DAS).The 
treatment combinations were as follows: 
(1) A0B0 (Control), (2)A1B0 [Low dose of 
cadmium (5ppm Cd)], (3)A2B0 [High dose of 
Cadmium (10ppm Cd)], (4)A0B1 [Low dose of SSP 
(100 kg/ ha)], (5)A0B2 [High dose of SSP (200 
kg/ha)], (6)A1B1 [Low dose of Cadmium and SSP 
(5 ppm Cd along with 100 kg/ha SSP)], (7)A1B2 
[Low dose of Cadmium (5 ppm) and High dose of 
SSP (200 kg/ha)],  
(8). A2B1 [High dose of Cadmium (10 ppm) and 
Low dose of SSP (100 kg/ha)], (9). A2B2 [High 

dose of Cadmium and SSP (10 ppm Cd along with 
200 kg/ha SSP )]. 

Soil Sampling 

The larger fields were divided into suitable and 
uniform parts and each of these uniform parts was 
considered a separate sampling unit. In each 
sampling unit, soil samples were drawn from 
several spots in a zigzag pattern, leaving about 2 m 
area along the field margins. Silt and clay were 
separated by Pipette method and fine sand by 
decantation (5). 
Extraction for Cadmium (Cd) Content in Soil 
For total Cd content, one gram of soil was mixed in 
5 ml of HNO3 (16M, 71%) and 5 ml of HClO4 (11 
M, 71%). The composite was heated up to dryness. 
The volume was made up to 50 ml with hot 
distilled water. The samples were filtered using 
Whatman filter paper 42 (42.5mm). The clean 
filtrate was used for the estimation of cadmium 
using Atomic Absorption Spectrophotometer 
(AAS) (AAnalyst600, PerkinElmer Inc., MA, 
USA) (6).   

Soil Physico-chemical Analysis 

Soil pH was measured with 1:2.5 soil water ratio 
using Elico digital pH meter (Model LI 127, Elico 
Ltd., Hyderabad, India). Double distilled water was 
used for the preparation of all solutions. Organic 
carbon was determined by chromic acid digestion 
method, cation exchange capacity (CEC) by neutral 
1 N ammonium acetate solution, total nitrogen by 
digestion mixture (containing sulphuric acid, 
selenium dioxide and salicylic acid) using micro-
Kjeldahl method, Glass Agencies, Ambala, India. 
Total phosphorus by hot plate digestion with HNO3 
(16M, 71%) and extraction by  standard ammonium 
molybdate solution (5,6). 

Plant Analysis 
Plants were harvested after 60 days having higher 
phytochemicals at their maturity stage as suggested 
by Mani et al. (7). Samples were carefully rinsed 
with tap water followed by 0.2 % detergent 
solution, 0.1N HCl, de-ionized water, and double 
distilled water.  
Samples were dried in a hot-air oven at a 
temperature of 60 ºC and grinded to fine powder. 
Plant dry biomass weight was recorded.One gram 
of ground plant material was digested with 15 ml of 
tri-acid mixture (6) containing conc. HNO3 (16M, 
71%), H2SO4 (18M, 96%) and HClO4 (11M, 71%) 
in 5:1:2), heated on hot plate at low heat (60ºC) for  
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Table 1: Effect of Cd × SSP interaction on root yield and leaf dry biomass (q/ha) and Cd concentration (ppm) of 
Radish (Raphanus raphanistrum subsp. sativus) 

30 minutes and cadmium was determined by the 
Atomic Absorption Spectrophotometer (Analyst 
600, PerkinElmer Inc., MA, USA).  

Statistical Analysis 

Data was analyzed by factorial analysis of variation 
(ANOVA) using various treatments as independent 
factors with the help of the sum of square (SS) and 
degree of freedom (DF). The standard error (SE) is 

given by
n
VSE E2

= , where, VE is the variance due

to the error, n is the number of replications, and the 
critical difference (CD) is given by CD = SEdiff. × 
t5% (t5%= 2.042 at DFerror= 30 was observed) and 
standard deviation (SD) were determined in 
accordance with (8).  Effect of Cd × SSP 
interaction on root yield and leaf dry biomass of 
Radish (Raphanus raphanistrum subsp. sativus) 
The data presented in table 2 and fig. 1 revealed 
that Cd and SSP were observed significant on 
influencing the dry biomass and root yield of 
Radish (Raphanus raphanistrum subsp. sativus). 
Application of SSP @ 200 kg ha-1 at different 
levels of Cd (0, 5 and 10 ppm) treated plots 
produced root yield of 21.24, 20.76 and 20.45q/ha, 
resulted in 16.96%, 14.32% and 12.61% increase 
over thecontrol plots, respectively. Similarly 
application of SSP @ 200 kg ha-1 at the aforesaid 
levels of Cd treated plots produced leaf dry 
biomass of 16.25, 16.12 and 15.67 q/ha, resulted in 
28.46%, 27.43% and 23.87% increase over the 
control plots, respectively (7,9). 

The combined application of 10 ppm Cd along with 
100 kg ha-1 SSP also enhanced the root yield and 
leaf dry biomass production which were observed 
20.12 and 13.78q/ha, resulted in 10.79% and 8.93% 
increase over the control, respectively, indicating 

ameliorative role of SSP addition in plots. The 
application of Cd at 10 ppm registered the 
minimum root yield and leaf dry biomass up to 
17.56 and 10.87q/ha showing maximum retardation 
in growth to the extent of 3.42% and 16.38% 
respectively over the control due to the presence of 
excess Cd in the root environment (4,9). 

Fig. 1: Effect of Cd × SSP interaction on leaf dry 
biomass and root yield of Radish (Raphanus 
raphanistrum subsp. sativus) 

Effect of Cd × SSP interaction on 
Cd concentration in leaf and root 
of Radish (Raphanus raphanistrum 
subsp. sativus)
The data (Table 2) indicated that the effect of Cd, 
SSP and Cd × SSP interaction were observed 
significant. Accumulation of Cd in roots and leaf of 
plants significantly increased and indicated greater 
relative Cd accumulation from control to Cd added 
plots. Application of 10 ppm Cd of maximum 
increased the accumulation of Cd leaf and root of 
Radish (Raphanus raphanistrum subsp. sativus) by 
1.42 and 3.26 ppm, respectively (Fig. 2 and 3). 
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Application of Cd 10 ppm+ SSP 200 kg ha-1 (T9) 
decreased the accumulation of Cd 0.27 ppm and 
0.31 ppm in leafs and root of Radish (Raphanus 
raphanistrum subsp. sativus) compared to non-
amended plot, respectively.Added single doses of 
SSP 200 kg ha-1 reduced minimum the leaf and root 
Cd uptake of Raphanus  sativus by 0.08 and 
0.14compared to control plots, respectively (10,4). 

The addition of P may reduce Cd phytoavailability 
through a combination of several mechanisms, such 
as sorption (including phosphate-induced Cd 
adsorption and surface complexation), 
precipitation, or co-precipitation (4,11,12). 
However, there were no Cd phosphate minerals 
formed freshly by the end of experiment identified 
with XRD (Ma et al., 1994), and it was speculated 
that a solid residue containing Cd was Ca-Cd 
phosphate or Ca Pb-Cd phosphate (13). Chen (14) 
suggested that reduction in aqueous Cd 
concentrations with apatite addition occurred 
primarily because of sorption mechanisms, such as 
surface complexation and ion exchange rather than 
precipitation of Cd phosphate.  

Fig. 2 : Effect of Cd × SSP interaction on Cd 
concentration in leaf of Radish (Raphanus 
raphanistrum subsp. sativus)  (ppm) 

Heavy metals are mobile and can be taken up easily 
by the plants. They occur in the soil in soluble form 
as salts (15). However, only soluble, exchangeable 
and chelated metallic species in the soil are mobile 
and in available form (16). Mobility is an important 
factor in regulating the availability and solubility of 
heavy metals in the soil and soil solution. The 
mobility depends on their speciation in the soil, 
which in turn depends on parameters such as 
organic matter and mineral composition and  pH of 

the soil (17). Mobility of heavy metals is also 
related to their immobilization in the solid soil. 
Metal accumulation in plant depends on plant 
species, growth stages and types of soil and metal, 
soil conditions, weather and environment (18). 

Fig. 3: Effect of Cd × SSP interaction on Cd 
concentration in leaf of Radish (Raphanus 
raphanistrum subsp. sativus) (ppm) 

Single super phosphate treated plots registered the 
highest leaf dry biomass and root yield of Radish 
(Raphanus sativus) 28.46% and 16.96% 
respectively. Application of SSP @ 200 kg ha-1 was 
found most effective in boosting the leaf dry 
biomass and root yield of Radish. Cd @ 10 mg kg-1 
influenced the leaf dry biomass and root yield 
diminutively, which was recorded 16.38 % and 
3.42% decrease over the control plots, respectively 
in Raphnas sativa . 

The reduced uptake of Cd was observed in single 
super phosphate treated plots. An ameliorative 
effect of single super phosphate was observed in 
Cd-contaminated soil. The results of presented 
study showed that single super phosphate can 
effectively immobilize Cd in the soil. Single super 
phosphate has potential to reduce Cd accumulation 
in both root and leaf of the Raphanas sativa. 

The application of single super phosphate to the 
soil possibly reduces Cd in the edible parts of the 
plants and helps to reduce the risk to the health of 
people living in metal contaminated areas. A more 
detailed study is required to grow Raphanas sativa 
or other vegetable crops in metals- contaminated 
areas and evaluate their growth and distribution of 
heavy metals in different edible parts of plants.  
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In view of the uncertainties that remain about the 
behavior and effects of Cd in the food chain, it is 
desirable to minimize its concentration in crops that 
are grown on sewage- irrigated soils. 
As the uptake of Cd is reduced in presence of 
single super phosphate, a clear antagonism takes 
place. The addition of single super phosphate is 
bound to decrease the uptake of Cd by the 

Raphanas Sativa .Where there is an access of 
industrial effluent rich in Cd, such amendments can 
be of practical value. 
Authors are grateful to Dr. AlokLehri, Incharge, 
CIF Division, National Botanical Research Institute 
,Lucknow for analyzing soil and plant samples for 
heavy metals by A.A.S. (AAnalyst600, 
PerkinElmer Inc., MA, USA). 
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Abstract 
Present study was undertaken to examine the level of mental health and frustration among adolescents of tribal 
and non-tribal area and also to see relationship between the two variables (Mental health and frustration). For 
that purpose 200 students of class X were selected from stratified random sampling. Mental health scale and 
Frustration scale, developed by Sharma (4,5) were administered for measuring mental health and frustration 
among adolescent boys and girls in a group. Results indicated that mental health affects the frustration of tribal 
& Non-tribal boys and girls. There is difference between tribal and Non-tribal adolescents on frustration, 
however no significant difference was found between tribal and Non tribal boys and girls on mental health. On 
mental health, boys and girls did not show any significant difference however there was a significant difference 
between girls and boys in frustration. No significant difference was found between mental health and frustration 
of adolescents of Government and Non-government schools. 

Keywords: Mental health, Frustration, Adolescent, Tribal area, Non-tribal area.  

Introduction 

Adolescence is the most crucial and significance 
period in an individual’s life. It is the period of 
rapid revolutionary changes not only in the 
individual’s physical and mental outlook but also in 
the moral, spritual, sexual and social attitude. 
Human personality develops new dimensions 
during this stage. It is the period of anxieties, 
worries, conflicts, frustration and complexes. 

Mental health describes either a level of cognitive 
or emotional well-being or an absence of a mental 
disorder. Man is a psycho physical organism; his 
mental and physical health depends on each other. 
A man who is mentally healthy accepts the reality 
of his environment and adopts himself accordingly 
with it. Psychologists look at mental health in the 
form of ability of good adjustment. Persons with 
good mental health are free from negative emotions 
such as fear, anxiety, anger and frustration. 

According to Norma e Cutts and Nicholas Mosely, 
“Mental health is the various strains of the 
environment we meet in life and mental hygiene is 
the means we take to assure the adjustment.” 
According to Carter V Good, “Frustration means 
emotional tension resulting from the blocking of a 
desire.” The intensity of frustration depends upon 
the significance of the goal and the strength of the 
blockade. Frustration results in mental tension. 

Mental health is correlated with the frustration of 
an individual. Frustration is directly affected by the 

mental health. The present study is designed to 
investigate that “the mental health affects the 
frustration of adolescent boys and girls. Tripathi 
K.K. (1978) in his study named, “Frustration 
among school going adolescents”, found that both 
boys and girls were frustrated and there was no 
significant inter-gender difference. Thus the mental 
health and frustration play a vital role.  

Objectives of the study 

Objectives of the study have been to investigate the 
effect of mental health on frustration, to investigate 
the difference between tribal and non-tribal 
adolescents on frustration, to investigate the 
difference between tribal and non-tribal adolescents 
on mental health, to investigate the difference 
between boys and girls on mental health, to 
investigate the difference between boys and girls 
on frustration and to investigate the difference 
between adolescents of government school and 
non-government school adolescents on mental 
health and frustration. 

Hypothesis

Following hypothesis have been made - 
• Mental health affects the frustration.
• There will be significant difference between

tribal and non-tribal adolescents on frustration.
• There will be significant difference between

tribal and non-tribal adolescents on mental
health.
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• Boys will show greater mean difference than
the girls on mental health.

• Boys will show greater mean difference than
the girls on frustration.

• The boys and girls of government school will
show lower mean difference than the boys and
girls of non-government school on mental
health and frustration.

Methodology  

Descriptive survey method of research was used in 
the execution of the present study. Two hundred 
adolescent boys and girls of age range from 14 to 
18 year were stratified and randomly selected on 

the basis of their age, sex, caste and the type of 
school of Sirohi district. After the selection of 
adolescents, mental health and frustration scales 
were administered in a group situation. The data 
was tabulated and analyzed on the basis of 
statistical analysis and interpretation. The mean 
score, standard deviation and critical ratio were 
calculated. 

Sample 

The sample has been drawn from government and 
non-government schools of Sirohi district. The 
tribal and non-tribal boys and girls between the age 
range of 14 to 18 were stratified randomly selected. 

DISTRIBUTION OF SAMPLE 

Tools 

Mental health scale developed by Sharma (4) was 
used to measure mental health in adolescent boys 

and girls and frustration scale, also developed by 
Sharma (5), was administered for measuring 
frustration among adolescent boys and girls in a 
group. 

Results and Analysis 
Results shown in Figure-1 and Table-1 show that 
mental health affects the frustration. Hence, the 

hypothesis “Mental health affects the 
frustration” is proved. 

Figure-1: Mean scores of mental health and frustration 
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Table-1: Mean scores of mental health and frustration 

N M S.D. SE.D. C.R. Significance 
Mental Health 100 10.2 22.6 2.10 4.51 Significant 
Frustration 100 20.8 6.96 
P Value=0.05=1.98<4.51 

     0.01=2.63<4.51 

Figure-2: Mean scores of mental health among tribal and non-tribal adolescents 

Table-2: Mean scores of mental health among tribal and non-tribal adolescents 

N M S.D. SE.D. C.R. Significance 
Mental Health 100 19.8 8.47 1.13 0.48 Non-

significant 
Frustration 100 17.9 10.51 
P Value=0.05=1.98>0.48 

     0.01=2.63>0.48 

Results shown in Figure-2 and Table-2 show that there is no significant difference between the tribal and non-
tribal adolescents on mental health. Hence, the hypothesis “There will be significant difference between 
tribal and non-tribal adolescents on frustration” is rejected. 

Figure-3: Mean scores of frustration among tribal and non-tribal adolescents 

Table-3: Mean scores of frustration among tribal and non-tribal adolescents 

N M S.D. SE.D. C.R. Significance 
Mental Health 100 99.90 36.81 3.98 2.71 Significant 
Frustration 100 223.10 14.20 
P Value=0.05=1.98<2.71 

     0.01=2.63<2.71 
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Results shown in Figure-3 and Table-3 show that there is significant difference between the tribal and non-tribal 
adolescents on frustration. Hence, the hypothesis “There will be significant difference between tribal and 
non-tribal adolescents on mental health” is proved. 

Figure-4: Mean scores of boys and girls on mental health 

Table-4: Mean scores of boys and girls on mental health 

N M S.D. SE.D. C.R. Significance 
Boys 100 98.81 13.12 2.51 0.31 Non-

significant 
Girls 100 9.20 21.70 
P Value=0.05=1.98>0.31 

     0.01=2.63>0.31 

According to Table-4, boys show greater mean scores than the girls on mental health but they do not show any 
significant difference at .05 level. Thus the hypothesis “boys will show greater mean difference than the girls 
on mental health” is rejected. 

Figure-5: Mean scores of boys and girls on Frustration 

Table-5: Mean scores of boys and girls on Frustration 

N M S.D. SE.D. C.R. Significance 
Boys 100 19.85 5.91 0.11 5.99 Significant 
Girls 100 18.76 4.81 
P Value=0.05=1.98<5.99 

     0.01=2.63<5.99 

0
20
40
60
80

100
120

N M S.D.

Boys

Girls

100

19.85
5.91

100

18.76
1.8

0

20

40

60

80

100

120

N M S.D.

Boys

Girls

9 



Madhav Research and Review: A Multidisciplinary International Journal   / Vol-3 / Issue I / July – December 2017  
ISSN-2455-5851 (online) UGC approved (Ref.no. 63960) 

Results shown in Figure-5 and Table-5 show that there is significant difference between boys and girls on 
frustration. Hence, the hypothesis “boys will show greater mean difference than the girls on frustration” is 
proved. 

Figure-6(a): Mean scores of mental health among boys and girls of Government and Non-government 
schools  

Table-6(a): Mean scores of mental health among boys and girls of Government and Non-government 
schools  

Types of schools N M S.D. SE.D. C.R. Significance 
Govt. school 100 109 35.2 3.98 1.31 Non-significant 
Non- Govt. school 100 102 7.39 
P Value=0.05=1.98>1.31 

     0.01=2.63>1.31 

Figure-6(b): Mean scores of Frustration among boys and girls of Govt. and non-govt. schools 

Table-6 (b): Mean scores of Frustration among boys and girls of Govt. and non-govt. schools 

Types of schools N M S.D. SE.D. C.R. Significance 
Govt. school 100 21.20 19.24 2.81 1.80 Non-significant 
Non- Govt. 
school 

100 17.33 19.23 

P Value=0.05=1.98>1.80 
     0.01=2.63>1.80 

Thus the hypothesis that “the boys and girls of Government school will show lower mean difference than 
the boys and girls of Non-Government school on Mental health and Frustration” is rejected. 
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Conclusion 

After the analysis and interpretations of the data of 
the  present study, it may by concluded that mental 
health affects the frustration of Tribal & Non-tribal 
boys and girls and there is significant difference 
between Tribal and Non-Tribal Adolescents on 
Frustration. However, there is no difference 

between Tribal and Non Tribal boys and girls on 
mental health. Boys and girls do not show any 
significant difference on mental health. However, 
there is a significant difference between girls and 
boys in frustration. Analysis also shows that there 
is no significant difference between mental health 
and frustration of adolescents of govt. and non-
govt. schools. 
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nfyr thou dh =klnh  

¼vkseizdk’k okYehfd dh vkRedFkk *twBu* ds lanHkZ esa½ 

ve`r yky thuxj 
“kks/kkFkhZ ¼fgUnh foHkkx½ 

ek/ko fo”ofo|ky;] fi.MokM+k ¼fljksgh½ jktLFkku 
e-mail: amritjinger@gmail.com 

lkjka’k 

gekjs ns”k esa tkfr O;oLFkk us vla[; nfyrksa dks thou dh eq[;/kkjk ls vyx dj fn;k gSA lfn;ksa ls lkekftd 
:i ls vyx gksdj os fcuk fdlh vlgk; thou thus ds fy, ck/; gSaA nfyr lkfgR; muds izfr fd, x, 
vR;kpkjksa ,oa izrkM+uk ds fy, Øwjrk fn[kkus dk ,dek= ek/;e gSA os tkfr O;oLFkk ds uke ls ihfM+r gSaA muds 
thou dks vieku] neu vkSj HksnHkko ds :i esa fpfâr fd;k x;k gSA ,slh gh *twBu* vkseizdk”k okYehfd dh ,d 
vkRedFkk gS] ftlesa mUgksaus nfyrksa ds “kks’k.k dks fpf=r fd;k gSA nfyr vkRedFkk,a ,d izfrfuf/k dgkuh ds :Ik esa 
le>h tkus okyh gksrh gS] tgk¡ lk/kkj.k ;k izfrfuf/k nfyr O;fDr viuh dFkk dk mi;ksx mu yksxksa ds fy, vkokt 
mBkus ds fy, djrk gS] tks tkfr ds mRihM+u ls pqLr gSA bl “kks/k vkys[k esa crk;k x;k gS fd dSlss ,d nfyr 
ys[kd us viuh vkRedFkk dks ek/;e cukdj tkfr O;oLFkk dh dBksj okLrfodrkvksa dks mtkxj fd;k gSA ;g Hkkjr 
esa *vNwr* ds d’Vksa vkSj viekuksa dks Hkh iznf”kZr djrk gS fd dSls og ekSfyd vf/kdkjksa ls oafpr jgs gSaA 

'kCn dqath & nfyr] tkfr] thou] lekt] lkfgR;A 

nfyr “kCn dh O;qRifÙk ^ny~^ /kkrq ls gqbZ gSA ftldk 
vFkZ fiNM+k] “kksf’kr] jkaSnk gqvk] vfodflr vNwr vkfn 
gSA vFkkZr ftls nck;k x;k] fodflr ugha gksus fn;k 
x;k] ijEijk O;oLFkk ls misf{kr j[kk x;k] ftldk 
thou dhM+s&edksMs+ tSlk Ä̀f.kr gS] ,slk ekuo nfyr 
gSA bUgsa vLi`”; vaR;t] nkl] gfjtu] “kwnz vkfn uke 
Hkh fn, x, gaSA1 o.kZ O;oLFkk] /keZ O;oLFkk dks udkjus 
okyk fonzksgh la?k’kZjr lekt nfyr gSA 

nfyr lkfgR; ls rkRi;Z&nfyr thou vkSj mldh 
leL;kvksa ij ys[ku dks dsUnz esa j[krs gq, lkfgfR;d 
vkanksyu ls gS] ftldk lw=ikr ^nfyr iSaFklZ^ ls ekuk 
tk ldrk gSA2 nfyrksa dks fgUnw lekt O;oLFkk esa 
lcls fupys ik;nku ij j[kus ds dkj.k U;k;] f”k{kk] 
lekurk rFkk Lora=rk vkfn ekSfyd vf/kdkjksa ls Òh 
oafpr j[kk x;kA mUgsa vius gh /keZ esa vNwr ;k 
vLi`”; ekuk x;kA nfyr lkfgR; dh “kq:vkr ejkBh 
lsa ekuh tkrh gSA tgk¡ ^nfyr iSaFklZ vkanksyu^ ds 
nkSjku cM+h la[;k esa nfyr tkfr;ksa ls vk, jpukdkjksa 
us vke turk rd viuh Òkoukvksa] ihM+kvksa] nq[kksa dks 
dforkvksa] fuca/kksa] thofu;ksa] dVk{kksa] O;X;ksa rFkk 
vkRedFkkvksa vkfn ds ek/;e ls igq¡pk;k gSA 

izR;sd lkfgfR;d ys[kd dk izFke vkSj lcls 
egÙoiw.kZ mÌs”; u dsoy lkekftd eqÌksa ij izdk”k 
Mkyuk gksrk gS cfYd lekt dh fLFkfr dks mUur 
djds psruk o tkx:drk ykuk gksrk gSA os 
ledkyhu lekt ls mudh lkfgfR;d jpukvksa ds 
,d igyw ds :Ik esa ,d fuf”pr lkekftd eqÌs dk 
p;u djrs gS] tks lekt dh cqjkb;ksa dks [kRe djus 
ds fy, euq’; dh varjkRek dh lgk;rk djrs gS rFkk 
gj fdlh ds fy, dqN mEehn vkSj vkdka{kk ds lkFk 
xq.koÙkkiw.kZ thou izkIr djus ds fy, ,d LoLFk 
okrkoj.k cukrs gSA 

nfyr lkfgR;] Hkkjrh; lkfgR; dh egÙoiw.kZ /kkjkvksa 
esa ls ,d gS] tks ,sls ys[kdksa }kjk “kq: fd;k x;k Fkk] 
ftUgksaus vius thou esa tkfr rFkk oxZ ds vk/kkj ij 
HksnHkko dk vuqHko fd;k FkkA nfyrksa dks muds 
vk?kkr O;Dr djus] “kfeZanxh vkSj muds lkFk fd, 
x, vR;kpkj ds f[kykQ vkokt mBkus ds fy, 
lkfgR; cgqr gh izHkkoh midj.k cu x;k gSA nfyr 
ys[kdksa esa eq[;:Ik ls eqyjkt vkuan] ghjkyky] uhjo 
iVsy] dSyk”k pan pkSgku] fcgkjh yky gfjr] vkuan 
Lo:i] /kEkZohj] daoy Hkkjrh] vkseizdk”k okYehfd] MkW- 
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lqekuk{kj] ukenso <lky] jkt okYehfd] “kj.kdqekj 
fyackys] rstiky flag] xksiky ckck cyadj] y{e.k 
xk;dokM+] ik.Ms; cspsu “kekZ] jef.kdk xqIrk] MkW‐ 
lR;izseh] johUnz izHkkr] MkW- ,u- flag] daoy Hkkjrh 
vkfn “kkfey gSA 

nfyr ys[ku dk eq[; mÌs”; lkekftd ifjorZu vkSj 
Økafr ykuk gSA lkFk gh ftl lekt esa nfyrksa dh 
eqflcrksa dks mnklhurk ls nwj j[kk tkrk gS] muds 
fy, Lo;a dh ,d igpku cukuk gSaA os lfn;ksa ls 
nq%[kn vkSj nnZukd vuqHkoksa ls xqtjs gS mudh bPNk,a 
vkSj lius rqPN gSa D;ksafd mUkds fy, izxfr dh 
nqfu;k ds fy, lius dk dksbZ vf/kdkj ugha FkkA os 
mPp tkfr;ksa ds yksxksa dh lsok djus vkSj muds fy, 
gh ejus ds fy, FksA ysfdu cnyrs le; ds lkFk 
nfyr leqnk; esa dqN ,sls lkfgR;dkj] ys[kd Fks] 
ftUgksaus vius leqnk; ds lnL;ksa dh vk”kadk vkSj 
fiM+kvksa dks eglwl fd;kA mUgksaus lkfgR; ds ek/;e 
ls muds nq%[k&nnZ dks vkokt nsus dks QSlyk fd;k 
muesa ls ,d *vkseizdk”k okYehfd* gSA 

vkseizdk”k okYehfd us fgUnh {ks= ds nfyrksa vkSj 
oafprks dks viuh vkokt iznku dh gaSA mudh 
vkRedFkk *twBu* muds tUe ds vkRedFkkRed ys[k 
vkSj 1950 ds n”kd ds u, Lora= Hkkjr esa vLi`”;] 
nfyr ds :Ik esa vfHk’ksd] Hkkjr ds van:uh lw= ds 
utfj;s ls nfyr thou ds igys fp=.kksa esa ls ,d 
gSA mUgksaus ^twBu^ esa lkgliwoZd vius thou ds dVq 
vuqHkoksa dk lekos”k fd;k gaSA blesa okYehfd th us 
dgk gS fd ^gtkjksa o’kkasZ ls pyh vk jgh nfyr thou 
dh dFkk gekjs lekt dk d`’.k i{k gSA* mUgksaus viuh 
ys[kuh ls nfyrksa dks ,d ubZ fn”kk iznku dh gSA bl 
dkj.k mudk ;ksxnku ljkguh; gSA mudk ledkyhu 
Hkkjrh; fgUnh lkfgR; eas ;g ;ksxnku egÙoiw.kZ gS fd 
mUgkasus vius ys[ku ds ek/;e ls nfyr ys[kdksa esa 
LokfHkeku dk lapkj djrs gq;s nfyr ys[ku dh /kkjk 
dks ,d u;k eksM+ fn;k gSaA 

okYehfd th dh vkRedFkk *twBu* esa nfyr leqnk; 
iw.kZ :Ik ls ihfM+r] viekfur vkSj mRihM+u dk lkeuk 
djrk gSA muds vuqlkj nfyr thou csgn nnZukd 
gS] vuqHkoksa ls tyrk gS] vuqHko tks lkfgfR;d lt̀u 
esa txg [kkstus dk izca/ku ugha djrsA ge ,d ,slh 
lkekftd O;oLFkk esa cM+s gks pqds gSa] tks nfyrksa ds 
izfr vR;ar Øqj] vekuoh; rFkk d:.kke; gSA 

okYehfd th *twBu* esa tkfr HksnHkko dks n”kkZrs gq, 
dgrs gS *Tkkfr* Hkkjrh; lekt dk ,d egÙoiw.kZ rÙo 

gSA mUgksaus crk;k *tkfr* iSnk gksus okys O;fDr ds 
fu;a=.k esa ugha gSA ;fn ;g fu;a=.k esa gksrk rks] eSa 
Hkaxh ifjokj esa D;ksa tUe ysrk \ tks yksx [kqn dks 
bl ns”k dh lkaLd`frd fojklr dks ekud dgrs gSa] 
D;k mUgksaus r; fd;k fd os fdu ?kjksa esa iSnk gksaxs & 
mPp ;k fuEu \ 

*TkwBu* ds }kjk okYehfd us lans”k fn;k gS fd *tkfr*
gh O;fDr dh igpku D;ksa \* vFkkZr euq’; vius deksZa
ds vk/kkj ij gh mPp LFkku izkIr djrk gS u fd
tkfr ds vk/kkj ijA bl lR; dks mn~?kkfVr djus ds
fy, mUgksaus *twBu* esa dbZ ,sls izlax o ?kVuk,a
fu:fir dh gS tks vR;Ur gh lR; fl) gksrh gSA
tkfr ds dkj.k vkseizdk”k okYehfd dks vius thou
esa dbZ ckj viekfur ,oa izrkfM+Rk gksuk iM+k FkkA
mudh vkRedFkk *twBu* esa ,d nfyr thou ds
nnZukd vuqHkoksa dk fp=.k fd;k x;k gS ftldh
egÙoiw.kZ ?kVuk,aa rFkk izlax bl izdkj gS &

vkseizdk”k okYehfd ,d nfyr leqnk; ds *pwgM+k* 
tkfr ls ftudk dk;Z xanxh lkQ djuk] >kMw 
yxkuk] lkQ&lQkbZ ds dk;Z djuk] twBu lkQ 
djuk] lwvj pjkuk vkfn dk;Z djuk Fkk] ftlls Lo;a 
dks viekfur eglwl djuk gksrk FkkA ,sls esa muds 
cpiu dk ekgkSy ,slk Fkk fd pkjksa vksj xanxh Hkjh 
gksrh FkhA ,slh nqxZa/k fd ,d feuV essa lk¡l ?kqV tkrh 
FkhA rax xfy;ksa esa ?kwers lwvj] uax&/kMax cPpas] dqÙkas] 
jkstejkZ ds >xM+s vkfn ,sls xans okrkoj.k esa okYehfd 
dk cpiu chrkA ml le; ds izlax okYehfd th us 
*TkwBu* ds }kjk crkus dk iz;kl fd;k gS tks nfyr
thou dh =klnh dks vtkxj djrs gSA

ckr ml le; dh gS tc vkseizdk”k okYehfd ds ?kj 
esa NksVs&cM+s lHkh lnL; dksbZ u dksbZ dke djrs FksA 
fQj Hkh mUgsa nks twu jksVh ds fy, rxkvksa ds ?kjksa esa 
lkQ&lQkbZ ls ysdj [ksrh&ckM+h vkSj esgur&etnwjh 
ds lHkh dk;Z djus iM+rs FksA ;gk¡ rd dh jkr&csjkr 
csxkj djuh iM+rh Fkh ftlds cnys es dksbZ iSlk ;k 
vukt ugha feyrk FkkA vxj csxkj djus ls euk 
fd;k tkrk Fkk rks xkyh&xykSp ds lkFk&lkFk 
izrkM+uk Hkh lguh iM+rh FkhA uke ysdj iqdkjus dh 
fdlh Hkh lo.kZ dks vknr ugha FkhA blfy, muds 
fy, mez esa cM+k gks rks *vks pwgM+s* vkSj mez esa NksVk 
;k cjkcj gks rks *vcs pwgM+s* tSls uke ls lEcksf/kr 
dj viekfur fd;k tkrk FkkA 

ml le; tkfr O;oLFkk ds dkj.k mRiUu vLi`”;rk 
dk ,slk ekgkSy Fkk fd dqÙksa&fcYyh] xk;&HkSal vkfn 
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tkuojksa dks Nwuk cqjk ugha ekuk tkrk Fkk tcfd 
*pwgM+s* dk Li”kZ gks tk, rks iki ekuk tkrk FkkA bl
rjg mUgsa lkekftd Lrj ij balkuh ntkZ izkIr ugha
FkkA os flQZ miHkksx dh oLrq Fks fd dke fy;k vkSj
Qsad fn;kA ,sls vHkko] vLì”;rk] vieku vkSj “kks’k.k
ds chp mudk cpiu O;rhr gqvkA ml le; lEiw.kZ
Hkkjr esa nfyrksa dh ,slh gh lkekftd vkfFkZd fLFkfr
FkhA

okYehfd th us vius thou esa dbZ d’Viw.kZ vuqHkoksa 
dks ntZ fd;k gS] ftUkdk mUgsa vius cpiu vkSj 
;qokdky ds nkSjku lkeuk djuk iM+rk Fkk] D;ksafd og 
*pqgM+k* leqnk; ls FksA cpiu esa tc vkseizdk”k dks
izkFkfed fo|ky; esa izos”k fnykus ds fy, muds
firkth x;s rc mUgsa izos”k nsus ls euk dj fn;k
x;kA D;ksafd og ,d nfyr leqnk; ls FksA cPps dks
f”k{kk fnykus ds mÌs”; ls muds firkth us dbZ ckj
Ldwy ds pDdj dkVs vkSj gsMekLVj ls vuqjks/k fd;k
rc tkdj vkseizdk”k dks fo|ky; esa izos”k feykA
fo|kFkhZ thou esa d{kk dh pkj nhokjh ds Hkhrj Hkh
mUgksaus HksnHkko vkSj vLì”;rk dk vuqHko fd;kA mUgas
nwljs cPpksa ls nwj cSBuk iM+rk FkkA mPpoxZ ds
fo|kfFkZ;ksa ds }kjk Ldwy esa fcuk fdlh dkj.k ds mUgsa
ihVk tkrk FkkA pwafd og ,d vuqlwfpr tkfr leqnk;
ds FksA

blh Øe esa vkseizdk”k tc Ldwy esa lkQ&lqFkjs diM+s 
igudj tkrs Fks rks mPPkoxZ ds cPpsa mUgsa *vcs pwgM+s 
dk u;s diM+s igudj vk;k gS] vkSj tc iqjkus diM+s 
igudj tkrs Fks rks *vcs pwgM+s dk nwj gV cncw vk 
jgh gSA* tSls vi”kCn dgdj fp<+krs rFkk viekfur 
djrs FksA vkseizdk”k dks cpiu esa gh ,sls f”k{kd feys 
ftlls mUgsa f”k{kd uke ls gh ?k`.kk gksus yxhA prqFkZ 
d{kk esa f”k{kd }kjk fcuk dkj.k ds gh fiVkbZ djuk 
rFkk ek¡&cgu dh xkfy;k¡ nh xbZA ;g muds lkFk 
blfy, fd;k x;k fd os nfyr leqnk; ls FksA  

fo|ky; esa gh ,d fnu mUkls “kh”ke ds isM+ ls 
iÙks&Mkfy;k¡ rqMokdj >kMw cuok;k x;k vkSj yxkrkj 
rhu fnu rd iwjh Ldwy esa >kM+w ls lkQ&lQkbZ 
djok;h xbZ lkFk gh rhu fnu rd i<+us Hkh ugh 
fn;k x;kA vkfFkZd vHkko vkSj ifjokj dh uktqd 
gkykr esa vkseizdk”k dks ik¡poh d{kk ls NBh esa izos”k 
ysuk iM+kA vkseizdk”k dks cpiu esa gh vius fo|kFkhZ 
thou esa ikfjokfjd ftEesnkjh fuHkkus ds fy, ?kj ds 
lqvj pjkus dk dk;Z Hkh djuk iM+kA bl rjg mUgas 
vius nfyr thou dh =klnh dks lgu djuk iM+kA 

fo|kFkhZ thou esa vHkko vkSj vkfFkZd foo”krk ds 
dkj.k vkseizdk”k dks ejs gq, Ik”kq dh [kky mrkjdj 
eqt¶Qjuxj cktkj esa cspus Hkh tkuk iM+kA Ik”kq cyh 
ds ,d izlax esa & lwvj ds cPps vkfFkZd vk; dk 
izrhd gS] ftldh cyh p<+kus dk dk;Z Hkh ckyd 
vkseizdk”k us fd;kA ijh{kk ds le; f”k{kd }kjk 
tcju csxkj Hkh djok;k x;kA vr% vHkko vkSj 
vkfFkZd gkykr ds dkj.k vkseizdk”k dks chp esa gh 
i<+kbZ NksM+uh iM+hA rFkk mUgsa rduhdh izf”k{k.k ds 
fy, rS;kj gksuk iM+kA bl izdkj mUgs vius fo|kFkhZ 
thou esa Hkh nfyr thou dh =klfn;ksa dk lkeuk 
djuk iM+kA 

rduhdh izf”k{k.k iw.kZ gksus ds ckn vkseizdk”k 
okYehfd dks jkstxkj fey x;k vkSj os eqEcbZ pys x;s 
ogk¡ dh ,d ?kVuk ds ckjs esa crkrs gS fd ogk¡ os 
lfork uke dh yM+dh ds lEidZ esa vk;sA lfork dk 
>qdko vkseizdk”k dh vksj gqvkA tc vkseizdk”k us 
csbUrgk I;kj vkSj fo”okl ds dkj.k lfork dks viuh 
tkfr crkbZ rc muds chp Qklyk c<+ x;k vkSj 
mlds ckn os nksuksa dHkh ugh feysA lfork us 
ikjaifjd :Ik ls lgh vkSj U;kf;d :Ik ls HksnHkko dk 
cpko fd;kA bl rjg ls dbZ ckj mudh tkfr us 
muds vkRelEeku dks Bsl ig¡qpk;hA 

fookg ds Ik”pkr tc vkseizdk”k panziqj ls nsgjknwu 
vk;s rc mUgs vius ljuse *okYehfd* ds dkj.k jgus 
gsrq fdjk;s ds edku dh leL;k gqbZA eghuk Hkj 
b?kj&m?kj HkVdus ds ckn dkuiqj esa MkW- la?koh dk 
edku fdjk;s ij feykA blh edku esa Hkksykjke [kjs 
ls vkReh;rk] viukiu c<+kA mudh csVh eatq 
vkseizdk”k dh eqgcksyh cgu cuhA “kknh ds le; cM+s 
HkkbZ dh ftEesnkjh vkseizdk”k us gh fuHkkbZ] ysfdu 
*okYehfd* ljuse ds dkj.k “kknhdkM+Z esa mudk uke
ugha fy[kk x;kA bl rjg ls vkseizdk”k ds fy,
*okYehfd* ljuse vkRexkSjo] LokfHkeku dk i;kZ; cu
pqdk FkkA la?k’kksZa vkSj ljksdkjksa dk lkFkh cu x;k FkkA

vkseizdk”k okYehfd dks dbZ ckj vius ljuse 
*okYehfd* dks ysdj ckgj ds yksxksa ls rks ijs”kku
gksuk iMr+k Fkk lkFk gh lkFk vius yksxksa ls Hkh
ijs”kku gksuk iM+kA dbZ ckj ljuse dks ysdj
vkseizdk”k ds ?kj&ifjokj esa ppkZ gqvk djrh FkhA
tc ,d ckj mudh iRuh pank us muds ljuse dks
ysdj cgl dh D;ksafd og Hkh bl ljuse dks
vkRelkr ugh dj ikbZ rc pank us dgk & *;fn
gekjk dksbZ cPpk gksrk rks eSa mldk ljuse t:j
cnyok nsrhA* bl rjg *okYehfd* dks vius ljuse
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dks ysdj dbZ ckj vius ?kjokyksa ls Hkh “kfeZank gksuk 
iM+kA 

vkseizdk”k okYehfd ds thou dh ,slh vusd ?kVuk,a 
,oa izlax gS] tks mUgsa viekfur] izrkfM+r ,oa “kfeZank 
djrh gSA mUgksaus viuh vkRedFkk *twBu* esa nfyr 
thou ds nnZukd vuqHkoksa dk fp=.k izLrqr fd;k 
x;k gSA os dgrs gS tks Hkkjrh; lekt lHkh izkf.k;ksa 
esa ,d gh ijerÙo ds n”kZu djus dk nEHk Hkjrk gSA 
og xq.k vkSj deZ ds vk/kkj ij vk/kkfjr o.kZ O;oLFkk 
dk bruk dÍj dSls gks ldrk gSA fd fuEu o.kZ ;k 
tkfr eas tUe ysus okykas dks lekt dh eq[;/kkjk ls 
tksM+uk rks nwj *vNwr* ekudj Nwuk Hkh iki le>rk 
gSA vkseizdk”k okYehfd us nfyr oxksZa ds fy;s 
Hkkjrh; lekt dh lh<+huqek O;oLFkk dks rksM+dj 
lery jkg cukus dh Hkjiqj ps’Vk dh gSA 

viuh vkRedFkk *twBu* esa vkseizdk”k okYehfd us ,d 
nfyr ifjokj dh f”k{kk ds ckjs esa o.kZu fd;k gS] tks 
lekt esa f”k{kk vkSj fLFkfr ds fy, la?k’kZ dj jgk gSA 
bl izdkj ;g nfyr ifjokj dhs igpku djkus okyh 
dgkuh gSA *twBu* ,d nfyr thou dh vkRedFkk ds 
:Ik esa okLrfod thou dh dgkuh ds xq.kksa dks n”kkZrh 
gSA ysfdu bl dke dh izklafxdrk ,d vkRedFkk dh 
lhek ls ijs gS D;ksafd ;g vNwr ;k nfyr leqnk; ds 
fy, ,d izrhd ds :Ik esa [kM+k gSA okYehfd th us 
*twBu* esa nfyr lkfgR; ds mÌs”;ksa dks iw.kZ djus ds
fy, lkekftd] vkfFkZd vkSj lkaLd`frd :Ik ls lkeuk

fd;k rFkk thou ds lius dks iwjk djus ds fy, lHkh 
ck/kkvksa ds lkFk eYy;q) fd;k FkkA  

vkseizdk”k ds lkFk *okYehfd* “kCn tqM+dj tkfr 
ghurk dk ugha cfYd mudh viuh tkrh; vfLerk 
vkSj igpku dk izrhd cudj mHkjk gS] tks 
o.kZ&O;oLFkk] }S’k vkSj ?k`.kk dks ukdke dj jgk gSA 
Li’V gS fd ;g vkRedFkk nfyr thou dh 
foMEcukiw.kZ fLFkfr;ksa] tkfr O;oLFkk ls mRiUu 
Nqvk&Nwr ds na”k dks] ;a=.kkvksa] ;krukvksa vkSj vieku 
ds fofHkUu i{kksa dks mHkkjrs gq, *okYehfd* ljuse ds 
tkrh;&cks/k dh vkReLohdf̀r dh yEch ;k=k r; 
djds nfyr thou dh =klnh dh igpku djkus esa 
viuh lkFkZdrk fl) djrh gSA 

bl vkRedFkk dk var vkseizdk”k ds *okYehfd* ljuse 
dks ysdj mBs fookn ds lkFk muds vkRela?k’kZ ls 
gksrk gS vkSj ;g ljuse muds la?k’kksZa vkSj ljksdkjksa 
dk lkFkh cu x;k Fkk] blfy, mUgsa vkReh; Hkh yxk 
FkkA dqN fe=ksa dks *okYehfd* ljuse vkd’kZd yxk gS 
rks dqN dks *tkfr* cks/k dh ghurk dkA lp rks ;g gS 
fd vkt Hkh gekjs ns”k esa *tkfr* ds lkFk gh 
eku&lEeku tqM+k gqvk gSA D;ksafd tkfr dk uke 
tkurs gh yksxksa dk O;ogkj vkSj vkpj.k nksuksa gh 
cny tkrs gSA ,slk dgus okyksa esa vf/kdrj gekjs gh 
tkfr ds i<s+&fy[ks yksx] ifjokjtu] fj”rsnkj gksrs gSA 
rFkkdfFkr nfyr lkfgR;dkj HkhA  

lanHkZ lwph%

1- vkys[k&MkW- iou dqekj “kekZ] nfyr psruk vkSj fgUnh miU;kl 
2- vkys[k&nfyr lkfgR; (http://hi.wikipedia.org)
3- vkseizdk”k okfYedh] vkRedFkk ^twBu^ 
4- vkys[k&MkW- iou dqekj “kekZ] nfyr psruk vkSj fgUnh miU;kl 
5- daoy Òkjrh] nfyr lkfgR; dh vo/kkj.kk 
6- vkys[k&t;flag eh.kk] nfyr lkfgR; % “kkyhurk dk iz”u 
7- vkys[k&MkW- iou dqekj “kekZ] nfyr psruk vkSj fgUnh miU;kl 
8- vkys[k&nfyr lkfgR; vkanksyu % nfyr lkfgR; dk ewy 
9- johUnz izÒkr] rkfd cpk jgs yksdra=] izdk”kd&fgUn ;qXe] ubZ fnYyh 
10- MkW- ,u‐ flag] nfyr lkfgR; ds izfreku] ok.kh izdk”ku] ubZ fnYyh 
11- vkys[k&MkW- Jherh rkjk flag] nfyr foe”kZ 
12- vkys[k&nfyr foe”kZ] b.VjusV ls] 13 uoEcj] 2014 

15 

http://hi.wikipedia.org/


Madhav Research and Review: A Multidisciplinary International Journal   / Vol-3 / Issue I / July – December 2017  
ISSN-2455-5851 (online) UGC approved (Ref.no. 63960) 

Effects of E-Learning in Education and Women Empowerment 

Nand Kishore Sharma 
Assistant Professor (Commerce), 

Department of Education, Bhupal Nobles’ University, Udaipur (Raj.) 
e-mail:sharmank17@gmail.com 

Abstract 

Women constitute almost half of the population in the world. But the hegemonic masculine ideology made them 
suffer a lot as they were denied equal opportunities in different parts of the world. The rise of feminist ideas has, 
however, led to the tremendous improvement of women’s condition throughout the world in recent times. 
Concept of women empowerment was introduced at the International Women Conference in 1985 at Nairobi. 
Women Empowerment means emancipation of women from the vicious grips of social, economical, political, 
caste and gender-based discrimination. Conducting Webinars (live online classes) and community interactions 
with professors via chat and message forum are options available. There is plethora of different E-Learning 
systems (otherwise known as Learning Management Systems, or LMSs for short) and methods, which allow for 
courses to be delivered. Education is the only way to empowere a woman. 

Key Terms: Hegemonic Masculine Ideology, Gender-Based Discrimination, Emancipation, Plethora, Webinar

Introduction 

Empowerment may be described as a process 
which helps people to assert their control over the 
factor which affects their lives. Empowerment of 
women means developing them more individual 
who are politically active, economically productive 
and independent and are able to make intelligent 
discussion in the matter that affect them.  

The Concept of women empowerment was 
introduced at the International Women Conference 
in 1985 at Nairobi. Empowerment of women has 
been an important topic of debate from the dawn of 
history. Women empowerment has been an area of 
most priority for people democracy. Women 
especially in under developing countries are not 
empowered in most of fields of life. Women 
education in India has also been a major 

preoccupation of both the government and civil 
society as they can play a very important role in the 
development of the country and enables them to 
responds to challenges. To confront their traditional 
role and change their life. India being male 
dominating society, education of women has been 
neglected for a long time. Women have to swim 
against the stream that require mere strength, such 
strength come from the process of empowerment 
and empowerment can be done through providing 
proper education, health and nutrition facilities. 

Women constitute almost half of the population in 
the world. But the hegemonic masculine ideology 
made them suffer a lot as they were denied equal 
opportunities in different parts of the world. The 
rise of feminist ideas has, however, led to the 
tremendous improvement of women’s condition 
throughout the world in recent times. Access to 
education has been one of the most pressing 
demands of these women’s rights movements. 

Women Empowerment means emancipation of 
women from the vicious grips of social, 
economical, political, caste and gender-based 
discrimination. It means granting women the 
freedom to make life choices. Women 
empowerment does not mean ‘deifying women’ 
rather it means replacing patriarchy with parity. In 
the process of empowerment women should 
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consider their strengths and weakness, 
opportunities and threats and more forward to 
unfold their own potential to achieve their goals 
through self-development. As women’s education 
has become one of the key development objectives 
in nineties, it is crucial to examine the assumptions 
under which policies, programs and projects are 
formulated towards this goal. More recently, the 
concept of empowerment has been tied to the range 
of activities undertaken by and for women in 
different areas, education included. No doubt, 
women will play a vital role in contributing to the 
country’s development. Women power is crucial to 
the economic growth of any country. In India this is 
yet to meet the requirements despite reforms, little 
has been achieved in the area of women 
empowerment, but for this to happen; this sector 
must experience a chain of reforms. Though India 
could well become one of the largest economies in 
the world, it is being hindered due to lack of 
women’s participation. 

“We cannot all succeed if half of these are held 
back.”             - Malala Yousafzai  

History of women education in 
india

Although the Vedic period women had access to 
education in India, they had gradually lost of this 
right. However, in the British period there was a 
revival of interest in women’s education in India. 
During this period, various socio-religious 
movement led by eminent persons like Raja Ram 
Mohan Roy, Ishwar Chandra Vidyasagar 
emphasized on women’s education in India. 
Mahatma Jyotiba Phule, Periyar and Baba Saheb 
Ambedkar were leaders of the lower castes in India 
who took various initiatives to make education 
available to the women in India. However, 
women’s education got a fillip after the country got 
independence in 1947 and the Government of India 
has taken various measures to provide education to 
all Indian women. As a result women’s literacy rate 
has grown over the six decades and the growth of 
female literacy has in fact been higher than that of 
male literacy rate. While in 2001 only 54.16 % of 
Indian women were literate, by the end of 2011, 
65.46% females were literate. The growth of 
female literacy rate is 11.30% as compared to 
6.29% of that of male literacy rate. 
 “If you educate a man you educate an individual, 
however, if you educate a woman you educate a 
whole family. Women Empowered means mother 
India Empowered.”       

- Pt. Jawaharlal Nehru 

Women Empowerment through 
Education 

Women empowerment is a global issue and 
discussion on women political right are at the fore 
front of many formal and informal campaigns 
worldwide. Education is milestone of women 
empowerment because it enables them to responds 
to the challenges, to confront their traditional role 
and change their life. Education of women is the 
most powerful tool of change of position in society. 
So that we can’t neglect the importance of 
education in reference to women empowerment 
India is poised to becoming superpower, a 
developed country by 2020. The year 2020 is fast 
approaching; it is just 3 Years away. This can 
became reality only when the women of this nation 
became empowered. Within the framework of a 
democratic polity, our laws, development policies, 
plan and programs have aimed at women’s 
advancement indifference spheres. From the 5th five 
year plan (1974-78) onwards has been a marked 
shift in the approach to women’s issues from 
welfare to development. In recent years, the 
empowerment of women has been recognized as 
the central issue in determining the status of 
women. The National Commission of Women was 
set up by an act of parliament in 1990 to safeguard 
the right and legal entitlements of women. The 73rd 
and 74th Amendments (1993) to the constitution of 
India have provided for reservation of seats in the 
local bodies of Panchayat and Municipalities for 
women, laying a strong foundation for their 
participation in decision making at the local level. 

According to the country report of the 
Government of India, “Empowerment means 
moving from weak position to execute a power.”  
Education also brings a reduction in inequalities 
and function as a means of improving their status 
within the family To bring more girls, especially 
from marginalized families of BPL, in mainstream 
education, the government is providing a package 
of concession in the form of providing free books, 
uniform, boarding and lodging, clothing for the 
hostilities, Mid Day Meals, Scholarships, free 
circles and so on. 

E-learning in Education 

E-Learning  is an affordable (and often 
free) solution which provides the learner with the 
ability to fit learning around their lifestyles, 
effectively allowing even the busiest person to 
further a career and gain new qualifications. E-
Learning is a rapidly growing industry in today’s 
era. E-Learning offers the ability to share material 
in all kinds of formats such as videos, slideshows, 
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word documents and PDF’s. Affordable E-Learning 
solutions exist for both computers and internet. It 
only takes a good E-Learning tool for education to 
be facilitated from virtually anywhere. Technology 
has advanced so much that the geographical gap is 
bridged with the use of tools that make you feel as 
if you are inside in the classroom. 

Conducting Webinars (live online classes) and 
community with professors via chat and message 
forum is also an option available to users. There is 
plethora of different E-Learning systems (otherwise 
known as Learning Management Systems, or LMSs 
for short) and methods, which allow for courses to 
be delivered. Some of the most important 
developments in education have happened since the 
launch of the internet. Message boards, social 
media and various other means of online 
communication allow learners to keep in touch and 
discuss course related matters, while providing for 
a sense of community. 

Effects of E–learning in Education 

There are many significant effects for the women 
who learn online (E-Learning). 

 E-learning enables women to quickly, create
and communicate new policies, training, ideas
and concepts. Be it for formal education.

 Women can learn different learning styles and
facilitation of learning occurs through varied
activities.

 Through E-Learning, women can study
wherever they have access to a computer and
internet.

 Through the E-Learning physical attendance
is not required.

 Successfully completing online or computer-
based courses, builds self-knowledge and

self-confidence and encourages women to 
take responsibilities for their learning. 

 E-learning gives women the freedom to learn
at their own convenience and at a pace that is
right for them.

 Women may have the option to select
learning materials that meets their level of
knowledge and interest.

 E-Learning makes scheduling easy and allows
a greater number of people to attend classes.

 Through E-Learning, its accommodates
multiple learning styles using a variety of
delivery methods geared to different learners
and more effective for certain learners i.e.
women.

 E-Learning reduces time away from the
workplace, eliminates the need for travel and
removes the need for classroom based
teaching.

 In the fast-paced world of E-Learning the
available technologies to make a course new
and existing are always changing.

 Course content can and should be updated
quickly to give students the very latest
information.

Conclusion 
Education is the only way to empowere a woman 
because it is education by which women can take 
steps against the exploitation, they become aware 
about their legal rights and fight against various 
malpractices to be safe and make other women 
so. Overall, traditional learning is expensive, 
takes a long time and the results can vary.  

E-Learning can offer an alternative that is much 
faster, cheaper and potentially better. E-Learning 
enables a greater degree of self-confidence and 
sense of independence among women. E-
Learning offers the ability to share material in all 
kinds of formats such as videos, slideshows, 
word documents and PDF’s. Women 
empowerment is giving power to women. As 
women’s education has become one of the key 
development objectives in nineties, it is crucial to 
examine the assumptions under which policies, 
programmes and projects are formulated towards 
this goal. More recently, the concept of 
empowerment has been tied to the range of 
activities undertaken by and for women in 
different areas, education included. 
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Lkwpuk dk vf/kdkj % okLrfod ifjizs{; 

egsUnzflag ijekj 
vf/k"Bkrk] ekufodh ,oa lkekftd foKku ladk; 

ek/ko fo”ofo|ky;] fi.MokMk] ftyk fljksgh] jktLFkku 
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izLrkouk 

Hkkjr ljdkj us lnSo vius ukxfjdksa ds thou dks lgt] lqpk: cukus ij cy fn;k gS vkSj bl izdkj bls /;ku esa j[krs gq, 
Hkkjr dks iwjh rjg yksd rkaf=d cukus ds fy, vkjVhvkbZ vf/kfu;e LFkkfir fd;k x;k gSA vkjVhvkbZ dk vFkZ gS lwpuk dk 
vf/kdkj vkSj bls lafo/kku dh /kkjk 19 ¼1½ ds rgr ,d ewyHkwr vf/kdkj dk ntkZ fn;k x;k gSA /kkjk 19 ¼1½] ftlds rgr izR;sd 
ukxfjd dks cksyus vkSj vfHkO;fDr dh LorU=rk nh xbZ gSA vkSj mls ;g tkuus dk vf/kdkj gS fd ljdkj dSls dk;Z djrh gS] 
bldh D;k Hkwfedk gS] blds D;k dk;Z gS vkfnA izR;sd ukxfjd dj dk Hkqxrku djrk gS vr% mls dqN vf/kdkj feyrs gaS vkSj lkFk 
gh mls ;g tkuus dk Hkh iwjk vf/kdkj gS fd mlds n~okjk dj ds :i esa nh xbZ jkf’k dk mi;ksx dSls fd;k tk jgk gSA  

lwpuk dk vf/kdkj vf/kfu;e izR;sd ukxfjd dks ljdkj ls iz’u iwNus dk vf/kdkj nsrk gS vkSj og blesa fufgr 
fVIif.k;kW] lkjka’k vFkok nLrkostksa ;k vfHkys[kksa dh izekf.kr izfr;ksa ;k lkexzh ds izekf.kr uewuksa dh ekax dj ldrk gSA  vkjVhvkbZ 
vf/kfu;e iwjs Hkkjr es ykxw gSA ¼tEew vkSj d’ehj jkT; ds vykok½ ftlesa ljdkj dh vf/klwpuk ds rgr vkus okys lHkh fudk; 
‘kkfey gSaA ftlesa ,sls xSj ljdkjh laxBu Hkh ‘kkfey gS ftudk LokfeRo] fu;a=.k vFkok vkaf’kd fuf/kdj.k ljdkj n~okjk fd;k 
x;k gSA vkjVhvkbZ vf/kfu;e ,d yksd izkf/kdj.k }kjk /kkfjr lwpuk rd igqWp dk vf/kdkj iznku djrk gSA ;fn vkidks fdlh 
izdkj dh lwpuk nsus ls euk fd;k x;k rks vki miyC/k fodYiksa esa ls fdlh dk mi;ksx djrs gq, dsUnzh; lwpuk vk;ksx 
¼lhvkbZlh½ ds le{k vihy@f’kdk;r ntZ djk ldrs gSA 

Lkwpuk ds vf/kdkj dh okLrfodrk 

Lkwpuk dk vf/kdkj dkuwu ykxw djus ds ihNs ea’kk ljdkjh 
vf/kdkfj;ksa o deZpkfj;ksa dks turk  ds izfr T;knk tokcnsg 
cuus o Hkz”Vkpkj dks lekIr djus dh Fkh ] ysfdu vc rd 
ds vuqHkoksa ls ;gh  lkfcr gksrk gS fd lwpuk ekaxus okyks 
dks ljdkjh izrkM+uk ls xqtjuk iM+rk gS vkSj Hkz”Vkpkj esa 
dksbZ deh ugaha vkbZ gSA mRrjh fcgkj ds csxwljk, ftys ds 
‘kf’k/kj feJk dh 12  Qjojh 2010 dh ‘kke xksyh ekjdj 
gR;k dj nh x;hA 32 o”khZ; ‘kf’k/kj feJk viuh lkbfdy 
ls ikl ds xkWo esa tkdj fcfLdV vkSj pkWdysV cspk djrk 
FkkA mlds HkkbZ efganj dk vkjksi gS fd iqfyl rgdhdkr 
tkjh j[kus esa vlQy jgh gS vkSj bl gR;k dh xqRFkh 
lqy>us ds Hkh  dksbZ vklkj ugha gSa D;ksfd xkWo ds 
jktuhfrcktksa vkSj iz/kku us bl ekeys esa dksbZ #fp ugha 
fn[kkbZA ?kj ds ,d dejs esa fNik dj j[ks x;s ntZuksa vkj-
Vh-vkbZ- vkosnuksa dh rjQ b’kkjk dj efaganj us iwjs fo’okl 
ds lkFk crk;k fd gks u gks mlds HkkbZ dh gR;k dqN le; 
igys mlds n~okjk ntZ lwpuk ds vf/kdkj ds rgr dh xbZ 

f’kdk;rksa ds dkj.k gqbZ gSA ‘kf’k/kj gj jkst lqcg lqcg 
ftyk eftLVsªV ds dk;kZy; esa lkoZtfud lwpuk dkmaVj ij 
,d fyQkQk tek djrk Fkk] ftuds n~okjk og ckj ckj 
ftys ds ljdkjh vf/kdkfj;ksa ls loky iwNrk Fkk A vius 
vafre vkosnu esa mlus LFkkuh; iqfyl dks fu’kkuk  cuk;k 
FkkA  

o”kZ 2005 esa ;w-ih-,- ljdkj us iz’kklu dks ikjn’khZ 
cukus ds fy, lwpuk dk vf/kdkj  fo/ks;d is’k fd;kA 
ftlds rgr ukxfjdksa dks LFkkuh; vkSj dsanzh; vf/kdkfj;ksa 
n~okjk j[ks x;s  fjdkMksZa  vkSj nLrkostksa dh tkudkjh ekaxus 
dk vf/kdkj feykA bl vf/kdkj ds rgr vkosnd ,d ljy 
QkeZ ds lkFk vius loky djds lacaf/kr tkudkjh gkfly 
dj ldrk gSA mnkgj.k ds fy, ljdkj ls lkfcr djus dsk 
dgk tk ldrk gS fd fdlh tudY;k.kdkjh ;kstuk ds rgr 
vkcafVr dh x;h jkf’k lgh rjhds ls [kpZ dh x;h gS ;k 
ugha] lacaf/kr laLFkk bl dk tckc nsus ds fy, dkuwuu ck/; 
gS A  
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2005 ls igys ljdkjh nLRkkost fczfV’k jkt ds 
cuk;s gq,s vkfQf’k;y fldzsV ,DV 1923  ds rgr xksiuh; 
j[ks tkrs Fks vkSj fj’or [kksjh ;k HkkbZ&Hkrhtk okn tSlh 
cqjkbZ fNikus esa bldk vDlj nq#i;ksx fd;k tkrk FkkA 
2004 ds vke pqukoksa esa dkWxzsl us vkj-Vh-vkbZ- dks ,d 
egRoiw.kZ eqn~nk cuk;k Fkk A bl dkuwu ds cuus ds rqjar 
ckn fupyh Js.kh vkSj jk”Vªh; Lrj ds vf/kdkfj;ksa ij leku 
#i ls bldk vlj ns[kk x;k FkkA lwpuk ds vf/kdkj esa 
vkosnu ds tokc esa gh iz/kkuea=h eueksgu flag vkSj vU; 
eaf=;ksa us laifRRk dh ?kks”k.kk dh Fkh A  

csxqljk; ds ‘kf’k/kj feJ us LFkkuh; Bsdsnkjkas] 
xzke&iz/kku jktuhfr cktksa] ljdkjh vf/kdkfj;ksa vkSj iqfyl 
lcdks lokyksa ds nk;js esa [kM+k fd;k FkkA mlds n~okjk 
nk;j ,d vihy ds pyrs  ghs csxqljk; jsYos LVs’ku ij 
voS/k #i ls fufeZr Msjh LVkWy dsk gVk;k x;k FkkA ‘kf’k/kj 
feJ dh gR;k ds ekeys esa iqfyl us ?kj dh ryk’kh vkSj 
T;knkrj vkj-Vh-vkbZ- vkosnuksa dks dCts esa dj fy;k A 

lwpuk dk vf/kdkj ykxw djus ds vfHk;ku essa 1996 
esa pkjk ?kksVkys dk inkZ Qk’k gksus ds ckn rsth vkbZ  vkSj 
blh lky ds var eas vkanksyudrkZvksa] odhyksa ]i=dkjksa o 
f’k{kkfonksa ds ,d lewg n~okjk us’kuy dsEisu QkWj ihIyl 
jkbZVl bUQkesZ’ku dh LFkkiuk dh x;h vkSj lwpuk ds 
vf/kdkj dkuwu dk elksSnk rS;kj djds Hkkjrh; turk ikVhZ 
ljdkj ds lkeus is’k fd;k x;k A bl izLrko ij 4 o”kZ 
rd dksbZ dk;Zokgh ugha gqbZ vkSj varr% 2002 esa ,d cgqr gh 
ekewyh ls fQzMe vkWQ bUQkZes’ku ,DV ij gLrk{kj fd;s x;s] 
gkykfd ,u-lh-ih-vkj-b- laxBu us jktLFkku ]rkfeyukMq] 
egkjk”Vª vkSj dbZ vU; jkT;ksa esa jkT; ij lwpuk dk vf/kdkj 
ykxw djus  esa lQyrk  ikbZ A 

2004 ds yksdlHkk pquko esa dkWxzsl us ,d vf/kd 
izxfr’khy] lgHkkxh vkSj lkFkZd lwpuk ds vf/kdkj dks ykus 
dk oknk fd;kA dkuwu dk elkSnk rS;kj djus ds fy, 
jk”Vªh; lykgdkj ifj”kn essa v#.kk jkW; dks ‘kkfey fd;k 
x;kA xSkjryc gS fd 90 ds n’kd ds ‘kq#okr esa jktLFkku 
esa lwpuk dk vf/kdkj ykxw djokus esa EkSXlsls iq#Ldkj 
fotsrk v#.kk jkW; dh eq[; Hkwfedk jgh Fkh A dkuwu dk 
elkSnk rS;kj gks tkus ij dkuwu ea=ky; ls dkQh fojks/k 
gqvk Fkk vkSj fcy ds dbZ egRoiw.kZ va’kksa dh dkV&NkaV Hkh 
dh x;hA yksxksa ds n~okjk ekWxh lwpukvksa ds miyC/k  u 
djus ds nks”kh vf/kdkfj;ksa dks naM nsus dk izko/kku gVk fn;k 
x;k Fkk ftl ij v#.kk jkW; us [kklk gYyk epk;k Fkk  

vr% iz/kkuea=h eueksgu flag ds gLr{ksi ds ckn 
,d lalnh; lfefr us fcy dk iquZokyksdu dj ds 187 ds 
ckn bls laln esa fQj ls is’k fd;kA 15 feuV dh cgl ds 
ckn ,d lq/kkj dks NksM+ dj ckdh lkjs lq/kkjksa ij laln esa 
lgefr cuh A lwpuk nssus ds fy, lwpuk vk;qDr dks feyh 
flQZ 30 fnu dh le; lhek dks laln lnL;ksa us uketwaj 
dj fn;k o vihyksa dk tokc us ds fy, csfe;knh le; nsus 
dk izko/kku fd;kA varr% 12 vDVwcj 2005 dks ;g dkuwu 
laln eas cM+h /kwe&/kke ls ikfjr gqvk A  

lwpuk dk vf/kdkj dkuwu ykxq gksus ds 5 o”kZ gksuss 
ckn Hkh Hkz”Vkpkj [kRe ugha gksrk fn[krk A vkj-Vh-vkbZ- 
vkanksyu ds eq[; dk;ZdrkZ dk dguk gS Þ’kq#vkr ls bl 
dkuwu dks dbZ fojks/kks dk lkeuk djuk iM+k gS o lHkh 
jktfufrd nyksa o vf/kdkfj;ksa us bl dkuwu dks detksj 
djus fd dksf’k’k dh D;ksafd yksxks ls lqpuk dks yksxksa ls 
fNik j[kus ds rkdr og xokuk ugha pkgrs Fks A bl dkuwu 
dks ikl dj ds usrkvksa us vius fy, gh dcz [kksn yh gS A 
bl ckr dks os le> pqds gS o vc bldk rksM+ <qa<us yxs 
gSA ßdstjh oky vk;&dj foHkkx esa ofj”B vf/kdkjh jg pqds 
gS vkSj mUgksaus foHkkx esa O;kIr Hkz”Vkpkj dk fojks/k djrs gq, 
vius in ls bLrhQk ns fn;k Fkk A 

;dhuu bl dkuwu ds rgr ukxfjdksa dks viuh 
viuh ljdkjksa ls tokc ryc djus dk vf/kdkj feyk gS 
ysfdu nwljh rjQ muds fuosnuksa dks Lohdkj djus ds fy, 
ck/; djus esa ;s dkuwu lQy ugh gS T;knkrj lsokfuor̀ 
vf/kdkfj;ksa dks jkT;ksa ds eq[; lwpuk vk;qDr dk in lkSi 
fn;k x;k gS ij os fupyh Js.kh ds Hkz”V vf/kdkfj;ksa dks 
nf.Mr djus ls fgpfdpkrs gSA  cMs ?kksVkys dk inkZQk’k 
djus ds fy, vkj-Vh-vkbZ- nk;j djus okyksa ij tku dk 
[krjk Hkh e.Mjkrk jgrk gS] egkjk”Vª es dbZ Hkwfe ?kksVkyksa dks 
mtkxj djus okys lrh’k lsBh dh tuojh 2010 es iq.ks esa 
gR;k dh xbZ rFkk fQj mlh lky fcgkj ds ‘kf’k/kj feJk 
dh gR;k Hkh vkj-Vh-vkbZ- dk;ZdrkZvksa ds flj ij eaMjkrs 
[krjs dk nwljk mnkgj.k gSA 

      blh ds pyrs dsUnzh; dkuwu ,oa U;k; ea=h ohjIik 
eksbyh us ljdkj dh pqIih rksMh vkSj eq[kfcjksa dh igpku 
dks xqIr j[kus lEcU/kh elkSns dks laln ds ‘khrdkyhu l= 
esa ykus dk oknk fd;k] ysfdu laln dk ‘khrdkyhu l= 2 
th LiSdVªe ?kksVkys ij gq, gaxkes dh HksaV p< x;kA ns’k ds 
‘kh”kZ yksxksa rd dks >d>ksj nsus okys bl ?kksVkys us ,d ckj 
fQj ls ,d ‘kfDr’kkyh lwpuk ds vf/kdkj ds dkuwu dh 
vko’;drk eglwl djkbZ gS D;ksfd ekStwnk dkuwu Hkz”V 
jktuhfrcktksa] m|ksxifr;ksa vkSj vf/kdkfj;ksa dh feyhHkxr 
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rksMus es v’kDr gh tku iM+rk gSa gk¡ykfd dk;ZdrkZvksa dks 
bl dkuwu ij iwjk Hkjkslk gS ysfdu bruk Li”V gS fd dkuwu 
cuk nsus ek= ls gh ljdkjh egdes es aO;kIr Hkz”Vkpkj dks 
[kre ugh fd;k tk ldrk] lwpuk vk;qDrksa dh vleFkZrk] 
vf/kdkfj;ksa fd VkyeVksy dh izof̀r vkSj lcls egRowi.kZ] 
dsUnzh; ljdkj ds leFkZu vkSj jktuhfrd bPNk’kfDr dk 
vHkko Hkh bl dkuwu ds vkM+s vkrk gSA 

nwljh ckr ;g gS fd lwpuk ds vf/kdkj ds dkj.k 
dke dk cks> c<us fd f’kdk;r Hkh ljdkjh deZpkjh djrs 
gS tks fd xyr gSA ;g njvly ljdkjh egdes dh [kkeh 
gS A lwpuk ds vf/kdkj vf/kfu;e dh /kkjk 4 esa lkQ fy[kk 
gS fd gj tu izkf/kdj.k ds fy, ;g t:jh gS fd mlds 
lkjs fjdkWMZ turk ds fy, lqyHk gks vkSj og bUgsa bUVjusV 
ij viyksM djs rkfd foHkkx dk dke ikjn’khZ gks vkSj 
turk dks fjdkWMZ is’k fd;s tkus ds fy, dksbZ vkj-Vh-vkbZ 
Mkyus dh t:jr gh u iM+sA ysfdu vf/kfu;e ikfjr gksus 
ds 5 lky ckn Hkh bl ij iwjh rjg vey ugh fd;k x;k 
gSA 

;gkW rd fd ljdkj Hkh bl vf/kfu;e ds fy, 
ljdkjh deZpkfj;ksa es tkx:drk QSykus o mUgsa izf’kf{kr 
djus ds fy, dksbZ [kkl dksf’k’k ugh dj jgh gSA ljdkj us 
bl dke ds fy, vjcksa [kjcksa dk ctV cuk;k Fkk] ftlesa ls 

vc rd 6 djksM :i, gh turk o vf/kdkfj;ksa dks tkx:d 
cukus o izf’kf{kr djus ds fy;s [kpZ fd;s x;s gSA lsokfuoR̀r 
o cw<+s gks pqds jktusrk gh vc jkT;ksa ds lwpuk vk;qDrksa dk
in laHkky dj cSBs gSaA gkykafd bu dkuwuksa esa ,slk dksbZ 
izko/kku ugh gS fd dksbZ lkekftd dk;ZdrkZ bl in ij 
vklhu u gks ldrk gks ysfdu vktrd ,sls fdlh O;fDr dks 
;g in ugh lkSaik x;kA ;g bl dkuwu dks det+ksj djus 
dh vf/kdkfj;ksa o Hkz”V usrkvksa dh feyhHkxr gh gSA 

bl ckjs es loky djus ij u rks fdlh usrk ds 
ikl dksbZ rdZlaxr tokc gksrk gS] u gh vf/kdkjh ds iklA 
dqy feyk dj bl vf/kfu;e dh fLFkfr n;uh; gSA ;gkW 
rd fd le; le; ij blesa dqN u dqN ,sls cnyko djus 
dh ekax Hkh mBrh jgh gS tks jktuhfrcktksa ds vius fgr es 
gSA bl ckjs es rRdkyhu dkWxzsl v/;{kk lksfu;k xkW/kh Hkh 
viuh fujk’kk tkfgj dj pqdh gSaA iwoZ iz/kkuea=h 
eueksguflag dks fy[ks vius i= esa mUgksus lkQ dgk gS fd 
gesa lwpuk dk vf/kdkj dkuwu ykxw djus ds vius eq[; 
mn~ns’; ls HkVduk ugh pkfg,A bl i= es mUgksaus 
dk;ZdrkZvksa dks fey jgh /kefd;ksa o vR;kpkj ij Hkh fpark 
tkfgj dh gSA ysfdu tks Hkh gks ns’k fd lcls ‘kfDr’kkyh 
efgyk gh ;s vkSj fpark leFkZu Hkh vkj-Vh-vkbZ- dk;ZdrkZvksa 
dks fnyklk ns ikus esa ukdke;kc lkfgr gqvk gSA    
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Abstract 

The paper investigates the problem of creep stresses in the spherical shell by using Seth’s transition theory. Seth’s 
transition theory has been applied to the various problems of spherical shell under internal pressure based on creep 
transition. The condition of   yield criterion or the associated flow rule is not assumed here. The mathematical 
presentation of this research paper is used commonly as design of chemical and oil plants, industrial gases and stream 
turbines, high speed rotating structures under effect of pressure environments. The radial and hoop stresses are 
calculated for the spherical shell under the creep transition. It has been observed that the value of hoop stresses is 
maximum at the internal surface of the spherical shell as compared to the radial stresses.  

Keywords: Creep, Stress,  Spherical shell, Pressure. 

Introduction 

Spherical shell structures have discovered far reaching use in present day innovation, for example, outline of synthetic 
and oil plants, gatherer shells, weight vessel for mechanical gases or a media transportation of high-pressurized liquids 
and channeling of atomic control, fast structures including streamlined warming, submerged undersea structures, earth 
shielded arches, and so forth. These spherical frameworks are powerful from the viewpoints of both auxiliary and 
structural plan In a large portion of these cases, the spherical shells need to work under serious mechanical and 
pressure loads, causing critical crawl and in this way lessening its administration life. The crumple or harm was started 
by creep, shrinkage and warm impacts or from their cooperation, on structures that both experienced or did not 
encounter ecological debasement. Therefore, an interest for fortifying and redesigning existing spherical structures, on 
account of harm caused by high  pressures has been recognized[1]. Uddin [2] worked on the investigation of stability 
of general spherical shells under external pressure with various end-conditions. The governing non-linear differential 
equations for the axisymmetric deformations of spherical shells, which defines the unique states of lowest potential 
energy under given pressures, are solved exactly by using the method of multisegment integration. Penny [3] obtained 
the effects of creep in spherical shells by an analysis similar to the corresponding elastic one is described. Miller [4] 
evaluated solutions for stresses and displacements in a thick spherical shell subjected to internal and external pressure 
loads. Thakur [5] has worked on the creep transition problem of a thick isotropic spherical shell by finitesimal 
deformation under combined effect of temperature and internal pressure by using the concept of generalized strain 
measures and Seth's transition theory. Seth’s transition theory does not require any assumptions like a yield condition, 
incompressibility condition and thus poses and solves a more general problem from which cases pertaining to the 
above assumptions can be worked out. This theory utilizes the concept of generalized strain measure and asymptotic 
solution at critical points or turning points of the differential equations defining the deformed field and has been 
successfully applied to a large number of problems [9-16].  

Seth[6] has defined the concept of generalized strain measures as:   
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where n is the measure and ii

A
e  is the Almansi finite strain components . For  n = -2, -1, 0, 1, 2  it gives Cauchy, Green 

Hencky, Swainger and Almansi measures respectively.  
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Mathematical Formulation of the Problem 

We consider a spherical shell, whose internal and external radii are a and b respectively, that is subjected to uniform 
internal pressure pi of gradually increasing to the internal surface r = a of the spherical shell. The components of 
displacement in spherical co-ordinate are given by Seth [6, 7]: 

( )β−= 1ru ,v = 0,  w =0  (2) 
where u, v, w (displacement components); β  is position function, depending on r . 
The generalized components of strain are given by Seth [7]: 

( )[ ]n
rr r

n
e ββ +′−= 11

, 
1 1 ne e
nθθ φφβ = − = 

0r re e eθ θφ φ= = = (3) 

where n is measure and drd /ββ =′ .  
Stress-Strain Relation: The stress –strain relations for  isotropic material are given by: 

ijT  = 1 2i j ijI eλδ µ+ , (i, j = 1, 2, 3)  (4) 

where  ijT  are the stress components and ije  be strain component, λ  and µ  are Lame’s constants, kkeI =1  is the first 

strain invariant, ijδ  is the Kronecker’s  delta. 
 Substituting the strain components from (equation (3)) in (Equation (4)), the stresses are obtained as: 

( ) ( )2 1 3 2n n n
rrT r r

n n
µ λβ β β β β   ′ ′= − + + − + −
   

, 

( )2 1 3 2nn nT T r
n nθθ φφ
µ λβ β β β   ′= = − + − + −   

, 

0r rT T Tθ θφ φ= = = (5)    
Equation of equilibrium: The radial equilibrium of an element of spherical shell requires: 

( ) 02
=−+ θθTT

rdr
dT

rr
rr (6)    

where rrT  and Tθθ are the radial and hoop stresses respectively.
Boundary conditions: The spherical shell under internal pressure with boundary condition: 

rr iT p= −  at r a= ,
0rrT =  at r b= . (7) 

Critical points or Turning points:  Using (Equation (5)) in (Equation (7)), we get a non- linear differential equation 
in β  as: 

( ) { } { }1 1(2 ) 1 2 (1 ) (1 ) (2 )(1 )n n n n n ndPn C P P P n P C C P
d

β β β
β

− +  − + = − + − − + − +     (8)    

where, 2 / 2C µ λ µ= + and Pr ββ =′ (P is the function of β  and β  is a function of  r only). The transition
points or turning point of β  in (Equation (11)) are 1P →−  and P →±∞ .

Analytical Solution of the Problem 

For finding the creep stresses, the transition function is taken through principal stress difference (see Seth [6,7] ; 
Verma et al. [9-16] ) at the transition point P → -1. We define the transition function Ψ as: 
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( )2 1 1
n

n
rrT T P

nθθ
µβ  Ψ = − = − +    (9) 

where Ψ is a the function of r only and Ψ  is the dimension.  
Taking the logarithmic differentiating of (Equation (9)) with respect to r and substituting the value of /dP dβ from 
(Equation (8)), we get: 

Taking the logarithmic differentiating of equation (9) with respect to r, we get 

(log ) 1 (1 ) ( 1)
1 ( 1)

n n
n

d nP dPP P
dr dr P

β
β

 
Ψ = − + − +  − +   

    (10) 
Substituting the value of /dP dβ from equation (8) and taking asymptotic value P -1, we get: 

[ ](3 2 ) 2
log

(2 )
n Cd

dr r C
− +

Ψ = −
−

(11) 

 Integrating with respect to r, we get 
t

rrT T ArθθΨ = − =    (12) 

where 
[ ](3 2 ) 2

(2 )
n C

t
C

− +
= −

−
,              (13) 

and A is a constant of the integration. 
By using equation (12) in equation (6), we get 

12 t
rrT A r dr B−= − +∫   (14) 

where B is a constant of integration.  
Using boundary condition (i) in equation (14), we get 

Substituting the value of B in equation (14), we get 

12
b

t
rr

r

T A r dr−= ∫     (15)

By using equation (15) in equation (12), we get 

12
2

b t
t

r

rT A r drθθ
− 

= − 
  
∫  (16) 

Using boundary condition (ii) in equation (19), we get 

12
b

t

a

pA
r dr−

= −

∫

Substituting the value of A in equations (15) and (16), we get radial and hoop(circumferential) stresses as 

1

12

b
t

r
rr b

t

a

r dr
T p

r dr

−

−

= −
∫

∫
      (17) 

→

12 t

r b

B A r dr−

=

= ∫
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12

t

rr b
t

a

prT T
r dr

θθ
−

= +

∫

It is  noted that the value of | 𝑇𝑇𝑟𝑟𝑟𝑟 −  𝑇𝑇𝜃𝜃𝜃𝜃 |  is maximum at r = a. Therefore, the initial yielding starts at the internal 
surface of the spherical shell given as 

12

t

rr b
t

a

paY T T
r dr

θθ
−

= − =

∫
        (18)

where Y is yield stress. 

Fully plastic state: 
As a particular case, we obtain the transitional creep stresses for fully plastic state of spherical shell by c approaching 
to zero. Therefore equations. (17) become as 

1

12

o

o

b
t

r
rf b

t

a

r dr
T p

r dr

−

−

= −
∫

∫

12

o

o

t

f rf b
t

a

prT T
r dr

θ
−

= +

∫
   (19)

 where 
3 2

2o
nt +

= − ,             (20) 

These are expressions for radial and hoop stresses for fully plastic state. In order to calculate the Creep stresses, we 
introduce the non-dimensional components as following:  R = r/b,  𝑅𝑅𝑜𝑜 = a/b, 𝜎𝜎𝑟𝑟 =  𝑇𝑇𝑟𝑟𝑟𝑟/𝑝𝑝 ,  𝜎𝜎𝜃𝜃 = 𝑇𝑇𝜃𝜃𝜃𝜃/𝑝𝑝 . Therefore, the 
equations (17) and (19)  are given as          

( )
( ) ( )

1
,

2 1 2 1

t t

rr rrt t
o o

R tR
R R

θθσ σ σ
−

−

−
= − = +

− −
 (21) 

For fully plastic state, 

( )
( ) ( )

1
,

2 1 2 1

o
o

o o

t t
o

rf f rft t
o o

R t R
R R

θσ σ σ
−

−

−
= − = +

− −
(22) 

26 



Madhav Research and Review: A Multidisciplinary International Journal   / Vol-3 / Issue I / July – December 2017  
ISSN-2455-5851 (online) UGC approved (Ref.no. 63960) 

Results and Discussion 

For calculating creep stresses on the basis of above analysis, the following values have been taken, incompressible 
material 0C = , Compressible material 0.25C =  and compressible materials 0.75C = , measure n = 1/3, 1/5, 1/7 ( 
i . e. N = 3, 5, 7). From equations (21) and (22), creep stresses are determined along the radii ratio R  of the spherical 
shell for compressible as well  as incompressible materials. It can be  seen from figures (1-3) that the value of hoop 
stresses (sigma theta) are maximum at the internal surface of the spherical shell for R = 0.5 when contrasted to the 
radial stresses (sigma r ) in the spherical shell. The value of radial stresses  lie between  0 to 0.5 for all values of the 
measure n. This indicates that radial stresses have negligible effect on the spherical shell as compared to the hoop 
stresses. The maximum value of hoop stress observed is 5 for measure n = 1/3 , C = 0.75  whereas the stresses are 
minimum for the measure n = 1/7 , 1/5. It means that the hoop stresses are maximum for the compressible material C = 
0.75 as compare to the incompressible material C = 0 for all values of the measure n = 1/7 , 1/5, 1/3. 

Conclusion 

Therefore, it can be concluded that the spherical shell made up of incompressible material is on secure side of design 
as compared to the spherical shell made up of compressible materials. It is due to occurrence of high creep stresses in 
spherical shell made up of compressible materials. 

Fig. 1: Creep stress distribution in spherical shell for measure n = 1/3 

Fig. 2: Creep stress distribution in spherical shell for measure n = 1/5 
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Fig. 3: Creep stress distribution in spherical shell for measure n = 1/7 
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Abstract 

Quinoxaline and their fused-ring systems are well known for their potential biological activities. In the present 

study new tetrazolo-quinoxaline analogues (P5a-d) were synthesized and characterized by IR, NMR, Mass and 

elemental analyses. In silico ADMET and pharmacokinetic parameters of compounds (P5a-d) were evaluated. 

Also, all the compounds were screened for their antibacterial activity against Pseudomonas aeruginosa, Bacillus 

subtilis and Escherichia coli strains. The results revealed that compounds (P5a-d) have a significant biological 

activity against the tested microorganisms. 

Keywords:  Tetrazolo-quinoxaline, Antibacterial activity, ADMET, RO5, Tetrazole. 

Introduction 

During the ancient era the isolation of various com-

pounds was done by the process of extraction. But this 

process was time consuming as well as laborious. 

Moreover, the yield was very low and large numbers of 

compounds were required. Today the process of isola-

tion has been replaced by the synthetic routes. A large 

number of compounds can be synthesized by using a 

small amount of chemicals. Moreover, the synthetic 

routes take less amount of time and can easily be car-

ried out. Quinoxaline derivatives hold a large bit of 

importance in today’s world as they are being used for 

various chemical, clinical as well as biological aspects 

[1-2]. Medicinally quinoxaline has been used in vari-

ous areas, especially as antimicrobial [3-5], antipro-

tozoal [3], antitubercular [5-7], antiviral [5], antipara-

sitic [5], antidiabetic [5], anti-inflammatory [8], anti-

hyperglycemic [9], anticancer [5, 10], antiplasmodial 

[11], antileishmanial [11] and antiamoebic [12]. 

As a result of this research and for the purpose of ob-

taining new and more potent antibacterial agents that 

can improve the current chemotherapeutic antibacterial 

treatments, we have synthesized and characterized 

tetrazolo-quinoxaline analogues (P5a-d). In silico 

pharmacokinetic parameters of compounds (P5a-d) was 

evaluated to study the candidature of these molecules 

as drugs. Also, in vitro antibacterial activity against 

gram-positive (Bacillus subtilis) and gram-negative 

(Pseudomonas aeruginosa, Escherichia coli) bacterial 

strains was studied by agar diffusion method. 

Result and Discussion 
Chemistry 

The synthesis of molecules (P1-P4 and P5a-d) are 

summarized in Schemes I-V. Table 1 shows the type 

of substituent present on the target molecules P5a-d. 

The starting material 1,4- dihydroquinoxaline-2,3- 

dione (P1) was prepared by refluxing the mixture of 

o-phenylenediamine and oxalic acid in the presence of 

mailto:drhirendoshi@yahoo.co.in
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4N HCl. 1,4-dihydroquinoxaline-2,3-dione (P1) was 

stirred at room temperature with POCl3 to get 2,3-

dichloroquinoxaline (P2). 

2-chloro-3-hydrazineylquinoxaline (P3) was prepared 

by refluxing compound P2 and hydrazine hydrate in 

ethanol for 3 h. The compound P3 undergo cyclization 

reaction to form compound P4. The final tetrazolo 

quinoxaline analogues (P5a-d) was prepared by 

reacting P4 with different aldehydes. 

Scheme I Method for the Preparation of 

1,4-Dihydroquinoxaline-2,3-Dione (P1) 

Scheme II Method for the Preparation of 2,3-   

 

Dichloroquinoxaline (P2) 

Scheme III Method for the Preparation of 2 – Chloro 

-3-Hydrazineylquinoxaline (P3) 

Scheme IV Method for the Preparation of 4 - 

Hydrazineyltetrazolo [1, 5-a] Quinoxaline (P3) 

Scheme V Method for the Preparation of Tetrazolo 

Quinoxaline (P5a-d) 

Table 1. Scheme followed to designate the molecules 

synthesized (P5a-d) 

Sample Id(s) R1 R2 R3 

P5a -H -OCH3 -OH 

P5b -H -OCH3 -OCH3 

P5c -H -H -OCH3 

P5d -OH -H -OCH3 

The IR spectra were obtained, was correlated with the 

standard IR frequency of the vibration modes given by 

Silverstein [13]. The IR spectra showed absorption 

bands at ~3050 cm-1, ~1460 cm-1 and ~750 cm-1 for all 

the compounds (P1-P4 and P5a-d) due to stretching of 

-CH, C=C and bending of -CH in aromatic ring re-

spectively. The peak at ~720 cm-1 was attributed to 

C-Cl stretching in compounds P2 and P3. The final 

moieties (P5a-d) showed peak at ~1260 cm-1 due to 

stretching of Ar-O-CH3 group. The analogues P5a and 

P5d showed a broad peak at ~3423 cm-1 due to 

stretching of -OH group. The mass spectrum of mole-

cules (P1-P4 and P5a-d) showed molecular ion peak 

(M+1) corresponding to their respective molecular 

weights, which additionally confirmed by the molec-

ular framework. Aromatic hydrogens of all the com-

pounds (P1-P4 and P5a-d) appeared between 

~6.55-7.99 ppm in 1H-NMR. The -NH group in com-

pounds P3, P4 and P5a-d appeared in-between 

~8.21-9.26 ppm as 1H singlet. In the 13C-NMR, the 

presence of aromatic carbon showed characteristic 

peaks between ~115-160 ppm for compounds P1-P4 

and P5a-d. The data from MS, IR, 1H-NMR, 13C-NMR 

and elemental analysis for all the compounds (P1-P4 

and P5a-d) are reported in the experimental section. 

In Silico Pharmacokinetic Study 

In order to better understand the drug likeness proper-

ties of the compounds (P5a-d), the parameters such as 

logP, PSA, molecular weight, volume, water solubili-

ty, %HIA, BBB, %PPB etc. were calculated using 

ADMET and Molsoft ICM 3.5 software and the data 

are presented in Table 2 and Table 3. 
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Table 2. Evaluation of pharmacokinetic parameters of molecules 

Sample 

ID(s) 

Mol. 

Wt.a 
HBAb HBDc RotBd 

Drug 

Likeness 
logPe 

logSf 

log(mol/l) 

PSAg

(°A2) 

Volume 

(°A3) 

P5a 335.11 7 2 4 0.25 2.18 -5.46 90.78 299.66 

P5b 349.13 7 1 5 0.25 2.52 -5.75 81.86 319.66 

P5c 319.12 6 1 4 0.11 2.55 -5.88 74.15 288.24 

P5d 335.11 7 2 4 0.03 2.18 -5.39 90.69 298.84 

a = Molecular Weight ≤ 500 (g/mol) [14]; b = Hydrogen Bond Acceptor ≤ 10 [14]; c = Hydrogen Bond Donor ≤ 

5 [15]; d = Rotatable Bonds ≤ 10 [15]; e = ClogP ≤ 5 [15]; f; Water Solubility range -0.5 to -6.5 (mol/l) [16]; g = 

Polar Surface Area ≤ 140°A2 [16]. 

From the data presented in Table 2, it was remarkable to note that all the compounds (P5a-d) showed significant 

values for the various parameters analyzed and showed good drug likeness characteristics based on Lipinski’s 

rule of five [14-16]. The data obtained for all the analogues (P5a-d) was within the range of accepted values. 

None of the molecules had violated the Lipinski’s rule of five. The value of polar surface area (PSA) for com-

pounds (P5a-d) indicated good oral bioavailability. 

Table 3. Evaluation of ADMET parameters of molecules 

Sample 

ID(s) 
BBB 

Caco2 

(nm/sec) 
% HIA %PPB 

MDCK 

(nm/sec) 
hERG inhibition 

P5a 0.1313 14.6543 93.1388 85.8682 0.1346 Medium risk 

P5b 0.2045 13.5446 96.7792 88.2571 0.1278 Medium risk 

P5c 0.2354 8.4476 96.8529 93.3806 12.1980 Medium risk 

P5d 0.0984 15.9294 93.1393 85.1666 5.9175 Medium risk 

BBB (Blood Brain Barrier) [17]: High absorption CNS >2.0, Middle absorption CNS 2.0-0.1, Low absorption to 

CNS <0.1; Caco2 [17]: High permeability >70, Middle permeability 4-70, Low permeability <4; %HIA (Hu-

man Intestinal Absorbance) [18]: Well absorbed compounds 70-100%, Moderately absorbed compounds 

20-70%, Poorly absorbed compounds 0-20%; %PPB (Plasma Protein Binding) [19]: Strongly Bound >90%, 

Weakly Bound <90%, MDCK [20]: Higher permeability >500, Medium Permeability 25-500, lower permeabil-

ity <25. 

Calculations related to protein binding, blood–brain barrier (BBB), MDCK cell permeability, Caco-2 cell per-

meability and human oral absorption in the gastrointestinal tract showed that these values for the derivatives 

(P5a-d) fell within the standard ranges generally observed for drugs (Table 3). hERG is best known for its con-

tribution to the electrical activity of the heart that coordinates the heart’s beating. In the present investigation, all 

the molecules (P5a-d) had a moderate risk suggest that these analogues (P5a-d) were good drug candidates. 

Antibacterial Activity 

In the present study, the final analogues (P5a-d) were 

screened for antibacterial activity against 

gram-positive and gram-negative bacterial strains by 

agar diffusion method. Table 4 represents the result of 

antibacterial screening data in terms of zone of inhibi-

tion (mm) for each of the compounds. In vitro anti-

bacterial activity of any compound is directly corre-

lated with their zone of inhibition on the medium. 
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More than 20 mm of inhibition zone is called high 

activity, more than 10 mm of inhibition is called good 

activity, inhibition zone between 6-9 mm moderate 

activity and least activity is conducted between 1-5 

mm of inhibition zone [21]. 

Table 4. Zone of growth inhibition of synthesized compounds 

Sample Id(s) 

Zone of Inhibition (mm) 

Gram-positive Gram-negative 

BS PA EC 

P5a 17 NA 13 

P5b 21 NA 14 

P5c 12 NA 13 

P5d 22 NA 16 

Ciprofloxacin 44 NA 30 

DMSO NA NA NA 

BS: Bacillus subtilis; PA: Pseudomonas aeruginosa; EC: Escherichia coli; DMSO: 

Dimethyl sulfoxide (Positive Control); NA: Not active 

The antibacterial activity of all the compounds (P5a-d) showed moderate to high activity against B. subtilis and E. 

coli. It is to be noted that compounds (P5a-d) and standard drug (Ciprofloxacin) in this study were found to be 

inactive against P. aeruginosa strain. Quinoxaline derivatives (P5a-d) showed poor zone of inhibition compared 

to Ciprofloxacin. Analogues P5b and P5d were exhibited high activity against B. subtilis strain compared to P5a 

and P5c. 

Experimental 

The raw materials used of synthetic grade from Sigma 

Aldrich & Loba chemicals Ltd. Solvents used were 

distilled and dried. The purity of the compounds was 

monitored by ascending thin-layer chromatography 

(TLC) on silica gel-G coated on aluminium plates. 

Developing solvents used in TLC were ethyl acetate: 

hexane (1:1 %v/v) and the plates were viewed under 

UV light 254 nm and 265 nm respectively. Melting 

points were determined by the open capillary tubes 

equipped with electro thermal melting point apparatus. 

All the melting points are uncorrected. The yields of 

all the compounds reported are in crystallized form. 

The elemental analysis was studied by C, H, N ana-

lyser on Perkin Elmer (U.S.A, 2400 Series II). Infra-

red (IR) spectra were recorded for the compounds on 

Perkin Elmer Spectrum GX using KBr pellet disc 

technique. The structure will be elucidated by record-

ing its mass spectra on Shimadzu LCMS 2010 eV. 

NMR was recorded in Torrent Pharmaceuticals Ltd 

Research Centre on Bruker Avance FT- NMR 400 Hz. 

Procedure for Synthesis of 1,4-Dihydroquinoxaline 

-2,3-Dione (P1) 

The mixture of o-phenylenediamine (0.025 mol), ox-

alic acid (0.03 mol) and 4N HCl (15 ml) in 50 ml 

round bottom flask was refluxed for 1 h and then 

cooled at room temperature. The residue of P1 sepa-

rated was filtered, washed and recrystallised with rec-

tified spirit. Yield: 86%; White Solid; M.P.: >300°C; 

IR (KBr) (cm-1): 775, 1472, 1680, 3049, 3159; EIMS 

(m/z): 162.9 (M+1); 1H NMR (DMSO-d6)  (ppm): 

7.10 (4H, m, Ar-H), 11.93 (2H, s, -NH); 13C NMR 

(DMSO-d6)  (ppm): 125.6, 125.9, 133.3, 159.9; Anal. 

Calc. for C8H6N2O2: C, 59.25; H, 3.08; N, 17.28; 

Found: C, 59.00; H, 2.98; N, 17.10. 

Procedure for Synthesis of 2,3-Dichloroquinoxaline 

(P2) 

The mixture of 1,4-dihydroquinoxaline-2,3-dione (P1) 

(0.01 mol) and phosphorous oxytrichloride (0.01 mol) 
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stirred at room temperature for 2 h. The resulting 

mixture purified by recrystallised from rectified spirit 

to obtain product P2. Yield: 82%; Grey Solid; M.P.: 

268°C; IR (KBr) (cm-1): 733, 765, 1378, 1447, 3047; 

EIMS (m/z): 200.1 (M+1); 1H NMR (DMSO-d6)  

(ppm): 7.72 (4H, m, Ar-H); 13C NMR (DMSO-d6)  

(ppm): 126.8, 131.2, 137.5, 152.9; Anal. Calc. for 

C8H4Cl2N2: C, 48.73; H, 2.03; N, 14.21; Found: C, 

48.35; H, 2.01; N, 14.07. 

General Procedure for Synthesis of 2-Chloro-3- 

Hydrazineyl quinoxaline (P3) 

2, 3-dichloroquinoxaline (P2) (0.015 mol) was added 

to the mixture of hydrazine hydrate (0.015 mol) and 

ethanol (10 ml). The content was refluxed for 3 h. The 

solid precipitate of P3 obtained was filtered and re-

crystallised from rectified spirit. Yield: 84%; Brown 

Solid; M.P.: 190°C; IR (KBr) (cm-1): 704, 754, 1390, 

1472, 3051, 3159, 3315, 3419; EIMS (m/z): 194.9 

(M+1); 1H NMR (DMSO-d6)  (ppm): 4.20 (2H, s, 

-NHNH2), 7.73 (4H, m, Ar-H), 8.21 (1H, s, -NHNH2); 

13C NMR (DMSO-d6)  (ppm): 122.7, 124.6, 125.9, 

129.7, 133.1, 136.2, 150.8, 158.3; Anal. Calc. for 

C8H7ClN4: C, 49.48; H, 3.61; N, 28.86. Found: C, 

49.21; H, 3.05; N 28.11. 

Procedure for Synthesis of 4-Hydrazineyltetrazolo 

[1, 5-a] Quinoxaline (P4) 

2-chloro-3-hydrazinylquinoxaline (P3) (0.02 mol) was 

added to the sodium azide (0.02 mol) in methanol and 

the resultant mixture was refluxed for 3 h with stirring. 

The reaction mixture was cooled to room temperature, 

then poured into crushed ice and finally 10 ml ethyl 

acetate was added to the mixture. The organic layer 

was separated, dried over anhydrous sodium sulphate 

and concentrated to get 4-hydrazinyl tetrazolo[1,5-a] 

quinoxaline (P4). Yield: 83%; Brown Solid; M.P.: 

189°C; IR (KBr) (cm-1): 760, 1385, 1432, 1452, 3048, 

3145, 3321, 3408; EIMS (m/z): 202.1 (M+1); 1H 

NMR (DMSO-d6)  (ppm): 4.46 (2H, s, -NHNH2), 

7.99 (4H, m, Ar-H), 8.91 (1H, s, -NHNH2); 13C NMR 

(DMSO-d6)  (ppm): 123.4, 126.9, 129.8, 130.3, 136.1, 

142.8, 152.6, 160.3; Anal. Calc. for C8H7N7: C, 48.24; 

H, 3.52; N, 49.25. Found: C, 47.85; H, 3.03; N, 48.12. 

General Procedure for Synthesis of Tetrazolo 

Quinoxaline (P5a-d) 

The compound P4 (0.01 mol) and various aromatic 

aldehydes (0.01 mol) in 5 ml DMF was refluxed for 2 

h. Then the reaction mixture was cold at room tem-

perature and poured into crushed ice. The crude of 

tetrazolo quinoxaline (P5a-d) were filtered, dried and 

crystallized using methanol.  

2-methoxy-4-((2-(tetrazolo[1,5-a]quinoxalin-4-yl)hyd

razineylidene)methyl)phenol(P5a) :   

Yield: 72%; Yellow Solid; M.P.: 296°C; IR (KBr) 

(cm-1): 756, 1034, 1275, 1390, 1445, 1473, 1614, 

3050, 3160, 3423; EIMS (m/z): 336.2 (M+1); 1H 

NMR (DMSO-d6)  (ppm): 3.81 (3H, s, -OCH3), 7.01 

(1H, d, Ar-H), 7.24 (1H, d, Ar-H), 7.33 (1H, s, Ar-H), 

7.75 (4H, m, Ar-H), 8.88 (1H, s, -CH=N), 9.01 (1H, s, 

-NH), 9.98 (1H, s, -OH); 13C NMR (DMSO-d6)  

(ppm): 55.8, 116.2, 119.3, 121.8, 122.5, 123.4, 125.5, 

128.8, 130.2, 139.2, 143.8, 145.9, 146.6, 152.3, 156.8, 

159.9; Anal. Calc. for C16H13N7O2: C, 57.63; H, 3.90; 

N, 29.42. Found: C, 57.22; H, 3.55; N, 29.13. 

4-(2-(3,4-dimethoxybenzylidene)hydrazineyl)tetrazolo

[1,5-a]quinoxaline (P5b) : 

Yield: 77%; Brown Solid; M.P.: 284°C; IR (KBr) 

(cm-1): 758, 1033, 1249, 1391, 1418, 1474, 1681, 

3048, 3162; EIMS (m/z): 349.8 (M+1); 1H NMR 

(DMSO-d6)  (ppm): 3.74 (3H, s, -OCH3), 3.87 (3H, s, 

-OCH3), 6.99 (1H, d, Ar-H), 7.29 (1H, d, Ar-H), 7.38 

(1H, s, Ar-H), 7.79 (4H, m, Ar-H), 8.96 (1H, s, 

-CH=N), 9.11 (1H, s, -NH); 13C NMR (DMSO-d6)  

(ppm): 55.4, 55.7, 115.6, 120.1, 121.3, 123.7, 123.9, 

126.6, 127.8, 132.3, 138.4, 144.9, 146.1, 147.6, 154.2, 

157.1, 160.2; Anal. Calc. for C17H15N7O2: C, 58.76; H, 

4.32; N, 28.23. Found: C, 58.40; H, 4.10; N, 28.02. 

4-(2-(4-methoxybenzylidene)hydrazineyl)tetrazolo[1,

5-a]quinoxaline (P5c):  

Yield: 81%; Yellow Solid; M.P.: >300°C; IR (KBr) 

(cm-1): 755, 1035, 1250, 1390, 1419, 1473, 1682, 

3052, 3161; EIMS (m/z): 319.6 (M+1); 1H NMR 

(DMSO-d6)  (ppm): 3.80 (3H, s, -OCH3), 7.05 (2H, d, 
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Ar-H), 7.39 (2H, d, Ar-H), 7.69 (4H, m, Ar-H), 8.76 

(1H, s, -CH=N), 9.24 (1H, s, -NH); 13C NMR 

(DMSO-d6)  (ppm): 55.6, 118.2, 119.9 122.2, 124.1, 

124.4, 126.5, 128.8, 134.8, 137.9, 145.3, 156.1, 158.6, 

161.8; Anal. Calc. for C16H13N7O: C, 60.54; H, 4.09; 

N, 30.90. Found: C, 59.41; H, 3.92; N, 30.28. 

5-methoxy-2-((2-(tetrazolo[1,5-a]quinoxalin-4-yl)hyd

razineylidene)methyl)phenol  (P5d):  

Yield: 75%; Yellow Solid; M.P.: 291°C; IR (KBr) 

(cm-1): 755, 1254, 1388, 1418, 1472, 1681, 3045, 

3163, 3422; EIMS (m/z): 335.8 (M+1); 1H NMR 

(DMSO-d6)  (ppm): 3.87 (3H, s, -OCH3), 6.55 (1H, s, 

Ar-H), 6.78 (1H, d, Ar-H), 7.38 (1H, d, Ar-H), 7.80 

(4H, m, Ar-H), 9.05 (1H, s, -CH=N), 9.26 (1H, s, 

-NH), 10.10 (1H, s, -OH); 13C NMR (DMSO-d6)  

(ppm): 56.1, 117.3, 121.6, 122.4, 123.7, 124.9, 125.1, 

129.2, 131.7, 140.3, 143.3, 145.5, 147.8, 154.6, 159.2, 

162.2; Anal. Calc. for C16H13N7O2: C, 57.63; H, 3.90; 

N, 29.42. Found: C, 57.22; H, 3.55; N, 29.13. 

In Silico Pharmacokinetic Evaluation 

In silico pharmacokinetic parameters of the com-

pounds (P5a-d) were obtained using programs ADMET 

and Molsoft ICM 3.5 software. These programs com-

puted pharmacokinetic parameters such as logP, PSA, 

molecular weight, volume, water solubility, %HIA, 

BBB, %PPB etc. 

Antibacterial Study 

Culture of microorganisms: Bacterial samples used for 

primary screening of antibacterial activity for the 

compounds. Bacteria strains were supplied from 

ARIBAS, namely Bacillus subtilis, Pseudomonas ae-

ruginosa, Escherichia coli. They were maintained by 

periodical transfer on a fresh nutrient agar slant. 

Preparation of media: The antibacterial activities were 

carried out by using Mueller-Hinton agar plate. The 

composition of the medium was Nutrient broth 13 g 

and Agar-Agar powder 30 g. Both ingredients were 

completely dissolved in 1 L of distilled water and the 

pH of the medium was adjusted to 7.4. The medium 

was sterilized in an autoclave at 121°C for 15 min. It 

was then cooled down to 45°C and 20 ml was poured 

in each sterilized Petri dish. 

Preparation of inoculums: A fresh microbial seed was 

prepared separately by sub culturing into nutrient 

broth medium and incubated at 37°C. 

Antibacterial screening test: The antibacterial activity 

was performed by taking a fixed concentration (0.02 

g/mL) of compounds (P5a-d) and standard drug using 

the cup method [22]. Minimum inhibitory concentra-

tion is the lowest substance concentration at which no 

sign of bacterial growth was detectable microscopi-

cally. The test compounds were dissolved in DMSO to 

produce (0.02 g/mL) for minimum inhibitory concen-

tration (MIC). Different compounds on different mi-

croorganisms were placed in each cup. The plates 

were first placed in a refrigerator for 30 min and in-

cubated at 37°C for 24 h. The results were recorded by 

measuring the zone of inhibition in the plate and rec-

orded for further calculation. 

Conclusions 

Tetrazolo-quinoxaline analogues (P5a-d) were synthe-

sized and characterized by IR, MS, NMR and ele-

mental analysis. The results of in silico pharmacoki-

netic parameters and ADMET data suggested that the 

compounds synthesized (P5a-d) were good drug can-

didates. Further, the antibacterial activity of com-

pounds (P5a-d) was studied on three different types of 

bacterial strains. The result of antibacterial activity 

suggested the compounds P5b and P5d to be potent 

and used for further research. 
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Abstract 

Tribulus terrestris L., commonly known as Gokharu, is a herbaceous, prostrate and perennial herb. It occurs on almost every type 
of soils and can survive in dry conditions, which is mainly due to deep root system and large root volume. T. terrestris reduces 
soil erosion and is used to improve soil texture and water holding capacity of the soil. The plant is useful in treatment of urinary 
stones, Parkinson’s disease, liver and eye diseases. It can also improve physical as well as sexual strength. The plant is considered 
to act as diuretic and is useful in kidney, bladder, urinary tract and uro-genital related diseases. 

Keywords:   Tribulus terrestris, Gokharu, Soil binder, Drought resistant, Diuretic, Parkinson’s disease. 

Introduction 

 Tribulus terrestris Linn. is generally an annual herb but 
becomes perennial in warm climate. It is native of the 
Mediterranean region and widespread throughout the world 
from latitude 35 S to 47 N ( Holm et al., 1977). 

Classification 

 Kingdom                : Plantae 
 Phylum                  : Spermatophyta 
 Sub- Phylum         : Angiospermae 
 Class                 : Dicotyledonae 
 Order   : Geraniales 
 Family   : Zygophyllaceae 
 Genus    : Tribulus 
 Species            : terrestris 

Tribulus is from the Latin ‘ tribo’, means ‘ to tear ‘ and was 
the Latin name for ‘ caltrop ‘ reffering to the similarity in 
shape between the fruit of the plant and the spiked metal 
ball, used in medieval warfare as a weapon thrown under the 
feet of horses. Terrestris is Latin for “ of the earth” and 
refers to the plant’s prostrate growth habit ( Parsons and 
Cuthbertson, 1992). The plant has many common names 
like Gokharu ( Hindi ), Goshurah (Sanskrit), Nerinci 
(Tamil), Palleru (Telugu), Dhakte Gokharu (Marathi) and 
Goxuri ( Bengali). 

Habitat 

 T. terrestris is a taprooted herbaceous perennial plant. It can 
thrive even in desert climates and poor soil. It is one of the 
obnoxious weeds in thar desert. A network of fine rootlets 
arise from the taproot to catch soil moisture from 
surrounding , which helps in survival in arid conditions.  

Fig. 1 Flowering twig of T. terrestris 

Fig. 2 Fruits of T. terrestris 

Morphology 

The stems are greenish-red, upto 2m long, branched, 
radiating from the central axis and covered with fine hairs. 
The stems are generally prostrate but becomes erect in shade 
or when competing with other plants. The leaves are in 
opposite pairs with one of the pair is slightly smaller than 
the other. They are 3 to 7 cm long. Each leaf consists of 3 to 
8 pairs of opposite, oblong- lanceolate leaflets. The size of 
leaflet being 5-15 mm long and 3-5 mm wide. The upper 
surface of leaflets is more darker than the lower surface. The 
joints as well a the axes of compound leaves can move in 
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phototropic responses and bear C-4 photosynthetic pathway 
( Yang and Yu, 1981). 

The flowers are yellow, bear 5 petals and 7 to 15 mm in 
diameter. They are borne on short stalks in the axils of the 
smaller of each pair of leaves. The flowers open in the 
morning and close or become shed their petals in the 
afternoon. 

The fruit is a woody burr, 1cm in diameter which splits into 
4 to 5 wedge-shaped segments- nutlets or burs. Each nutlet 
is hard and bears 2 to 4 sharp spines ( 10mm long and 4-
6mm broad). These nutlets resemble to goat or bulls heads. 
The horny spines are sharp enough to puncture bicycles 
tires. They can cause painful injury to bare feet. Each nutlet 
contain 1 to 4 seeds. Seeds are yellow, having different 
shapes but more or less ovoid and 2-5 mm long. 

Ecology 

The germination of T. terrestris starts with the onset of first 
rain in rainy season, within 5 to 7 days of late spring or early 
summer in India ( Misra, 1962 ). The rate of germination 
declines with depth and heaviness of soils. The seeds can 
also germinate on the soil surface. The seeds can remain 
dormant for 3 to 6 years ( Goeden and Ricker, 1973). T. 
terrestris occurs on almost any soil type but prefers to grow 
in dry, loose, sandy soils and prospere near sand dunes or 
loose blown soil around field margins. It also grows in 
heavier soils and on compact soils along roadsides ( Holm et 
al., 1977). 

The survival of T.terrestris in dry conditions is mainly due 
to deep root system ( 2m or more) and large root volume, 
which is capable of tapping soil moisture efficiently. The 

plant can have a root volume of 5.3 m and is able to extract 
14.1 kg of water per plant in excess of the rainfall received ( 
Davis and Wiese, 1964). It requires 96 kg of water for 
production of 1 kg of dry matter. Because its water 
requirements are low, it can survive droughts ( Davis et al., 
1965). T. terrestris is cultivated in India to reduce soil 
erosion and loss of water. It is also used to improve soil 
texture and water holding capacity in wastelands ( 
Brajeswar,2002) 

Medicinal Uses of T.terrestris 

 In India, T.terrestris is used in folk medicine as a tonic and 
diuretic. It is used for the treatment of painful urination, 
calculous affections and Bright’s disease. The leaves are 
rich in Calcium, provide a cheap supplement to rice diets 
(Ambusta,1986). T.terrestris has potential and is used in 
treatment of urinary stones ( Al Ali et al.,2003), Parkinson’s 
disease (Badmaev,2002), liver and eye diseases and benigh 
prostatic hyperplasia (Lokesh et al.,2001). The plant can 
improve male sexual function (Gauthaman et al., 2002) and 
the performance of athletes (Krcik, 2001). 

In Siddha medicine, T.terrestris is used in the form of 
decoction to treat urinary tract infections, urolithiasis, 
dysmenorrheal and edema. In Ayurveda, the powder of 
fruits of T.terrestris is used for overall physical strength as 
well as sexual strength by building all the tissues, especially 
Shukra dhatu ( reproductive tissue) but it is not considered 
as a particular vajikarana ( sexual functions) herb ( 
Ayurveda Glossary, 2017). It is considered to be useful in 
kidney, bladder, urinary tract and urogenital related 
conditions- act as diuretic. In Kashmir, a tea is made out to 
treat all kinds of fevers. 

References 
1. Ambusta SSP (1986), The Useful Plants of India, New Delhi, India: Publications and Information Directorate, CSIR.
2. Al Ali M., Salman W., Husni T. and Al Badr A. (2003), Tribulus terrestris: preliminary study of its diuretic and

contractile effects and comparison with Zea mays,  Journal of Ethnopharmacology,85 (2-3):257-260.
3. Ayurvda Glossary (2017), Gokshura- Ayurveda Glossary, 2017.07.17.
4. Badmaev V.(2003), The evolving approach to Parkinson’s disease, NutraCos 1(4):14-16.
5. Brajeshwar (2001-2002), Gokshura, Wastelands News, 17(2):46.
6. Davis R. and Wiese A. (1964), Weed root growth pattern in the field, Proceedings of the 17th Southern Weed

Conference, Knoxville,USA, Univ. of Tennessee at Knoxville, 367-368.
7. Davis R., Wiese A. and Pafford J. (1965), Root moisture extraction profiles of various weeds, Weeds, 13,98-100.
8. Gauthaman K., Adaikan P.G. and Prasad RNV (2002), Aphrodisiac properties of Tribulus terrestris extract
9. (Protodioscin) in normal and castrated rats, Life Sciences, 71 (12):1385-1396.
10. Goeden R.D. and Ricker D.W. (1973), A soil profile analysis for puncture vine fruit and seed, Weed Science, 21: 504-

507. 
11. Holm L.G., Plucknett D.L., Pancho J.V. and Herberger J.P. (1977,  The world’s worst weeds, Distribution and
12. Biology. Honolulu, Hawaii, USA, Univ. Press of Hawaii.
13. Krcik J.A. (2001) ,Performance- enhancing substances: what athlets are using, Clevel and Clinic, Journal of Medicine,

68(4): 283-302.
14. Lokesh U., Tripathi K., Kulkarni K.S. and Upadhaya L. (2001), A study of Prostane in the treatment of benign
15. Prostatic hyperplasia, Phytotherapy Research, 15(5): 411-415.
16. Misra  D. (1962), Tribulus terrestris weed in arid zone farming, Indian Journal of Agronomy,7: 136-141.
17. Parsons W.T. and Cuthbertson E.G. (1992), Noxious weeds of Australia, Melbourne, Australia, Inkata Press, 692pp.
18. Yang S.J. and Yu B.S. (1981), Anatomical characteristics and phototropic movements of leaves of Tribulus terrestris L.

(C-4 plant), Acta Agriculturae Universitatis Pekinensis, 1: 85-90.
38 



Madhav Research and Review: A Multidisciplinary International Journal   / Vol-3 / Issue I / July – December 2017  
ISSN-2455-5851 (online) UGC approved (Ref.no. 63960) 

39 

Critical appraisal of the organisational climate of certain 

manufacturing units of Udaipur (Rajasthan) 

Stuti Kaushik Mishra1, Anuja Kaushik Shukla2 
1 H R Trainer, Jacksonville, Florida State, US, e-mail: acme.stuti@gmail.com 

2 SAP Analyst, Singapore, e-mail: kaushik.anuja7@gmail.com 

Abstract 
Effectiveness of any organisation to yield desired results entirely depends upon the climate, the organisation 

bears.This paper consists of the assessment and appraisal of the organisational climate of certain selected 

manufacturing units of Udaipu (Rajasthan) and adjoining areas, using the standardised scale (questionnaire) 

developed by Sharma (1987). 

Introduction 
Organisational climate needs to be viewed from 

total system point of view. Some theorists may be 

of the opinion that there are as many climate as 

there are people in the organisations. There may 

exist different climates within different 

departments ( or subsystems) in the organisation, 

and these sub-climates will be integrated in the 

similar fashion of integrating attitudes of 

employees, so as to form the organisational 

climate. An effective climate in a simple and static 

environment may prove to be dysfunctional in a 

dynamic and complex environment (Hellreigel and 

Slocum). At the same time it should be noted that 

the climates of different organisational subsystems 

are seldom radically different. 

Certain elements , differing from organisation to 

organisation, exert influence on the existing climate 

such as structure or process in some organisations 

and level of technology in other. Five types of 

factors viz. organisational context, structure, 

process, physical environment and system values 

and norms have been identified (James and Jones).  

While looking into the overall climate of the 

commercial organisations, the factors like career 

development of the personnel, extent of grievance 

handling, satisfaction of employees from 

remuneration and compensation, extent of 

participation of employees in the organisational 

working, indiscrimination,  recognition of good 

work,  job security and safety at work place, 

training and education imparted to the employees 

and welfare activities by the organisation.  

Methodology 
Locale of the study 
The study was conducted in the nearby areas of 

Udaipur (Rajasthan). 

Universe of the study 
Manufacturing units of  both public  as well as 

private sector  were selected  for the study.Since 

several behavioral factors play vital role while 

perceiving the ‘climate’ of the organisations by 

their wokforce, it was considered appropriate to 

include managers of these units in the study. 

Managers (middle and lower levels) from both, 

private and public sectors manufacturing units 

constituted the universe of the study. 

Sampling Design and Selection of Sample 
Stratified random sampling procedure using non-

probability sampling technique was resorted to for 

personnel of middle and lower management levels. 

Organizations consist of three management levels 

namely, top , middle and lower. The top 

management is policy making level. These 

managers are the culture creators in an 

organisation, who bound to have different 

perception from the implementers (middle level 

and lower/shop floor level managers ). Therefore , 

only the middle and lower level managers 

cnstituted the sample and top managers were 

excluded. 

Sample size being 200, 100 were from each public 

and private sector manufacturing units. Out of 100 

of private and public sector units, 50 were from 

each middle and lower levels of public as well as 

private units. 

Delimitations of the study 
The study was delimited to  Udaipur district and its 

nearby areas. 

The study was delimited to male respondents. 

The study was delimited to respondents from 

manufacturing units. 

The study was delimited to two management levels 

namely middle and lower. 

Selection of the Tool 
Organisational  Climate Questionnaire, developed 

by Sharma (1987), was used to know the views of 

respondents. The basic purpose of the questionnaire 

was to measure the personnel policies and practices 

of an organisation as seen through the eyes of its 
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employees. The concurrent validity of the 

questionnaire  was established. All nine dimensions 

of organisational climate, as hypothesized, were 

positively and significantly related to supervisory-

management relations. 

The questionnaire had got 27 items in which each 

statement was rated on a 4-point scale. In all 

following nine dimensions  of organisational  

climate were measured having three items in each. 

In this way , each dimension had maximum nine ( 3 

scores x 3 statements = 9 ) score, whereas the total 

scale of nine dimensions had the maximum score 

of 81. 

 Career development

 Grievance handling

 Remuneration and compensation

 Participative management

 Indiscrimination

 Recognition of good work

 Job security and safety at work place

 Training and education

 Welfare activities

Collection of Data 
Background Information 
Personal information of all two hundred subjects 

regarding their qualifications, total professional 

experience, working years in the present 

organisation and present emoluments were 

collected. 

Information of the scale 
The questionnaire, as mentioned in the 

methodology section, was given to two hundred 

subjects to get their view points. 

Analysis of Data 

Statistical Analysis of Data 

- Frequency and Percentage distributions of

subjects belonging to various categories 

with respect to different parameters were 

computed. 

- Mean scores for each item was calculated

by adding the weights given to each item 

in the scale by the respondents and then 

dividing the total scores by number of 

respondents. 

- Paired ‘t’ test: In order to find out the

significance of differences in 

organisational climate in different 

catagories of managers, paired t values 

were calculated. 

Results and Discussions 
Profile of the respondents 

Distribution of respondents of different categories 

based on age, qualification, professional 

experience, length of service in the organisation 

and total emoluments is shown in tables 1 to 5 

respectively.  

Climatic Analysis of the organisations 

Table no.6 consists of the mean scores of different 

dimensions ( nine) of organisational climate for 

different categories of sample. The maximum 

possible scores for each dimension and for total 

organisational climate are nine and eighty one 

respectively. 

Dimension wise Discussions: 

Career Development 
In case of career development, in public sector as 

well as in private sector units, the mean scores of 

middle level managers (M2) are higher than the 

lower level managers (M3). In case of public sector 

units, this difference is 1.8 while in case of private 

sector units this difference is 1.2 only. The 

opportunities available in the organisation for 

advancement  and growth of the managers  and 

regular plans  for the availability of such 

opportunities were the main items in this 

dimension. Higher scores in case of middle level 

managers ( M2) of both the categories may be 

attributed to their achieved career, which has 

resulted  into their perceptions, different from M3 

level managers, who are comparatively more 

conscious about their careers. Mean scores of 

public and private sector managers  are 5.9 and 6.8 

respectively. Higher score in case of private sector 

clearly indicates the better career avenues in such 

organisations making the overall mean 6.35. 

Grievance Handling 

Mean scores of this dimension  show the same 

trend as in case of ‘career development’. Middle 

level managers  (M2) of both the sectors  are 

comparatively more positive about their 

organisations, scores being 7.0 and 4.8 for public 

and private sector respectively. The difference s in 

case of public and private sectors are 1.0 and 1.3 

respectively. It may be attributed to their lesser 

grievances or their higher satisfaction level. Mean 

scores of public and private sectors being 6.5 and 

4.2 respectively, indicate that public sector 

managers are more satisfied as for as this 
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dimension is concerned. In public sector 

organisations, the presence of formal forums for 

grievance handling ascribe  to these scores. 

Remuneration and Compensation 

The M2 level managers of public sector are not so 

positive about this dimension package of their 

organisations as M3 level managers  (scores being 

6.5 and 7.0 ), but the average score of public sector 

managers is higher than the average score of 

private sector managers ( 6.8 and 6.3 ). 

In case of public sector, lower level managers (M3) 

and in case of private sector, middle level managers 

seem to be more positive than their colleagues. 

Expectations of M3  of public sector about the 

remuneration and compensation are lesser than 

their M2 level colleagues. They are comparatively 

newer in the employment and have the lesser social 

responsibilities. M3 level managers in the private 

sector  are not as satisfied as their senior colleagues 

(M2 level managers). In the private sector units, the 

compensation package for lower level managers is 

comparatively lesser and secondly there is no job 

security, which demoralised them while rating this 

dimension. 

Participative Management 

In case of this dimension, the mean scores of M2 

are higher than M3. In case of public sector, this 

difference is 2.6 while in case private sector units, 

it is 0.8 only. Higher scores of M2 of public and 

private sectors are due to large extent of 

participation in the decision making process and 

other day-to-day matters. This score is more in case 

of private sector managers ( 7.2) showing more 

involvement of employees in the organisational 

matters and in decision making, but the smaller 

difference between scores of M2 and M3 of private 

sector units shows that M2 and M3 level managers 

, both, are involved in organisational decisions upto 

a larger extent. Score of M3 level managers of 

private units (6.4 ) is very close to score of M2 

level managers of public sector ( 7.0 ) showing that 

their participations in the decision making is more 

or less same. High mean score of private sector 

(6.25) comparing with that of public sector (5.70) 

shows more involvement of private sector 

managers in the organisational decision-making. 

Indiscrimination 

Mean scores of public sector and private sector 

units are 6.6 and 5.9 respectively, which show that 

perceptions of public sector managers about 

impartial treatment  by the management is better 

than the private sector managers. In the private 

sector, the promotions and other monetary and non-

monetary benefits are performance based, not the 

seniority based. Personnels have unconsciously 

perceived it as discrimination. The higher scores of 

M2  level managers  in both the categories, public 

and private, show that these managers (M2) are 

more realistic, which is expected also because of 

their maturity. 

Recognition of Good Work 

 This dimension includes the items like recognition 

of good work, appreciation of employees who 

contribute to the company’s productivity and 

efficiency and invariable appreciation of hard 

work. The mean scores of both middle level (M2) 

and lower level (M3) managers of private sector 

are higher than those of public sector resulting into 

higher overall score of private sector (6.9 and 5.2 

of private and public sector managers). It clearly 

shows that perceptions of private sector managers 

about the recognition and appreciation of good 

work is more positive than the public sector 

managers, which is generally considered true. 

 Job Security and Safety at Workplace 

Mean scores of public and private sector managers 

are 6.9 and 3.8 respectively showing that 

perceptions of public sector managers regarding 

these set of factors is more positive. Intra-sector 

analysis reveals that in public  sector M2 level 

managers are more satisfied (7.0 score) than the 

M3 level (6.8 score), while in private sector, the 

trend is just opposite (scores of M2 and M3 are 3.0 

and 4.6 respectively).  

In case of private sector, higher is the hierarchy 

level lesser is the job security due to which M2 

managers of private sector are more concerned 

about their job security, which is clear from their 

lower score than the M3 level managers. In case of 

public sector, factor of ‘job security’ is equally 

working in M2 and M3 level managers, but the 

‘safety at work place’ has become more prominent. 

Overall score of this dimension is much higher than 

the mean score of private sector, being 5.35 and 3.8 

respectively.  

Training and Education 

In case of this dimension, the mean scores of public 

sector is 6.4 and that of private 3.6, showing the 

perception of the respective categories of 

managers. Public sector managers , particularly the 

M2 level, perceive in most positive way. It seems 

that they are comparatively more satisfied from the 

training facilities and regularity of training and 
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education, but there is no substantial difference 

between the M2 and M3 level managers (0.8) 

indicating that organisations are worried about the 

training and education facilities of M2 and M3 

level managers. The same is true for the private 

sector.  

Welfare Activities 

Various scores of this dimension show that the 

perception of public sector managers is more 

positive than their private sector counterpart (mean 

scores are 6.8 and 5.1 respectively). If analysed 

level wise, M2 level managers of public sector 

sector organisations feel more satisfied than M3 

level managers, while the trend is just opposite in 

case of public sector where M3 level managers are 

more positive showing that quality of welfare 

activities is most suitable to M3 level managers. 

Paired t test: 
Table no.7 contains the range of scores, mean 

scores and the t-values of the total scores of 

organisational climate in between different 

categories of managers. 

In the public sector, the M2 level managers had 

wider score range (18-72) in comparison to M3 

level managers whose scores ranged between 24 to 

66. Further, although the mean score on the total

organisational climate for M2 level managers 

(50.76) was higher than thev total mean score 

(46.80), but the computation of t-value (0.64) 

indicated that the difference between mean scores 

of managers of M2 and M3 levels of public sector 

organisations was non-significant. A similar M2 

and M3 levels of private sector organisations was 

non-significant. A similar analysis was done for 

private sector sample also where M2 level 

managers had individual score as low as 19 and as 

high as 63 and the M3 level managers had 

comparatively  a narrow range  (21-59). The t-

value calculated for the individual scores of M2 

and M3 level managers  came to be 0.76. Further, 

when the scores of the M2 level managers and M3 

level managers of both types of organisations were 

clubbed together and t-test was applied between 

public and private  sector organisations, t-value 

(0.72) again came to be non-significant. 

The analysis shows that in both the types of 

organisations, as far as the overall perception of 

organisational  climate by the different levels of 

managers is concerned, no difference in the 

organisational climate was observed. This 

similarity may be attributed to the exposure to 

more or less similar organisational climate by both 

the levels of managers of both the types of 

organisations. 

A further analysis of M2 level managers  of public 

sector  and private sector was done. This indicated 

a significant difference between the private and 

public sector with t-value being 1.99 which is 

significant at 5% level. In case of M3 level 

managers, the t-value came to be 2.72, which is 

significant at 1% level. When the scores of M2 and 

M3 level managers  of public sector were clubbed 

together to compare with the total sample of both 

the levels of private sector, the t-value came to be 

2.38, which was significant at 1% level. 

The significant values for all these comparisons 

indicate that there was a significant difference in 

the perceptions between the two selected types of 

organisations by the managers of both the levels 

i.e. the middle managemant level managers of 

public sector perceived their climate in a 

significantly different way than their counterparts 

in the private sector organisations. Similar 

conclusions can be drawn  for lower level 

managers and the total managers of one type of 

organisations. This can be attributed to the different 

climatic conditions viz. career development, 

grievance handling, recognition of good work, etc. 

Conclusion 

The results of the study, followed by in-depth 

discussions, suggest  that there was a substantial 

difference in the organisational climate of public 

and private sector units. However, no significant 

difference was observed in between the managers 

of two levels in public as well as private 

manufacturing units. In general, both the types of 

organisations, private in particular, are required to 

concentrate more on the career growth of their 

managers and also more emphasis on training and 

development. Today’s managers aspire for 

exponential growth which is only possible by 

appropriate management development. It will also 

help organisations to get rid of the problem of 

‘loyalty crisis’, which is intensely plagued in the 

contemporary organisations. 
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Table No. 1 

Distribution of respondents by their Age 

 Age 

(years) 

Public 

Sector 

M2 

( N=50) 

Public 

Sector 

M3 

( N=50) 

Public 

Sector 

Total 

Private 

Sector 

M2 

( n=50) 

Private 

Sector 

M3 

( n=50) 

Private 

Sector 

Total 

(n=50) 

Overall 

Total 

(200) 

Less 

than 30 

nil nil nil nil 6 6 6 

30-35 2 12 4 6 11 17 31 

36-40 16 14 30 8 13 21 51 

41-45 8 nil 8 14 10 24 32 

46-50 10 9 19 12 10 22 41 

More 

than 50 

14 15 29 10 nil 10 39 

Table No. 2 

Distribution of respondents by their Qualifications 

Age (years) Public 

Sector 

M2 

(n=50) 

Public 

Sector 

M3 

(n=50) 

Public 

Sector 

Total 

(n=100) 

Private 

Sector 

M2 

(n=50) 

Private 

Sector 

M3 

(n=50) 

Private 

Sector 

Total 

(n=100) 

Overal

l 

Total 

(200) 

Professional 

- Diploma

(Engg.) 

- Degree

(Engg.) 

- MBA/CA/CS

- Others (LLB

) 

2 

13 

7 

5 

11 

19 

13 

nil 

13 

32 

30 

5 

1 

18 

18 

nil 

4 

11 

21 

3 

5 

29 

39 

3 

18 

61 

69 

8 

Non-Professional 

- P G

- Graduation

- Others

10 

3 

nil 

7 

nil 

nil 

17 

3 

nil 

9 

3 

1 

2 

9 

nil 

11 

12 

1 

18 

15 

1 

Table No. 3 

Distribution of respondents by their Professional experience 

Age 

(years) 

Public 

Sector 

M2 

( N=50) 

Public 

Sector 

M3 

( N=50 ) 

Public 

Sector 

Total 

( N=100) 

Private 

Sector 

M2 

( n=50) 

Private 

Sector 

M3 

( n=50) 

Private 

Sector 

Total 

( n=100) 

Overall 

Total 

( 200) 

Less 

than  5 

nil nil nil nil 1 1 1 

5-10 nil 12 2 nil 7 7 9 

11-15 9 24 33 13 35 48 81 

16-20 28 8 36 22 7 29 65 

More 

than 20 

13 6 29 15 nil 15 44 

43 



Madhav Research and Review: A Multidisciplinary International Journal   / Vol-3 / Issue I / July – December 2017  
ISSN-2455-5851 (online) UGC approved (Ref.no. 63960) 

Table No. 4 

Distribution of respondents by their length of service in their organizations 

Age 

(years) 

Public 

Sector 

M2 

(N=50) 

Public 

Sector 

M3 

(N=50) 

Public 

Sector 

Total 

(N=100) 

Private 

Sector 

M2 

(n=50) 

Private 

Sector 

M3 

(n=50) 

Private 

Sector 

Total 

(n=100) 

Overall 

Total 

(200) 

Less 

than 5 

nil nil nil Nil 1 1 1 

5-10 2 14 16 12 16 28 44 

11-15 16 25 41 14 30 44 85 

16-20 25 7 32 18 3 21 53 

More 

than 20 

7 4 11 6 nil 6 17 

Table No. 5 

Distribution of respondents by their Total emoluments 
Total 

emoluments 

per month 

(Rs) 

Public 

Sector 

M2 

(N=50) 

Public 

Sector 

M3 

(N=50) 

Public 

Sector 

Total 

(N=50) 

Private 

Sector 

M2 

(n=50) 

Private 

Sector 

M3 

(n=50) 

Private 

Sector 

Total 

(n=100) 

Overall 

Total 

(200) 

Less than 

15000 

nil nil nil nil 4 4 4 

15000-20000 5 16 21 25 27 52 73 

20001-25000 16 31 47 16 10 26 73 

25001-30000 29 3 32 nil nil nil 32 

More than 

30000 

nil nil nil 2 nil 2 2 

Not available nil nil nil 7 9 16 16 

Table No. 6 

Mean scores of different dimensions of Organisational climate for different categories of 

sample 
Category Career 

Develop

ment 

Grieva

nce 

Handli

ng 

Remunerat

ion and 

Compensat

ion 

Participati

ve 

Managem

ent 

Indiscr

imi 

-nation 

Recognit

ion 

of 

Good 

work 

Job 

securi

ty & 

Safety 

Trainin

g and 

Educati

on 

Welfar

e 

activiti

es 

Public 

Sector 

M2 

M3 

Total 

Private 

Sector 

M2 

M3 

Total 

6.8 

5.0 

5.9 

7.4 

6.3 

6.8 

7.0 

6.0 

6.5 

4.8 

3.5 

4.2 

6.5 

7.0 

6.8 

6.0 

5.5 

5.8 

7.0 

4.4 

5.7 

7.2 

6.4 

6.8 

7.2 

6.0 

6.6 

6.8 

5.0 

5.9 

6.0 

4.4 

5.2 

7.0 

6.8 

6.9 

7.0 

6.8 

6.9 

3.0 

4.6 

3.8 

6.8 

6.0 

6.4 

4.0 

3.2 

3.6 

7.6 

6.0 

6.8 

4.6 

5.6 

5.1 
Overall 

Total 
6.35 5.35 6.30 6.25 6.25 6.05 5.35 5.00 5.95 

  Maximum possible score:   Total            81 

  Dimension wise    09 
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Table No. 7 

Paired t-test for Organisational climate scores between 

different categories of sample 

Categories Range Mean T cal 

Public Sector 

        M2 (n=50) 

V/s 

        M3 (n=50) 

18-72 

24-66 

50.76 

46.80 

0.64 ns 

Private Sector 

          M2 (n=50) 

V/s 

M3 (n=50) 

19-63 

21-59 

61.92 

57.57 

0.76 ns 

Total   M2 (n=100) 

V/s 

Total    M3 (n=100) 

18-72 

21-66 

56.34 

49.18 

 0.72 ns 

M2 Level 

     Public Sector (n=50) 

V/s 

      Private Sector (n=50) 

18-72 

19-63 

50.76 

61.92 

1.99** 

M3 Level 

       Public Sector ( n=50) 

V/s 

       Private Sector (n=50) 

24-66 

21-59 

46.80 

57.57 

2.72* 

Total (M2 and M3 ) 

      Public Sector (n=100) 

V/s 

       Private Sector (n=100) 

18-72 

19-63 

48.78 

59.74 

2.38* 

Maximum Possible Score: 81 

Ns:  non- significant        * 1% level of significance      ** 5% level of significance 
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Abstract 

Green marketing is a phenomenon which has developed particular importance in the modern market. This concept has 
enabled for the re-marketing and packaging of existing products which already adhere to such guidelines. 
This paper discusses how businesses have increased their rate of targeting green consumers, those who are concerned 
about the environment and allow it to affect their purchasing decisions. The paper identifies the three particular segments 
of green consumers and explores the challenges and opportunities businesses have with green marketing. The paper also 
examines the present trends of green marketing in India and describes the reason why companies are adopting it and 
future of green marketing and concludes that green marketing is something that will continuously grow in both practice 
and demand. 

Key Words: Green Product, Recyclable, Environmentally safe, Eco Friendly, Green Marketing, Environmental 
Protection, Resource conservation, Recyclable, Ecological marketing,   

Introduction 

Green marketing is one of the most arguable subjects 
which are least understood in   most of the part of the 
world. Although it is one of the most emerging subjects 
in the world now but it is very difficult to find the 
mutual consensus on this concept. Different scholars of 
the marketing have defined this subject differently. So it 
is very difficult to find the most appropriate definition 
of this subject. Green marketing is a phenomenon which 
has developed particular importance in the modern 
market. Green marketing is the marketing of products or 
goods that are supposedly believed to be 
environmentally safe. This concept has enabled for the 
re-marketing and packaging of existing products which 
already adhere to such guidelines. Additionally, the 
development of green marketing has opened the door of 
opportunity for companies to co-brand their products 
into separate line, lauding the green-friendliness of 
some while ignoring that of others. Such marketing 
techniques will be explained as a direct result of 
movement in the minds of the consumer market. As a 
result of this, businesses have increased their rate of 
targeting consumers who are concerned about the 
environment. These same consumers through their 
concern are interested in integrating environmental 
issues into their purchasing decisions through their 
incorporation into the process and content of the 
marketing strategy for whatever product may be 
required.  

Emerging needs of green marketing 
in the corporate world

The human being has limited resources on the earth to 
fulfill their needs. As firms have limited natural 
resources they have to develop new ways  of satisfying 
consumers wants. The biggest challenge before the 
green marketing is to satisfy consumer units while using 
marketing activities. There are some reasons by which 
the Green Marketing concept has emerged. Some of 
these reasons can be explained in following way.    

1. Corporate social responsibility:

Now-a-days the companies have started realizing that 
they are the part of the society so they should behave in 
much more responsible way.  Even customers or the 
consumers become more concerned about the Green 
marketing and they have asked many companies to 
disclose their steps taken for the green marketing.  

2. Cut-throat competitive pressure:
Sometimes to retain the competitive position in the 
market, the companies are compelled to modify and 
reduce the behaviour which is detrimental for the 
society and environment.  

3. Government pressure:

Because of the growing awareness of the people, the 
government also wants to protect the consumers and the 
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society. The government has also formed some 
regulations to protect the consumers.   

4. Cost minimization:

The companies can reduce the detrimental wastes and 
can reduce the cost significantly. When companies try 
to reduce their waste then they also try to reevaluate 
their production processes. As a result companies not 
only reduce waste but reduce the need for some raw 
materials also.   

5. Opportunities and Competitive advantage   :

Sometimes companies also adopt the concept of the 
green marketing, availing the new opportunities in the 
market and also take the distinctive advantage in the 
market.  

Barriers to Green marketing 

There are many concerns regarding the commercial 
viability of green products, their acceptance by 
consumers and also how beneficial they are.  

Lack of Awareness 

Consumers are equally confused about buying green 
products and with good reason. Companies should 
create awareness among consumers regarding green 
products and facilitate their sales. For example, Honda 
has run a campaign to build awareness about how fuel 
efficient its cars fleet is.  With an average fuel economy 
of 30.1 MPG, Honda claims to sell “greener” products 
(inclusive of both hybrid and conventional engines) that 
are more than 20% more fuel efficient than the US 
average over the past 10 years. 

Negative Perceptions 

Even when consumers can correctly identify 
environmentally sound products, the green label 
sometimes proves to be the kiss of death. Some green 
products such as Toyota Motor Corp’s “Prius 
automobile” has become status symbol, but many 
environmental friendly products suffer an image 
problem. According to the 2007 Green Gauge study of 
more than 2,000 Americans, 61% believe that green 
goods perform worse than conventional items. Indeed, 
early green products often trailed behind their 
conventional competition. Early hybrid cars, for 
example, had less power than non-hybrid cars. CFL 
light bulbs also had to overcome problems, early 
versions were slow to light up, had weak light when 

they did illuminate, and didn’t fit properly into most 
normal light fixtures. 

Distrust 

A 2007 study by Terra Choice Environmental 
Marketing Inc. (“The Six Sins of Green washing”) 
examined 1,753 environmental product claims and 
found that all but one were misleading or just plain 
false. In the misleading category, some companies tout 
product features that are actually mandated by law. For 
example, insecticides, lubricants, oven cleaner gels, 
cleaners, and disinfectants all labeled as CFC-free. But 
no products sold today in the United States have CFCs, 
because the federal government banned the ozone-
eating propellants almost three decades ago.  

High Prices 

Price is considered as the largest barrier for buying 
green products, found the U.K. Department for 
Environment, Food, and Rural Affairs in its 2007 
survey of 3,600 U.K. consumers. Sometimes, the 
markets are not mature enough to accept green products 
because of their high price as compared to the non-
green equivalents. As in case of Honda’s hybrid car, 
green products have to be made more affordable in 
order to increase their acceptance.  

Breaking down barriers: Keys to 
successful Green marketing 

Knowing what stops consumers from buying green 
products is only half the battle. The other half is to 
know how to break down these barriers. Below are the 
ways which companies should consider for removing 
the hurdles between green thoughts and green acts.  

Know your customer 

Make sure that the consumer is aware of and concerned 
about the issues that your product attempts to address. 
For example, Whirlpool learned the hard way that 
consumers wouldn't pay a premium for a CFC-free 
refrigerator because consumers did not know what 
CFCs were. 

Empower consumers 

Make sure that consumers feel, by themselves or in 
concert with all the other users of your product, that 
they can make a difference. This is called 
“empowerment” and it’s the main reason why 
consumers buy greener products. 
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Be transparent 

Consumers must believe in the legitimacy of your 
product and the specific claims you are making. This 
means that companies are actually doing what they 
claim to be doing in their green marketing campaign 
and the rest of their business policies are consistent with 
whatever they are doing that's environmental friendly. 
Both these conditions have to be met for business to 
establish the kind of environmental credentials that will 
allow a green marketing campaign to succeed. 

Reassure the buyer 

Consumers must be made to believe that the product 
performs the job, it is supposed to do; they won't forego 
product quality in the name of the environment. 

Consider your pricing 

If companies are charging a premium for their product 
and many environmental preferable products cost more 
due to economies of scale and use of higher-quality 
ingredients, make sure that consumers can afford the 
premium and feel it’s worth it.  

Give your customers an Opportunity to participate 

This means personalizing the benefits of your 
environmental friendly actions, normally through letting 
the customer take part in positive environmental action 

Green initiatives taken by some 
Indian companies

Many companies in India are adopting green for 
capturing market opportunity of green marketing. Listed 
below are examples of some Indian companies which 
have taken a green initiative. This shows a commitment 
of companies, either as part of their corporate social 
responsibility or otherwise, to do something worthwhile 
in this direction. 

• Idea Cellular implemented its national campaign
‘Use Mobile, Save Paper’. The company organized
Green Pledge campaigns to save paper and trees.
Idea decorated bus shelters with potted plants and
tendril climbers to communicate the green
message.

• Nokia’s policy is to reduce the environmental
impact of its products. It has taken the initiative to
take back, recover useful materials and dispose of
waste in a manner that causes least harm to the
environment

• IBM is selling green solutions to corporate data
centers where energy constraints and costs are
limiting their ability to grow, with the promise that
the energy costs would be reduced by half.

• Wipro InfoTech (Green It) was India's first
company to launch environment friendly computer
peripherals. For the Indian market, Wipro has
launched a new range of desktops and laptops
called Wipro Green ware. These products are
RoHS (Restriction of Hazardous Substances)
compliant thus reducing e-waste in the
environment.

• Samsung, in fact, offers a host of eco-friendly
products. It was the first to launch eco-friendly
mobile handsets (made of renewable materials) –
W510 and F268- in India.

• Tamilnadu Newsprint and Papers Limited
(TNPL) was awarded the Green Business
Leadership Award in the pulp and paper sector for
the year 2009-10, based on the EVI Green
Business Survey conducted by Financial Express
and Emergent Ventures India. This was given in
recognition of two clean development mechanism
projects implemented by the company generating
biogas from bagasse wash water, and using the
same as a substitute for furnace oil.

• Oil and Natural Gas Corporation Ltd (ONGC),
India’s largest oil company, has introduced
energy-efficient Mokshada Green Crematorium,
which saves 60 to 70% of wood and a fourth of the
burning time per cremation.

• Reva, India’s very-own Bangalore-based company
was the first in the world to commercially release
an electric car. Reva is being sold in countries like
UK, Ireland, Belgium, Spain, Cyprus, Greece and
Norway.

Conclusion 

Though the steps have been taken by the governments 
and the companies in different countries to create 
awareness among the people and promote green 
products but still  Green Marketing concept is in 
infancy. So, more efforts need to be done to make this 
concept more viable and workable. Companies should 
take green marketing as a positive concept as it can 
promote the sales and profitability.   

 Green marketing subsumes greening products as well 
as greening firms. Though normative concerns impact 
consumers’ and firms’ decision making, economic 
aspects of green marketing should not be neglected. 
Managers need to identify what ought to be greened: 
systems, processes or products? Consumer apathy to 
green products is due to many factors, including 
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inadequate information about levels of greenness, lack 
of credibility of firms’ claims and the tendency to free 
ride. It can also be argued that while green marketing 
initiatives are linked to specific product improvements, 
corporate-level initiatives are linked to the overall 

management of the firm’s reputation. Thus, in some 
ways, green marketing at the corporate level overlaps 
with the strategic management function. With minimum 
side effect and nutritious and natural foods would have 
higher acceptability.  
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Abstract 

The highest peak of  Mount Abu is Guru Shikhar at 1722 m (5,650 ft) above sea level. The area is botanically the most 
important part of the Rajasthan. Here the climate is more humid and environmental conditions are quite favorable for the 
growth of natural vegetation. The slopes and base (Foot hills) including the plateau are covered with mixed deciduous 
forest, sprinkled with evergreen species. The main tribes of the study area are Bhil, Meena, Garasia and Kathodi, which 
form 12% of the total population of the state. The paper reviews the ethano medicinal uses of 15 plant species of Mount 
Abu,  Rajasthan, used by the traditional practitioners. These hill ranges possess an abundant population of various tribes. 

Keywords: Abu, Evergreen Species, Ethno medicine. 

Introduction 

Southern region of Rajasthan includes mainly Mt. Abu, 
Sirohi, Kumbalgarh, Dungarpur, Parasramji, Udaipur 
and Banswara(1). Mount Abu  is referred to as 'an oasis 
in the desert' as its heights are home to rivers, lakes, 
waterfalls and evergreen forests .The climate of Mount 

Abu varies greatly from the foot hills to high altitude. 
Average rainfall in Mount Abu is 1500 mm (2). 
Collection of medicinal plants from different Mount Abu 
regions has been a common practice among indigenous 
people and medical practitioners. The vegetation of 
Mount Abu supports dry deciduous, semi-deciduous and 
evergreen species, which changes with the increase in 
altitude (3). 

Climate data for Mount Abu/ Historical Weather data (4) 
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

Avg. 
Temp.(°C) 

14.3 16.5 20.7 24.9 27.1 25.1 22.1 20.8 21.6 22.2 18.9 16.2 

Min. 
Temp.(°C) 

9.1 11.4 15.7 19.9 22.3 20.7 19.5 18.6 18.6 17.3 13.3 11 

Max. 
Temp.(°C) 

19.6 21.7 25.8 29.9 32 29.5 24.8 23 24.7 27.1 24.5 21.5 

Precipitation 
/Rainfall 
(mm) 

4 3 2 2 7 96 572 641 266 12 7 3 

The precipitation varies 639 mm between the driest month and the wettest month and the variation in temperature 
throughout the year is 12.8 °C. 

Table 1: Fifteen Ethano-medicinal Plants of Mount Abu area, Rajasthan 

S.No. Name Botanical Name Family English Name Useful Part 
Ankol Alangium Salvifolium 

(linn.f)Wang 
Alangiaceae Sage leaved 

Alangium 
Root, bark, 
Fruit 

Aapamarg Achyranthus aspera Linn. Amaranthaceae Prickly Chaff 
Flower 

Root, Leaves, 
Seeds, Whole 
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Part 
Satyanashi Argemone maxicana Linn. Papaverceae Mexican 

Poppy 
Root, Seed 

Sweta-aak Calotropis gigantic(Linn). R. 
Brown 

Apocynaceae Giant 
Milkweed 

Root bark,  
leaf, latex 

Aak (Red) Calotropis procera (Ait.) R.Br. Apocynaceae Madar Root, Latex, 
Flower, leaves 

Bijora Citrus Medica Linn. Rutaceae Citron, wild 
lemon 

Fruit 

Nagarmotha Cyperus rotundus Linn. Cyperaceae Nut-Grass Rhizome 
Ama-haldi Curcuma Anada Roxb. Zingiberaceae Mango ginger Rhizome 
Indra-varuni Cirullus colocynthis Linn. Cucutrbitaceae Bitter-apple Fruit, Root 
Tarkari 
(Shudra-
agnimanth) 

Clerodendrum Phlomidis 
Linn.F. 

Verbinaceae Glory Bower Leaves, 
Rootbark 

Vidarikand Dioscorea bulbifera Linn. Dioscoreaceae Air potato, 
Potato yam. 

Rhizome 

Dugadhika Euphobia hirta Linn. Euphorbiaceae Pill bearing 
spurge, 
Asthma weed, 
Snakeweed, 

Whole plant 

Adusa Justica adhatoda Nees. Acanthaceae Malabar Nut Root, Leave, 
Flower 

M Madhuk Madhua indica (Koen.) Sapotaceae Butter tree Flower,Seed, 
Oil 

Nirgundi Vitex Nirgundo Linn. Lamiaceae Five-leaved 
chaste tree 

Leaf, Fruit 

Table:2 Plants and their properties according to Ayurvedic text (5) 

S.N. Sanskrit Name *Guna **Rasa Virya 
*** 

Vipak Dosh-Karam 

Ankol Laghu, Snigdh, 
Tikshana, Sar 

Tikta, Katu, 
Kashaya 

Ushna Katu Kaphavatahar, 
Pitta-Samsodhan 

Aapamarg Laghu, Ruksha, 
Tikshana 

Katu, 
Tikta 

Ushna Katu Kaphavatahar 
Kaphapitta 
samsodhan 

Satyanashi Laghu, 
Ruksha 

Tikta Sheet Katu Kaphapithar 

Sweta-aak Laghu, Ruksha Katu, Tikta Ushna Katu Vatakaphahar 
Aak Laghu, Ruksha, 

Tikshana 
Katu, Tikta Ushna Katu Kaphapitahar 

Matulung Tikshana Amala Ushna Amala Kaphavatahar 
Mustak Laghu, Ruksha Tikta, 

Katu, 
Kashaya 

Sheet Katu Kaphapittahar 

Ama-haldi Laghu, Sara Madhura, Tikta Sheet Katu Kaphapittahar 
Indravaruni Tikta Laghu, Ruksha Ushna Katu Kaphapittahar 
Tarkari Laghu, Ruksha Katu, Tikta, 

Kashaya 
Ushna katu Kaphavatahar 

Varahikand Laghu, Snigdh Katu, Tikta, 
Madhur 

Ushna katu Tridoshahara 

Dugadhika Ruksha, Guru, 
Tikshana 

Katu, Tikata, 
Madhur 

Ushna Katu Kaphahar 

Adusa Ruksha, Tikta, Sheeta Katu Kaphapittahar 
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Laghu Kashaya 
Madhuk Guru, Snigdh Madhur, 

Kashaya 
Sheeta Madhur Vatapittahar 

Nirgundi Laghu, 
Ruksha 

Katu, 
Tikta 

Ushna Katu Kaphavatahar 

*Guna (Properties)Laghu-Light, Ruksha-Dry, Tikshana-Sharp
**Rasa (Taste)- Katu-Pungent, Tikta-Bitter, Kashaya- Astringent, Madhur- Sweet 
***Veerya(Active Potential)- Sheeta (Cold), Ushna (Hot Potency). 

The Study 

The study of the fifteen plants was carried out.The details of chemical constituents,main functions and ethano-botanical 
uses have been mentioned. Photographs have also been given for better comprehension.  

1. Dravya -  Ankol
Chemical Constitute --  Root bark- Alangine, Marckine 

Stem Bark- Lamarckinine 
Stem         - Emetine, Cephaeline 
Leaves      -  Ankorine, Campester 
Seeds         - Betulinic acid, Lupeol(6) 

Main Function        --    Vishagna ( Anti-Venome) 
Ethan botanical use --    One glass stem bark decoction is given once a time to cure snakebite. 

2. Dravya- Aapamarg
Chemical Constitute---  Seed-   Oleonolic acid glycosides, Betaine, Achyranthine,

Hentriacontane, Ecdysterone; achyranthes saponin A,B,C,D. 
Leave- Hydroquinone (7) 
Main Function  -  Yakritya ( Liver Tonic) 

Ethan botanical use - Achyranthes aspera is useful in migrane; juice drops are administered via nostril. 
Red variety is also used in impotency. (8) 

3. Dravya – Satyanashi
Chemical Constitute - Whole Plant- Isorhamnetion, Berberine and Protopine.
Seed oil: Myristic, Palmitic, oleic, Linoleic acids.(9)
Main Function   -         Sukh-  Virechan ( Mild-Laxative)
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Ethan botanical use -  Few drops of seed oil with sugar taken in constipation. 

4. Dravya Sweta-Aak
Chemical Constitute- Laurane, Saccharose, B-amyrin, A&B calotropeols, Holarrhetine, Cyanidin-(3)

-rhamnoglucoside, Taraxsterol isovalerate,Giganteol, Calotroposide, Calactin 
      Calotoxin, Calotropins DI &DII, Gigantin.(10) 

Main Function – Krimihar (Anti-worm), Virechan (Laxative) 
Ethan botanical Use -White flowered variety used to treat baadi (gastric problem).  

Leaves – headache, paralysis , Latex – boil, skin disease  (11) 

5. Dravya- Aak
Chemical Constitute- A&B Amyrins, Cyanidin-3-Rhamnoglucoside, procesterol,  B-sitosterol, Calactin 

Caotoxin, Calotropagenin, Calotropin, Calotropain, Proceroside, Proceragenin.(12) 
Main Function- Tikshna-Virechna ( Purgative) 

Ethan botanical Use -Red flower ash used to increase vision and treatment of eye 
infection.  
 Its red flower is used as stone medicine. 

Flower buds – Malaria , Roots – Elephantiasis. (13) 

6. Dravya – Matulung
Chemical Constitute - Whole Plant- Citric acid, Sulphuric acid, glucose, Abscisic Acid, 

 Abscisin II, Limonin, Limonene, Limocitrol, Rutin. 
Peel contains citrol, citrine, Peel- Citroflavonoids.  Essential oil- limonene14) 

Main Function- Triptighana ( Its usful in thrist.) 
      Ethan botanical Use - Cut and add black salt, Ajwain (Trachyspermumammi), cumin (50gm each) and 

Prepare tablets of one spoon size. Take before going to bed. Also take boiled and 
then cooled water,adds saunf (Foeniculumvulgare)to it, grind it in the morning and 
add 2 Batase (sugar drops)and then taken with 250 ml water. Kidney stones get 
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 broken and come out within 5-6 days. 
 The tribals also tie the lemon along with green fresh chillies and charcoal at the main 
 entrance of huts with the belief that evil spirits will not enter in their huts.(15) 

7. Dravya-Mustak
Chemical Constitute- Cineol(+) copadiene, Copaene, Cyperol, Cyperolone, a- Cyperone, (+) epoxyguaiene, 

           Isocyperol, isokobusone, Kodusone, Mustakone, Patchilene, (+) rotundone, 
& b- selinene, Sugenol, b- sitosterol etc.(16) 
 Main Function- Pachan(Digestive) 
 Ethan botanical Use- Root nodule/rhizomes after drying are grinded into powder. If taken as capsule 

        in morning and night help cure rheumatism. Cures stone problem. 
Root is sweet smelling and is used in making agarbatti sticks .(17) 

8. Dravya-Ama-haldi
Chemical Constitute-Myercene, Ocimene,Turmerone, Linalool. Volatile oil (α-pinene, δ-camphor),

 α-curcumene,1-βcurcumene,Phytosterol.(18) 
Main Function- Deepniya(Stimulant), Ruchiprad, Vrishya(Aphrodisiac) 
Ethan botanical Use-   Tuber powder mixed with equal quantity of  Trachyspermum ammiseed powder is 

   given orally once a day for 3 days to cure rickets(19.1). It is mixed with sheep milk 
    and then used for massage to cure nervine pain and swelling, and chronic pain. 

• In urine and  blood inflammation if its half  teaspoon taken along with buffaloes or cow milk. It helps cure
cramp and swelling in legs. Can apply its powder alone for the above effects also.(19.2)
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9. Dravya-Indravaruni
Chemical Constitute- Carbohydrate, Protein, Separated Amino Acid, Tannins, Saponins, Flavanoids,

       Terpenoids, Alkaloids, Anthranol, Steroids, Cucurbitacin A, B, C, D, E (20). 
Colocynthin, α-elaterin, Hentriacontane, Phytosterol. 
Main Action- Tikshna-Virechan (Purgative) 
Ethan botanical Use- Upon ripening the pulp gets dried into grey power. Its 50 gm powder is mixed with 

250 gram ghee  (Animal butter). 50gm amount if taken daily for 10-15 days has been 
Found useful in bone fracture.(21) 

10. Dravya –Tarkari
Chemical Constitute- Root Yield clerodin, Clerodendrin A, Cerolic acid, Ceryl Alcohol,  Raffinose
& clerosterol. Beta-sitosterol and gama sterol also present.
Main Action- Sothhar (Anti-inflammatory), Pandu (Anaemia).
Ethan botanical Use- Bhils apply leaf-juice on the male sex organs to cure syshilis.
• The decoction of fresh roots is also given by them orally to cure gonorrhea and to the children o cure measles.
• They also apply non-edible seed-oil to their hairs as a hair tonic.
• The Saharia and Damor tribals take about 50 gm leaves and boil them in 250 ml water till it is reduced to one-

fourth. Now the decoction is filtered and litlttle sugar is added to it before taking orally thrice a day for 2 days
to cure pain of joints.(22)
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11. Dravya-Varahi-kand
Chemical Constitute- Three furanoid norditerpenes diosbulbins A,B,C,D,E,F,G,H; diosbulbinosides.
Main Function- Balya ( Useful in body-Strength)
Ethan botanical use- Tablet prepared by mixing one crushed Dioscorea bulbifera bulbil, a pinch of

common salt, Curcuma aromatic powder and Jaggery is given once in a day for 
 three days to child patient suffering from typhoid.(23) 

12. Dravya- Dugadhika
Chemical Constitute- Afzelin, quercitrin and myricitrin, rutin, quercitin,euphorbin,kaempferol,

         gallic acid.(24) 
Main Action- Garbhkar, Stanya 
Ethan botanical Use- Root after grinding if taken cures diarrhea, bleeding and cramp in stomach. 
• Latex applied cures nerve bleeding, nerve inactiveness (sunn). Milk collected from aerial roots of Ficus

bengalensis when mixed with one patasha (Kind of sugar drop) and taken for 15 days cures nightfall. Paste of
whole plant when applied over sores and boils cures the affected area.(25)

13. Dravya- Adusa
Chemical Constitute- Vasicine- leaves, roots and flowers. 

   Adhatodine Anisotine Vasicoline,(Johne et al.,1971), Vasicine (Atal, 1980) 
Adhavasinone (Chowdhury and Bhattacharyya, 1987) 
Main Action- Chedan (Exprctorant) 
Ethan botanical Use- Used in cough due to T.B. Its flower and Mishri are mixed to prepare Gulkand. 

      Take 5-6 leaves, boil and filter. Add 2 batashe (kind of sugar drops) to it. Take 
 before going to bed at night. (26) 
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14. Dravya- Madhuk
Chemical Constitute-fruit pulp yields triterpenoids, nut shell has qurcetin and dihydroquercetin, bark of

 the trunk contains lupeol acetate, beta- amyrin acetate. 
Main Action- Raktprasadan (Blood-Purifier) 
Ethan botanical Use- Fresh leaves are used as a bandage on muscular injury. 

• Bread prepared form corolla mixed with wheat flour is eaten with butter for weakness.
• Maize grains mixed with corolla are given to cure weakness .
• Seed oil is laxative and is also applied to itchy skin.

15. Dravya- Nirgundi
Chemical Constitute-Phenol, Dulcitol, Alkaloid-Vitricine, B-sitosterol, Camphene, a- And B- Pinenes

         Angoside, Acunbin, Casticin, Artemetin, Orientin etc.(27) 
Main Action- Vednasthapan (Useful in Pain Management) 
Ethan botanical Use- Used in joint pain and heat stroke. Its seed used in liver ailment. 

Conclusion 

The Mount Abu region is the most important part of the 
Rajasthan in area of botanically view .The climate of the 
area is more humid and enviroment conditions are quite 
favorable for the growth of natural vegetation.Their are 
near about 60 plants species which have ethano medical 
uses from Mount Abu region. 

Tribal and rural people of these areas use these plants in 
their daily life practice to cure of various diseases like 
Malaria, Asthma, Sexual Weakness, Snake bite,  
Migraine,  Impotency, Constipation, Gastric problem, 
Rheumatism, Typhoid etc as well as they use these 
medicines as rasayan to fit their health. 
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Abstract 
Osteoporosis, which literally means porous bone, is a disease in which the density and quality of bone are reduced. 
As the bones become more porous and fragile, the risk of fracture is greatly increased. The loss of bone occurs 
silently and progressively. Often there are no symptoms until the first fracture occurs. Osteopenia/Osteoporosis is a 
burning global problem which affects older population in both developed and developing countries. The alarming 
fact is that by 2050, more than 50% of all osteoporotic fractures will occur in Asia. In India, Osteoporosis is 
emerging as an important public health problem with increasing number of elderly people. Allopathic management 
fails to provide satisfactory results both in the preventive and curative aspects.The present paper discusses the 
potentials and contribution of Ayurveda in prevention and  management of Osteoporosis in present scenario.  

Key Words : Osteoporosis , Asthisoushirya, Asthi Majjagathavatha, Asthikshay 

Introduction 

Osteoporosis is a growing public health problem 
worldwide. It is the “ Silent thief” which is often 
unrecognized until fracture. With a predicted 
dramatic increase of the older population in both 
developed and developing countries, the numbers of 
those with osteoporosis and suffering fractures is set 
to increase dramatically.  Osteoporosis is defined as 
asystemic skeletal disease characterized by low bone 
mass and micro architectural deterioration of bone 
tissue with a consequent increase in bone fragility 
and susceptibility to fracture. The lifetime risk for an 
osteoporotic fracture is 30-50% in women and 15-
30% in men. 

 Both bone formation and resorption  are governed by 
complex interactions of genetic, environmental, 
nutritional, hormonal, age-related and lifestyle 
factors. Bones grow in size during the first two 
decades of life, with acceleration during adolescence, 
followed by a period of consolidation. Bone mass 
subsequently declines with ageing. This is a universal 
phenomenon, occurring in both sex and in all races. 
At all ages, women have less bone mass than do men. 
With ageing this difference becomes more 
pronounced. It is stated by  International 
Osteoporosis Foundation   that one out of 8 males 
and one out of 3 females in India suffer from 
Osteoporosis, making India one of the largest 
affected countries in the world.  The increased 

prevalence of  artificial and premature menopause 
accelerates osteoporotic changes in women.  

Osteoporosis is somewhat similar to high blood 
pressure . For instance, if somebody has  high blood 
pressure, he or she may not know it because people 
rarely experience any symptoms from an elevated 
blood pressure. Untreated hypertension causes 
damage to blood vessels and may end up in stroke, 
CVA etc. over many years. Similarly, when 
somebody develops a fracture from osteoporosis, it’s 
likely that he or she might have the problem for 
years.  World Health Organization has declared the 
decade 2000-2010 as the “Bone and Joint Decade.” 
Government of India under the department of 
AYUSH, has also included Osteoporosis in its 
“Golden Triangle Partnership Programme. 

Even though now people are more health conscious 
and undergoing routine check- ups which include 
monitoring of Blood Pressure, Sugar, Lipid Profiles, 
Liver and Kidney function tests, it miss the tests to 
assess the health status of bone. Common man and 
even medical professionals are least bothered about 
it. So Osteopenia/Osteoporosis is often diagnosed at 
the most devastating stage.  Number of researches 
conducted over Osteoporosis is less while comparing 
to diseases like Diabetes Mellitus, Cardiovascular 
Diseases, Stroke etc.   ‘ Prevention is better than 
Cure’ should be the main point to be remembered 
while treating Osteoporosis. Early detection and 
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prevention of fractures is the vital step in treating 
Osteoporosis.  

Modern medical science is not able to provide 
satisfactory relief for this condition and allopathic 
management produces undesired complications too. 
It can do nothing with preventive aspect especially. 
Ayurveda has immense potential in the treatment of 
dhatugatavyadhi like Osteoporosis. A lot of work 
have been carried out and the results are promising 
but documentation of the studies are not proper. 

Osteoporotic fractures 

Around the world, one in three women and one in 
five men are at risk of an osteoporotic fracture. In 
fact, an osteoporotic fracture is estimated to occur 
every three seconds. The most common fractures 
associated with osteoporosis occur at the hip, spine 
and wrist. The likelihood of these fractures occurring 
particularly at the hip and spine, increases with age in 
both women and men.Of particular concern are 
vertebral (spinal) and hip fractures. Vertebral 
fractures may result in serious consequences, 
including loss of height, intense back pain and 
deformity (sometimes called Dowager's Hump). A 
hip fracture often requires surgery and may result in 
loss of independence or death. 

Causes of Osteoporosis 

As per medical and health experts, most cases of 
osteoporosis are caused due to ageing, body weight, 
lack of sex hormones after menopause, excessive 
smoking or drinking and reactions from certain 
medicines. 

Basically, bones, being a living tissue, constantly 
keep on evolving through formation of new bone 
tissues and bone  resorption takes place. However, 
when these two major functions suffer from 
imbalance,  bones eventually undergo thinning and 
experience a loss in bone density. 

If people in any family have been affected by 
osteoporosis, it is more likely to inherit the disease by 
the next generations. 

Diagnosis 

Men and women over 60-years-old are at higher risk 
of osteoporosis than younger people. Nevertheless, it 
is possible to have osteopenia (low bone mass) or 
osteoporosis at a much earlier age. As osteoporosis 
has no obvious symptoms, it is important to go to the 

doctor if any risk factors apply to the person. By 
making positive lifestyle changes and following 
appropriate treatment strategies in consultation with a 
doctor, osteoporotic fractures can be prevented. 
Doctor will go thorough medical history that includes 
information on any recent fractures and may go for  a 
bone mineral density (BMD) test. 

World Health Organization has defined a number of 
threshold values (measurements) for osteoporosis. 
The reference measurement is derived from bone 
density measurements in a population of healthy 
young adults (called a T-score). Osteoporosis is 
diagnosed when a person’s BMD is equal to or more 
than 2.5 standard deviation below this reference 
measurement. 

Osteopenia is diagnosed when the measurement is 
between 1 and 2.5 standard deviation below the 
young adult reference measurement. 

BMD TEST 
Normal  T-score of -1 or above 
Osteopenia T-score lower than -1 and 
greater than -2.5 
Osteoporosis T-score of -2.5 or lower 
Severe osteoporosis T-score of -2.5 or lower, 
and presence of at least one fragility fracture 

Ayurvedic Treatment and 
Management Approach 

Increase in life expectancy and following faulty 
lifestyle – unwholesome food and sedentary life – are 
the culprits behind the increased prevalence of 
Osteoporosis. The first factor is non-modifiable and 
the disease itself is Swabhava bala pravrittajanya 
vyadhi. Hence, utmost care should be given to 
modify the second factor – through  proper following 
of Dinacharya and Ritucharya to fight against the 
dreadful disease. 

Vatadosha and Asthimajjadhatus are the basic stones 
of samprapti. This condition may occur due to both 
Santharpana and Apatharpana. Apatharpana directly 
causes Vatavridhi, while santharpana leads to 
srotorodhaandavarana which in turn causes 
vatavridhi. There is less chance for Asthimajjadushti 
to occur alone without the involvement of other 
dhatus. So, Rasa Rakta,Mamsa and Medodhatus may 
also be involved in the samprapti. Therefore, 
treatment should start from the level of Jadaragni and 
Dhatwagni.  Updated signs and symptoms of 
Osteoporosis as per the available literature are 
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exactly similar to the lakshanas of Asthimajjakshaya. 
Asthitoda, Danthakeshanaghashatanam are the 
features of Asthikshaya. Majjakshaya  shows 
Asthisoushirya, Bhramaand Timiradarshana. 
Asthigathavatha is having the features like 
Sakthisandhiasthisoola, Teevrabalakshaya and 
Majjagathavatha shows Asthisoushiryam, Aswapna, 
Sthabdhatha and Ruja.(1) The first stage of the 
disease can be considered as Asthikshaya or 
Asthigathavatha, which is mainly characterised by 
different kinds of pain and deformities of upadhatus 
and malas of Asthiie. Dantha, Nagha ,Kesha etc. 
When the disease progresses, as per the principles of 
Anulomakshaya, it will affect majjadhatu and 
manifest as Asthisoushirya , which may lead to 
Bhagna in the later stage. So it is better to compare 
Osteopenia with Asthikshaya or Asthigathavatha and 
Osteoporosis with Majjakshaya  or Majjagathavatha.  

While considering Asthikshaya , prevention should 
be the first step. Aharadravyas having madhura, guru, 
snigdha, ushnagunas which are Vatadoshashamaka 
and Asthimajjaposhaka have to be included more in 
diet. Swadutikta rasa pradhanadravyas, ksheera,ghrita 
etc. have specific action on Asthi Majja Dhatu.(2) As 
per the recommendations of WHO, daily Calcium 
and Vitamin D requirements are more for 
adolescents, pregnant ladies and old age people 
especially for peri-post menopausal ladies. Tilam, 
Shimbeedhanyam,  ksheeram, ghrita, shatavari, 
kharjoora, vaataada,  kukkutaanda, matsya, 
Asthibaddhamamsa, mamsarasa etc. should be 
included in diet. Excessive Katuamlalavana rasa, 
laghurookshasheetaaharas like fried spicy items, 
bread, biscuits, soft drinks etc. should be avoided. 
Utmost care should be given for the 
Asthisamrakshana of Soothika as garbhakaala and 
prasava cause vataprakopa and Asthikshaya. 

Similarly, Bhagna rogi should be provided with 
Asthimajjaposhakadravyas, along with bhagna 
management. 

Abhyanga, Vyayama, Athapaseva etc. should be 
included in daily routine for promoting bone health. 
Dantadhavana and Tailagandusha will help to 
maintain dental hygiene and health. Shiroabhyanga 
will prevent excessive hair fall and greying. 
Ushnajalasnana is vatashamaka and balavardhana. 

Yoga for Osteoporosis 

When it comes to problems like osteoporosis, 
exercise may sound like a stressful option. Most 
people think that any sort of movement or stress on 
bones may cause them to crack. However, Ayurvedic 
treatment encourages practices like mild yoga. Yoga 
is considered an effective exercise for patients with 
osteoporosis. People with osteoporosis must stick to 
certain postures that are not too stressful for skeletal 
structure. For achieving the desired results, that is, 
abundant production of bone mass, yoga must be 
regularly practiced for at least 30 minutes every day. 

Conclusion 

While osteoporosis lurks around as a danger that is 
affecting people in great number, it is very important 
for people to understand the problem to its core. 
There are number of treatments that can provide 
relief to patients suffering from this bone wrecking 
problem.In order to reduce the probability of 
osteoporosis or any such bone problems, it is very 
important to follow a healthy Ayurvedic diet and 
lifestyle over the time. 
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Abstract 

Gridhrasi (Sciatica) is one of the severe debilitating syndromes among all the neurological disorders. The main 
symptoms of Gridhrasi are Ruka (pain), Toda (pricking sensation), Stambha (stiffness) and Muhuspandana 
(twitching) in the Sphika (Gluteal Region), Kati (Waist), Prishtha (Low Back), Uru (Thigh), Janu (Knee), 
Jangha (Calf) and Pada (Foot) respectively and Sakthikshepa Nigraha (restricted lifting of the leg). The above 
mentioned symptoms can be compared with sciatica syndrome which is characterised by severe pain starting 
from low back region and radiating down towards the foot. This is a common entity encountered in a clinical 
practice. The review elaborates the general description of disease Gridhrasi w.s.r. to Sciatica. The general 
principle of treatment and procedures for the management of Gridhrasi/Sciatica according to various Ayurvedic 
classics have been discussed. 

Keywords: Ayurveda, Gridrashi, Sciatica 

Introduction 
On account of our busy lives, unknowingly  our 
muscles, joints, and bones are put under strain. This 
stress can mount up incrementally and results in a 
serious impact on the body such as sudden fall or a 
misalignment of the spine resulting into low back 
pain. Millions of people in the world suffer from 
low back pain (LBP), both in the acute and chronic 
situations. Acute onsets commonly become chronic 
and chronic conditions may be complicated with 
acute exacerbations (1). Low back pain is the 
second most common reason for all physician 
visits(2) and it is a condition that affects as many as 
80-90% of people during their life time, among 
them true sciatica cases occurs in about 5% of 
cases(3). Sciatica is more common among the age 
group between 30-50 years of age. Modern science 
describes ‘Sciatica’ as a benign syndrome 
characterized especially by pain beginning in the 
lumber region and spreading down the back of one 
lower limb to the ankle and sometimes the foot. 

Ayurveda had identified this problem long 
back and named it ‘Gridhrasi’. The word 
‘Gridhrasi’ itself suggests the gait of the patient 
which is similar to Gridhra (vulture) due to pain. 
Gridhrasi comes under 80 types of Nanatmaja 
Vatavyadhi(4) though, occasionally there is 

kaphanubandha.  The cardinal signs and symptoms 
of Gridhrasi are Ruka (pain), Toda (pricking 
sensation), Stambha (stiffness) and Muhuspandana 
(twitching) in the Sphika (Gluteal Region), Kati 
(Waist), Prishtha (Low Back), Uru (Thigh), Janu 
(Knee), Jangha (Calf) and Pada (Foot) in order and 
Sakthikshepa Nigraha i.e. restricted lifting of the 
leg. Due to Kaphaanubandh, Arochaka (Anorexia), 
Tandra (Stupor) and Gaurava (Heaviness) are 
found. 

The above mentioned symptoms can be 
compared with sciatica syndrome. It is 
characterised by severe pain starting from low back 
region and radiating down towards the foot. This is 
a common entity encountered in a clinical practice. 

In all Ayurveda classic, the description of 
the diseases is available. Charaka Samhita, 
Madhavakara, Bhavaprakasha, Yogaratnakara, 
Sharagadhara and Vangasena have been 
mentioned two types of Gridhrasi, Vataja and 
Vatakaphaja. According to Charaka, the symptoms 
of Gridhrasi(5) are as follows. 
In Vataja type –  

• Ruk (Pain)
• Toda (Pricking sensation)
• Stambha (Stiffness)
• Muhuspandanam (Tingling sensations)
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In Vata-Kaphaja type– 
• Tandra (Stupor)
• Gaurava (Heaviness)
• Arochaka (Anorexia)

Sushruta, the father of surgery has described all the 
details about the disease. He has given elaborated 
descriptions of aetiology, pathogenesis, 
symptomology, management and various other 
aspects of Gridhrasi in his treatise, named Sushruta 
samhita. The symptom ‘Sakthikshepa Nigraha’ has 
been described for the first time which can be 
correlated to the SLR test in modern medicine(6). 

Management of Gridhrasi 
(Sciatica) 

The treatment of Sciatica is a challenge for the 
modern medicine and surgery. The treatment 
option for Sciatica in present time includes. 

• Conservative treatment
• Epidural steroid injection
• Peri-radicular infiltration
• Surgical treatment

In Ayurvedic texts, various types of treatment are 
described for Gridhrasi.  

1. Nidana Parivarjana (Avoid the causative
factors) 

2. Snehana (Oleation therapy)
3. Swedana (Sweating therapy)
4. Virechana (Purgation therapy)
5. Basti Karma (Medicated enema therapy)
6. Raktamokshana (Bloodletting)
7. AgniKarma (Thermal cautery)
8. Shamana (Palliative therapy)

1. Nidana Parivarjana (Avoid the causative
factors): 
As the name suggests, the  ‘Nidana’ stands for ‘the 
causative factors’ which produce the disease and 
‘Parivarjana’ means ‘to give up’. The prime 
approach of an Ayurvedic treatment is analyzing 
the root cause of disease. This is the first and the 
foremost principle to be adopted in the treatment of 
each and every disease. Nidana parivarjana stops 
the further progression of disease, by restricting 
vitiation of Doshas. 

The general causes of Vatavyadhi are 
considered as the causes of Gridhrasi since it is 
considered under eighty Nanatmaja Vata Vyadhies. 
The exclusive Nidana of Gridhrasi are not 
mentioned in the classics. In regard to causative 
factors of Vata Vyadhi, only Charaka (7) and 
Bhavaprakasha have explained in detail, while in 
Sushruta Samhita, Ashtanga Sangraha and 
Ashtanga Hridaya etc. the causes  have not been 
clearly described. However in these texts, the 
causative factors provoking Vata Dosha are 

described. The Vataprakopaka Hetus found in 
different Samhitas are listed below. 

• Rukshahara (Dry food)
• Sheetahara (Cold food)
• Alpahara (Diet below the

requirement)
• LaghuAhara (Light diet)
• Kashayarasapradhana (Diet with

astringent tastes)
• Katurasapradhana (Diet with

pungent tastes)
• Tiktarasapradhana (Diet with

bitter tastes)
• Ativyayam (Excessive exercise)
• Ratrijagarana (Staying awake at

night)
• Ativyavaya (Excess in sexual

activity)
• Langana (Fasting)
• Vegadharana (Suppression of

natural urges)
• Vishama upachara 

(Contradictory treatment)
• Dukhashayya (Uncomfortable

posture while sleeping)
• Shrama (Excessive work)
• Chinta (Stress)
• Shoka (Grief)
• Bhaya (Fear)
• Krodha (Anger)
• Abhighata (Injury)
• Rogatikarshana (overtreatment)

2. Snehana (Oleation therapy): Snehana or
oleation therapy is used externally and internally in 
case of Gridhrasi. Externally Snehana may be 
performed in the form Abhyanga, Pizhichhil, 
Avagaha, Parisheka etc. If the Kapha Dosha is 
involved in the pathogenesis as in case of 
Vatakaphaja Gridhrasi, Snehana Chikitsa should 
be restricted as this treatment tends to worsen the 
imbalance of Kapha Dosha. 

3. Swedana (Sweating therapy): Shula (pain) and
Stambha (stiffness) in the lower extremities are the 
cardinal symptoms of Gridhrasi and is best treated 
by the Sweden Chikitsa. Swedana also helps in the 
liquefication of the Dosha there by assisting 
clearing the Srotas, or else rectifying the 
Margavarana. Among the different forms of 
Swedana procedures, Avagaha Sweda, Pizhiccil, 
Nadisweda, Patrapinda Sweda, Pinda Sweda and 
Upanaha Sweda may be efficiently performed in 
patients of Gridhrasi(8) but in Vatakaphaja 
Gridhrasi, Valuka Sweda is a better option for 
evident reasons. 
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4. Virechana (Purgation therapy): Virechana has
an important role in Gridhrasi. The action of 
Virechana is not only limited to particular site, it 
has effects on the whole body. In Vata Vyadhi, 
Charaka Samhita has mentioned Mridu Virechana
(9).Oral administration of Eranda Sneha (castor 
oil) along with milk is ideal for the Virechana 
purpose (10).  

5. Basti Karma (Medicated enema therapy):
Pakwashaya is the primary location of Vata Dosha. 
It is true that Vyana Vata is vitiated in Gridhrasi. 
So, Basti is very helpful in pacifying Vata. Further 
it is glorified that Basti Chikitsa as “Ardha 
Chikitsa”of Vata (11).By these facts, basti is most 
important among the Panchakarma in the treatment 
of Gridhrasi. No other Chikitsa has the capacity to 
pacify and regulate the force of Vata apart from 
Basti (13). 
Niruha Basti: Erandamuladi Niruha and 
Dashamuladi Niruha are the best choices.  
Anuvasanabasti: Anuvasana Basti using Vatahara 
Tailas like Bala Taila, Mulaka Taila, Ksheerabala 
Taila, Prasarani Taila etc. are beneficial. 

6. Raktamokshana (Bloodletting): It is a
therapeutic blood cleansing and purification 
therapy. It is derived from two words, ‘Rakta’, 
which means blood and ‘Mokshana’ which means 
leave. Thus Raktamokshana means to let the blood 
out. The blood is expelled out from the body to 
reduce the quantity of toxics substances in the 
blood. Various methods given in Ayurvedic 
classics, are the use of Shringa (Horn application), 
Jalauka (Leech application), Alabu (Gourd), 
Prachhana (Scarification) and Siravyadha 
(Venepuncture). For Gridhrasi Charaka explained 
Siravyadha at the site of Antara-Kandara-Gulpha
(13) and Acharya Sushruta  (14) and Vagbhatta 
indicated Siravyadha four Angula above or four 
Angula below at the site of knee joint. 
7. Agnikarma (Thermal Cautery): Various
Acharya mentioned Agnikarma in the management 
of Gridhrasi. According to Sushruta and 
Vagbhatta, in the management of Sira, Snayu, Asthi 
and Sandhigata Vyadhi, Agnikarma is indicated 
and Gridhrasi is one of the diseases of these 
Samprapti (pathogenesis). 
 For the treatment of Gridhrasi, the following 
different places for Agnikarma are mentioned:  
Charaka: Antara kandara Gulpha(15).
Charkradatta: Pada Kanisthika Anguli (little toe of 
the affected leg). 

8. Shamana (Palliative therapy): This therapy is
given for the Shamana of vitiated Dosha. They are 
in the form of Aaushadhi and Ahara.    
Shamanoushadhi–  

These are the internal medicines to cure 
the disease.  There are several medicinal 

formulations mentioned in different classics in the 
context of Chikitsa.   
Churna: Ajamodaadi Churna, Abhayaadi Churna,

 Krishnadi Churna, Rasnaadi Churna. 
Kalka and Lepa: Maha Nimba Kalka, Rasona 
Kalka, Swalpa Rasona, Vaatahara Pradeh  
Kashaaya and Arishta: Panchamoola Kashaaya, 
Maha Rasnaadi Kashaaya, Erandamoola  

Kashaaya,Dashamoola Kashaaya, 
Balarishtha, Dashamoolarishtha.  
Ghrita and Taila: Chagaalyadhya Ghrita, Bala 
Taila,Eranda Taila,Vajigandhadi Taila, 
Saindhavaadya Taila, Maashaadi Taila, 
Vishagarbha Taila, Prasaarani Taila, 
Mahaabalaadi Taila, Naraayana Taila, 
VishnuTaila and Ghrita, Vijaya BhairavaTaila, 
Rasnapooteeka Taila, Saptaprastamsa Taila, 
Datturaadi Taila. 
Guggulu and Rasayogas: Rasna Guggulu, 
Trayodasanga Guggulu, Yogaraaja Guggulu,

 Mahayogaraaja Guggulu, Pathyaadi 
Guggulu, Vataari Rasa, VatagajankusaRasa, 
Vatarakshasa Rasa. 
Gridhrasi is not a contemporary health problem but 
it has been familiar to the mankind since Samhita 
period. Vata is the Dosha responsible for the 
causation of the disease. The causes of Gridhrasi 
are not described in the classics, but the factors 
vitiating Vata are the Nidana for Gridhrasi. Bad 
posture, irregular and unwholesome dietary habits, 
travelling in jerky vehicles etc. are most commonly 
encountered factors in today’s life.  Vitiated Vata 
especially Apana and Vyana Vayu are involved in 
the Samprapti (pathogenesis) of Gridhrasi. The 
Samprapti takes place either by Dhatukshaya 
(improper nourishment of Dhatus) or Margavarana 
(obstruction) or due to Agantunja (external factors) 
causes like Abhighata (injury) and Prapatana (fall 
from height). In Dhatukshayaja Samprapti, due to 
improper nourishment of Rasadi Dhatus, these 
Dhatu land into Kshayavastha. Dhatukshaya 
further vitiates Vata causing Gridhrasi. This type 
of Samprapti can be correlated to the Sciatica 
caused by degenerative changes. These changes are 
osteoporosis, spondylosis etc. which lead to 
Sciatica.  When Vayu is obstructed by Kapha, Ama 
etc. it gets vitiated leading to Margavaranajanya 
Samprapti of Gridhrasi. Gridhrasi is classified into 
Vataja and Vatakaphaja. It can be understood on 
the basis of aetiology as follows: 

- Vataja Gridhrasi (Dhatukshayajanya): 
Lumber spondylosis, Disc Degeneration 
Disease (DDD), Degenerative 
Spondylosis, Lumber Arthritis, Disc 
Herniation, Lumber Compression Fracture 
etc. 

- Vatakaphaja Gridhrasi 
(Margavaranajanya) - Lumbar Spinal 
Stenosis, Tumor etc. 
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Discussion 

It may be concluded that Gridhrasi can be equated 
with the condition Sciatica syndrome in modern 
parlance, which occurs because of spinal nerve 
irritation and is characterized by pain in the 
distribution of sciatic nerve which begins from 
buttock and radiates downwards to the posterior 
aspect of thigh, calf and to the outer border of foot. 
Modern science have so many treatments like 
Conservative treatment Epidural steroid Injection, 
Peri-radicular infiltration, Surgical treatment which 
are used in sciatica but therev are complications in 
modern science. So Ayurvedic approach of 
treatment is much better 
as compared to allopathic treatment. Nidana 
Parivarjana, Sodhana Chikitsa (Snehana, 
Swedana, Virechana, Basti, Raktamokshana etc.) 
and Shamana Chikitsa are main route of treatment 
for any disease. Sodhana may be recommended for 
Bahu-dosha, but Shamana is also essential for 
removing the remained Dosha after Shodhana 
process. 
Nidana Parivarjana is the first and the foremost 
principle of Ayurvedic treatment of each and every 
disease. It stops the further progression of disease, 
by restricting vitiation of Doshas. Gridhrasi comes 
under 80 types of Nanatmaja Vatavyadhi. As told 
by Acharaya Charaka, there is no other drug 
equivalent to Taila Sneha for Vata Shamana (16)  
and he also described Snehpana as a first line of 
management in Vata Vyadhi (17). Internal Snehana 
(Ghruta, Taila/Oil)  having Snigdha Guna 
undergoes digestion and gets absorbed through 
blood and reaches the Sukshma Rasayani by its 
Sukshma guna and nourishes Dhatu & pacifies 
vitiated Vata Dosha. External Snehana (Abhyanga 
or Massage with medicated oil) directly acts on 
muscles and makes them strong and Swedana is 
Sandhichestakar (improvises the movements of 
joints), Srotoshuddhikar (clears up the micro 
channels), Agni Deepaka, and Kaphavatanirodhan 
(antagonist of Kapha). It decreases Stambha 
(stiffness). Heat administration by Swedana may 
produce hypno analgesic effect by diverted stimuli. 
In Vatakaphaja Gridhrasi, margavaranajanya 
Samprapti is present swedana, by doing 
srotoshuddhi, this obstruction is relieved  (18).  
The Sneha Virechana clears obstruction in the 
Srotas and relieves Vata vitiation very quickly (19). 
Thus Sneha Virechana of Mridu nature helps in 
controlling Shula in Gridhrasi. 
In Gridhrasi, Vata specifically Apana and Vyana 
Vayu Dushti is found. Basti stays at Pakwashaya 
and starts its  action from there. Pakwashaya is the 
natural abode of Vayu. Basti conquers the vitiated 
Vata is its Prakruta Sthana by which Vata dwelling 
in other parts of the body is automatically 

conquered (20). Basti removes Malasanghata (21) 
and thus maintains the Anulomagati of Apana Vayu 
which helps to pacify the symptoms of Gridhrasi. 
Basti acts on the natural bacterial flora of the 
intestines which is important for the synthesis of 
Vit. B6, B12. Basti Chikitsa decreases the ketoacid 
and pyruvic acid levels due to which Vit. B 
synthesis increases. This Vit. B restricts the 
demyelination process of the nerves and helps in 
regeneration. One theory proposes that the Virya of 
Basti Dravyas spreads through A.N.S. and expels 
out vitiated Doshas from the body. This signifies 
its action on the nervous system. This undoubtedly 
proves the efficacy of Basti therapy in the 
management of Gridhrasi. 
Acharya Sushruta has mentioned diseases; those 
are not relieved so quickly by Snehana, Lepa- nadi 
therapeutic measures in these situation Siravyadha 
is an emergency management to achieve better 
results. 
Acharya Sushruta mentioned Agnikarma is more 
efficacious than other therapeutic procedures as it 
gives instant relief in pain. The place where heat 
burns the local tissue metabolism is improved, thus 
various metabolic and rejuvenating changes take 
place at the site of heat burns and it leads to 
increase demand of oxygen and nutrients of the 
tissues at the site of heat burns. It also excretes the 
unwanted metabolites and toxins. Due to increased 
local metabolism, the waste products (metabolites) 
which are produced get excreted, which normalizes 
the blood circulation, resulting in reduction in the 
intensity of pain. There may be generalizing 
dilatation of the heated blood vessels on the centres 
concerned with regeneration of the body 
temperature. Heating affects the vasomotor centres 
causing general rise in temperature.  

Conclusion 

Gridhrasi is a painful condition and so far there is 
no established therapy. Gridhrasi can be equated 
with Sciatica in modern medicine. Abhyanga with 
medicated oil followed by swedana may be used as 
first line of treatment for both type of Gridhrasi. 
Agnikarma and Raktamokshana may be useful in 
severe painful condition and in chronic 
(degenerative) condition. Basti therapy may be 
better choice for the management of Gridhrasi. 
Nidana parivarjan may stop the further progression 
of disease. It may be concluded that various 
treatment modalities present in Ayurveda vary 
according to condition of disease, present. 
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Abstract 
Water is the essential natural resource for life. Ground water plays a major role in satisfying the need of life. 
Sirohi district where marble and cement industries are dominating industry, there is a need of the study of 
Physico-chemical parameters of various ground water bodies belonging to this district as ground water is the 
major source of supplying drinking water by the municipality. The present study will help in improving drinking 
water quality. Water quality parameters of ground water of Sirohi district has been investigated in two seasons 
of the year. Fluoride, Chloride, TDS, Nitrate, pH, Hardness and Alkalinity parameters of ten villages in 
monsoon and summer seasons were recorded and compared. Parameters were studied following Tritimetric, 
Titration and Colorimetric methods. Villages having high level of fluoride, TDS, Hardness etc have been 
identified and values compared with the standard values, prescribed by NEERI, WHO and APHA. Fluoride is 
the key aspect of water quality in water supply system. A big change in all water quality parameters was 
observed before and after the monsoon seasons. 

Keywords: Tritimetric, Titration, Colorimetric 

Introduction 
Water is the essential natural resource for life. 
Ground water plays a major role in satisfying the 
need of life. With the urbanization, 
industrialization and increasing population, the 
demand of water resources is increasing. The 
unfortunate part is that whatever resources are 
available and being polluted by human activities. 
This is exerting crisis of this valuable resource. The 
present need is to manage the avoidable water 
resources. Sirohi is the district where marble and 
cement industry are the dominating industries. So 
there is an urgent need of the study of Physico-
chemical parameters of various ground water 
bodies belonging to this district as the ground water 
is the major source of supplying drinking water by 
the municipality. The present study will help in 
improving the drinking water quality.  

A total of ten samples of 500 ml water were 
collected from ten different villages of Sirohi 
district in clean PET bottles after rinsing with same 
water. The sampling points were hand pumps, open 
wells and tube wells. All the parameters of ground 
water of all the ten villages have been recorded in 
all the two seasons of a year and season wise 
comparison of values of all villages was carried 
out. Villages having high level of fluoride, TDS, 
Hardness etc were identified and compared with 
the standard values prescribed by NEERI, WHO 
and APHA. Fluoride is the key aspect of water 

quality in water supply system. Fluoride has shown 
to cause a significant effect on human health.  

Study Area 

Rajasthan is situated at the west side of India and 
has kite shape. Sirohi district is situated at the south 
west part of Rajasthan between parallel of 240 20` 
and 25 017` north latitude and 72o16` and 
73o10`east latitude. It has an area of 5136 sq.km. It 
is the third smallest district of Rajasthan after 
Dungarpur and Banswara. It is bounded by district 
Pali, Udaipur, Jalore and Banaskantha district of 
Gujarat state. The average rain fall of the district is 
665mm.Sirohi district has five tehsils Sirohi, 
Sheoganj, Pindwara, Aburoad and Reodar. Ten 
villages of all the five tehsils have been studied.  

Materials, Methods and 
Instrumentation 
Most of the methods were used as prescribed by 
APHA. Fluoride was determined by Scott-Sanchis 
(visual) method and APHA method. Residual 
Chlorine was removed by Sodium Arsenite 
solution. Colour preparation was done in nesslers 
cylinders. In SPADNS method, microprocessor 
based Spectrophotometer (model 1305) was used at 
570 nm. For the detection of nitrate, phenol 
disulphonic acid method 4 was used in which 
nitrate was detected at 410 nm.TDS was 
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determined by apparatus model Combo by Hanna model HI98129. 

 Table-1 Physico-Chemical Analysis of ground water during Rainy season 

Sr.No. Name of 
Village 

Flouride 
(mg/l) 

Chloride 
(mg/l) 

TDS 
(mg/l) 

NO3 
(mg/l) 

Hardness 
(mg/l) 

Alkalinity 
(mg/l) 

pH 

1 Chandrawati 5.8 1007 3289 13 678 341 7.4 
2 Rohida 4.9 1200 2300 17 267 187 6.4 
3 Bageri 4.5 789 1200 16 357 300 6.8 
4 Aval 2.2 876 1340 18 780 420 7.2 
5 Ker 3.4 676 780 11 320 320 7.8 
6 Esera 5.3 787 1345 13 479 185 6.6 
7 Nandia 1.2 456 1156 15 134 197 6.9 
8 Pandui 3.2 900 1167 13 189 234 5.8 
9 Kesharpura 1.7 897 989 18 287 338 5.9 

10 Bhave 2.7 1200 2380 19 367 412 6.8 

          Table -2 Physico-Chemical Analysis of ground water during Summer Season 

Sr.No. Name of 
Village 

Flouride 
(mg/l) 

Chloride 
(mg/l) 

TDS 
(mg/l) 

NO3 
(mg/l) 

Hardness 
(mg/l) 

Alkalinity 
(mg/l) 

pH 

1 Chandrawati 7.3 1180 3528 26 840 480 7.2 

2 Rohida 5.3 787 1345 13 479 185 6.6 

3 Bageri 1.2 456 1156 15 134 197 6.9 

4 Aval 3.2 900 1167 13 189 234 5.8 

5 Ker 1.7 897 989 18 287 338 5.9 

6 Esera 2.7 1200 2380 19 367 412 6.8 

7 Nandia 5.8 1007 3289 13 678 341 7.4 

8 Pandui 4.9 1200 2300 17 267 187 6.3 

9 Kesharpura 4.5 789 1200 16 357 300 6.8 

10 Bhave 2.2 876 1340 18 780 420 7.2 

Results and Discussion 

The seasonal variations of physico-chemical 
characteristics of the water samples of different 
villages are given in tables 1 and 2 for summer and 
monsoon seasons respectively. Climatic factors 
such as rainfall, temperature, pressure and humidity 
etc. plays an important role in the geology as well 
as terrestrial environment. A good knowledge of 
these factors help in understanding the complex 
process of interaction between the climate and 
biological process. In the present study, the values 
of pH were in the range of 6.4 to 7.8. The least 
value was recorded to be 6.3  pH in the month of 

summer season from village Pandui while 
maximum was recorded to be 7.8 pH in rainy 
season from Kher village. Chemical parameter like 
pH is considered as an indicator of overall 
productivity that causes habitat diversity. The pH 
was found to be alkaline as well as acidic in nature 
at most of the sites. The pH was observed to 
decline in summer and increase in rainy season as 
is evident from the mean value. The lower values 
of pH during rainy season as compared to summer 
season might be due to the dilution of alkaline 
substances. Total dissolved solid (TDS) is the term 
used to describe the inorganic salts and small 
amount of organic matter present in the solution of 
water.TDS value was in the range of 780 to 3289 
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mg/l in rainy season and 989 to 3528 mg/l in 
summer.  

Hardness is the indicator of hydro- geological 
aesthetic quality. The hardness ranged from 
134mg/l to 840mg/l (minimum in summer).These 
findings suggests that the underground water is 
moderately hard and high medium productive.  

Fluoride concentration was found to be minimum 
in rainy season (1.2 mg/l) and maximum in summer 
(7.3 mg/l).High concentration of fluoride causes 
dental fluorosis while low concentration causes 
dental caries. Chloride is the indicator of 
contamination with animal and human waste. 
Chloride is a common constituent of all natural 
water and is generally not classified as harmful 
constituent. There are both minimum and 
maximum values of fluoride needed in drinking 
water. If there is not enough content in the water, 
then this may result in to the decay and dental 
caries. High concentration of fluoride in the water 
may result in dental and skeletal Fluorosis .The 
severity depends upon the amount ingested and the 
duration of intake. Dental Fluorosis is a condition 
where excessive fluorides can cause yellowing of 
teeth, white spots and pitting or mottling of enamel. 
Consequently, the teeth become unsightly. Dental 
Fluorosis occurs more frequently in children under 
the age of 6 due to the fact that the enamel 
formation has not yet developed. Dental Fluorosis 
occurs more often where teeth are forming under 
the gums. Skeletal Fluorosis is a bone disease 

exclusively caused by excessive consumption of 
fluoride which depending upon the degree of 
Fluorosis can cause increase in bone mass, stiffness 
in joints and osteoporosis. This is more frequent in 
later stages in life with ingestion of high level of 
fluoride. Flouride concentration between 0.9-1.2 
mg/litre may give rise to mild dental Fluorosis 
.Value of 1.5-2.0 mg/lit. Fluoride in drinking water 
gives rise to higher chances of Dental Fluorosis 
while values exceeding 2 mg/lit. Total intake of 
fluoride above 6 mg per day has shown to increase 
the effects on the skeleton, while fluoride intake 
above 14 mg per day pose serious threats of severe 
skeletal effects.  

Fluoride can have serious effects on skeleton 
tissues as well, with adverse changes in bone 
structure. Drinking water containing 3-6 mg/lit of 
fluoride has shown to cause such deficiencies.  

Conclusion 

Analysis of Sirohi district underground water 
resources in both seasons summer and rains during 
2017 shows that the ground water of villages 
Rohida and Bhave are suitable for drinking in both 
the seasons while underground drinking water of 
rest of the villages is not suitable for both seasons. 
The effective maintenance of water quality of local 
resources through appropriate control measure and 
continuous monitoring of their quality parameters 
is suggested. 

References 

1. APHA Standard Methods for Chemical Examination of Water and Waste Water, 21st Edition, American
Public Health Association, Washington, D.C., 2005.

2. H. Z. Goltman, R. S. Clymo and M. A. M. Ohnstad, Methods for Physical and Chemical Analysis of Fresh
Water, I.B.P.H. and Book No.8, 2nd Edition Black Well Scientific, Oxford, 1978.

3. J. P. Ruan, Dental Fluorosis in Children in Areas with Fluoride Polluted Air, high Fluoride Water, Fluoride
Air: A Study of Deciduous and Permanent Teeth in the Shaanxi Province, China, Acta.Odontol. Scand.,
2007, 65(2), 65-71.

4. V. R. R. Kodali, K. A. V. R. Krishnamachari and J. Gowrinathsastry, Detrimental Effect of High Fluoride
Concentration in Drinking Water on Teeth in an Endemic Fluorosis Area in South India, Tropical
Doctor,1994, 24,136-137.

5. J. P. Yadav and S. Lata, Urinary Fluoride Levels and Prevalence of Dental Fluorosis in Children of Jhajjar
District, Haryana, Indian Journal of Medical Science, 2003, 57(9), 394-399.

70 



Madhav Research and Review: A Multidisciplinary International Journal   / Vol-3 / Issue I / July – December 2017  
ISSN-2455-5851 (online) UGC approved (Ref.no. 63960) 

Estimation of Vibration Amplitudes of a Rotor Bearing System 
due to Defects in Rolling Element Bearings 

Deepak Paliwal 
Professor, Department of Mechanical Engineering, Madhav University, Pindwara (Sirohi) 

 email: dpaliwal1510@gmail.com 

Abstract 
This paper estimates the vibration amplitudes of a rotor bearing system due to the presence of localized and 
distributed defects in rolling bearings. The rotor bearing system has been modeled as a multiple degree of 
freedom system. The excitation to the system has been assumed to be caused due to the presence of defects in 
bearing elements and has been varied depending on the type of the defect. A single local defect as well as race 
waviness in the inner race of a bearing has been considered in the present study. The responses due to various 
types of excitations have been presented in this work. Discrete spectra have been obtained for all the types of 
excitations. Significant components have been predicted at the harmonics of characteristic defect frequency for 
both the types of defect along with sidebands at the multiples of shaft frequency. Amplitudes of all these spectral 
components have also been obtained. Numerical results for all these components have been calculated for NJ 
204 bearing. The theoretical spectra obtained for localized defect has been compared with the experimental 
spectra. A comparison of the results obtained for localized and distributed defects concludes the paper.  

Keywords: Bearings, Distributed defect, Local defect, Vibration amplitudes 

1. Introduction

Spectral analysis of vibration signal has found wide 
applications in Industries for quality inspection and 
condition monitoring. The frequency spectra obtained 
from a defective bearing contain peaks at the 
characteristic defect frequencies of various bearing 
elements and can thus readily identify whether the 
defect is on the outer race, inner race or on a rolling 
element. The expressions for characteristic 
frequencies are well-established (Table 1). It has been 
found that many of these defect frequencies of 
localized and distributed type coincide with each 
other. As a result it becomes difficult to identify from 
frequency information whether the peak at a 
particular frequency is due to localized or distributed 
defect. Hence a study of the amplitude in addition to 
the frequency information of vibration response of 
defective bearings assumes importance. 

In separate studies [1, 2], attempts were made to 
predict amplitudes of spectral components for 
vibration response from a rotor bearing system due to 
distributed and localized defects in various bearing 
elements. In the present study, a comparison of 
vibration amplitudes of rotor bearing system due to 
localized and distributed defects have been presented 
with specific application of inner race defect in both 
the cases. Numerical results for these spectral 
components have been calculated and a comparison 
of these results for different types of defects has been 
presented in the paper. A comparison of predicted 

spectra with the experimental results for localized 
defects has also been included in this study. 
Table 1. Characteristic defect frequencies for a 
stationary outer race; ωs : shaft rotation frequency; d : 
rolling element diameter; D : pitch diameter; Z : 
number of rolling elements; α : contact angle. 
Characteristic frequency Expression 

Cage frequency, ω  c [ ]αω  cos (d/D) -12) /( s

Outer race defect 

frequency, ω  od 
[ ]αω  cos (d/D) -12) /(Z s

Inner race defect 

frequency, ω  id 
[ ]αω  cos (d/D) +1 2) /(Z s

Rolling element  defect 

frequency, ω  red 
[ ]αω  cos )D/d( -1 /d) (D 222

s

2. Problem formulation and
solution 
The rotor bearing system has been modeled as a 
discrete spring-mass-dashpot system following the 
model developed by White [3] in which the races 
have been assumed to be rigidly mounted on the shaft 
and housing and their flexural vibration has been 
neglected. The rotor bearing system shown in Fig. 1 
has been considered for the present work and the 
same has been modeled as a three DOF system as 
shown in Fig. 2. 
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2.1 Elements of vibratory system 

For the measurement of radial vibration at the test 
bearing, the shaft may be assumed to be fixed at the 
right support bearing (Figure 1) and the extended 
portion may be assumed to act as a cantilever. 
Stiffness, k1, of the present model represents the 
stiffness of the cantilever portion of the shaft. The 
mass at the inner race, m1, is the sum of the mass of 
the inner race and the effective mass of the extended 
portion of the shaft at the point of suspension of the 
test bearing. k2 and c represent the stiffness and 
damping coefficient of the bearing. The stiffness is 
dependent on the load distribution among various 
elements and on the relationship between maximum 
rolling element load and the applied load. Damping 
coefficient, c, depends on the oil film that builds up 
during rotation under elasto-hydrodynamic 
lubrication and the extent of the load zone in the 
bearing. The expressions for k2 and c have been 
developed in Ref. 1 and 2. The mass, m2, is the 
combined effect of the mass of outer race and the 
mass of the housing. The loading arrangement of the 
rotor bearing system has considerable deflection in 
the bending mode. Therefore the lever has been 
assumed as a spring in the vibratory system under 
consideration. The stiffness of this spring, k3, can be 
determined by assuming the lever to be a cantilever 
rigidly attached at one end to the test bearing 
housing. The mass, m3, is the sum of the mass due to 
the load actually applied at the free end of the lever 
and the effective mass of the cantilever portion at that 
point. 

Figure 1.A schematic diagram of (a) the rotor 
bearing system; and (b) the loading arrangement 

2.2 Equations of motion 

Taking care of the different elements used in the 
physical model (Fig. 2), the equation of motion can 
be expressed as 

(1) 

where Fi (i = 1,2,3) is the excitation force caused due 
to the defect at time t and xi is the resultant 
displacement at the same time t. 

Figure 2  The three-DOF model representing the rotor 
bearing set up 

2.3 Excitation due to local defect 

The excitation to the system is caused by pulses 
generated due to the interaction of the defect with the 
mating element. When a defect on the inner race is 
struck by a rolling element, excitation force F1 is 
resulted by generation of a pulse on the inner race or 
mass m1. F2 and F3 are zero because a localized 
defect on the inner race can not cause any force to be 
exerted on the masses m2 and m3. Under this 
condition the pulses are generated at the inner race 
defect frequency, ω id and the defect itself moves at 
the shaft speed ωs. The load at the point of excitation 
and the location of the defect certainly influence the 
excitation force. Therefore the excitation force can be 
expressed as [2]: 

(2) 
Pulse form f and the load P have periodicity of ω id 
and ωs respectively. The resultant F1(t) is, therefore, 
a sum of harmonic components at ωs, ω id and their 
multiples and the sidebands about ω id at multiples of 
shat frequency ωs. The excitation force vector for an 
inner race defect is also a sum of harmonic 
components having the same frequencies as that of 
F1(t). 
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2.4 Excitation due to distributed defect 

The distributed defect on a bearing element causes 
additional deflection (in addition to the static 
deflection due to the applied load) of a rolling 
element and this, in turn, results in additional spring 
force which is exerted on both the races. The 
additional spring force is time dependent and acts as 
the source of excitation. The excitation force applied 
by a rolling element at angle φ can be expressed as 
[1]: 

(3) 

Where Kd is deformation constant [4], n = 3/2 for ball 
bearing and 10/9 for roller bearing, δ(φ) is the 
deflection of a rolling element at angle φ [4] and 
w(φ) is the additional deflection at the same angle φ 
due to race waviness. Due to waviness of order m and 
amplitude β at a the inner race which rotates at a 
speed of ωs, the additional deflection of a rolling 
element at position ωc t has a frequency of m (ωc - 
ωs) and can be expressed as 

(4) 

Deflection δ(φ) and δn -1(φ) are periodic and even. At 
φ = ωc t, δn -1(φ) can be expressed as [1]: 

(5) 

The forces exerted by a rolling element on the inner 
and outer races are equal and opposite. Therefore the 
total excitation forces F1 and F2 are also equal and 
opposite and are obtained by linearly adding the 
additional spring forces applied by all the rolling 
elements in the direction of radial load. F1 and F2, 
thus obtained are sum of the harmonic components 
and the amplitudes of these components for various 
frequencies are given by [1]: 

(6a) 

(6b) 

(6c) 

As discussed before, for any frequency ω, F2(ω) = - 
F1(ω). 

2.5 Calculation of response 

Substituting the values of F1(ω), F2(ω) and F3 in 
Eqn. 1, and applying the mechanical impedance 
method, the solution for any frequency  ω can be 
found out from the following equation: 

(7) 

Where is the phasor of the displacement vector 
{x} and [Z(ω)] is the impedance matrix for frequency 
ω and its elements may be obtained as 

(8) 
The amplitude of the velocity of the housing or mass 
m2 at frequency ω can be obtained as the product of 
ω and the displacement amplitude of the housing at 
the same frequency. 

3. Results and Discussion
In order to obtain numerical results for the velocity of 
the housing, an NJ 204 cylindrical roller bearing with 
normal clearance has been considered. The bearing 
has been assumed to be mounted on a shaft rotating at 
1500 rpm and operating at a radial load of 750 N. For 
the geometry of the above bearing and spindle speed 
as mentioned, the important frequency components 
ωs , ωc, ωod and ω id are 25 Hz, 9.47 Hz, 107.14 Hz 
and 167.83 Hz respectively. For localized defect, a 
defect width of 500 micron on the inner race and for 
distributed defect, 30 orders of waviness having the 
same amplitude of 0.01 μm on the inner race have 
been considered. The results thus obtained have been 
plotted in Figure 3. 

Figure 3  Frequency spectra for the velocity of the 
housing for (a) local and (b) distributed defects 

It is observed from these figures that the spectral 
components for both the types of defects appear at the 
same frequencies. Further examination of these 
spectra leads to the following inferences: 
• The magnitude of the response is of the same

order as found in the literature for vibration
response of rotor bearing system.

• Velocity response for distributed defect seems to
be more evenly distributed about the characteristic
frequency in comparison that for localized defect.

   (a) 
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• The pattern of spectra for distributed defects from
actual experimental measurements will be
different because the amplitudes for various
orders of waviness are likely to be different.

Vibration response obtained from a rotor bearing 
system as shown in Figure 1 with a localized defect 
in NJ 204 bearing has been obtained and compared 
with the predicted values of amplitudes of various 
spectral lines as discussed above. The result of the 
comparison is presented in Figure 4. 

Figure 4.Comparison of theoretical and experimental 
values of amplitudes of spectral components for an 
NJ 204 bearing at 75 kg load and 1500 rpm with (a) 
0.5 mm and (b) 2 mm defect on the inner race 

It is observed from the above figures that there is fair 
agreement between amplitudes of the predicted 
spectra and the experimental values. 

4. Conclusions
A comparative study of amplitude prediction for 
bearings in a rotor bearing system with localized and 
distributed defects on the inner race has been 
presented in this paper. Following conclusions may 
be drawn from the above study 

• Spectral components for both the types of defects
appear at the same frequencies justifying the
need for amplitude prediction

• Theoretical values of spectral components for
localized defects are in fair agreement with
experimental values

• The spectrum for distributed defect is evenly
distributed because same amplitude has been
assumed for all orders of waviness. It is likely to
be uneven for a real bearing surface.

The work can be extended in future to include 
multiple localized defects as well as varying 
amplitudes for different orders of waviness in case of 
distributed defects. 
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Abstract 
The main objective of the present work is to investigate the effect of different process parameters viz. pulse on time (Ton), pulse 
off time (Toff), spark voltage (SV), peak current (IP) on the response parameters such as Kerf width, Gap current using coated 
wire(super alloy) electrode (0.25 mm diameter) in wire electrical discharge machining (WEDM). The Taguchi design 
methodology is chosen for design of experiment and L18 orthogonal array is selected for present work. Analysis of variance 
(ANOVA) and main effect plot is used to find the significant process parameters and their effect on the response parameters. The 
optimum machining parameter combination is obtained by analysis of signal to noise (S/N) ratio.

Keywords:  Wire Electrical Discharge Machining (WEDM), Taguchi Method, Kerf Width, ANOVA.

Introduction 
Demand in present industry which specializes in cutting 
complex shapes and geometries of conductive metals of any 
hardness that are difficult or impossible to cut with 
traditional machining method. Wire electric discharge 
machine is one of the most commonly used machine which 
is employed in machining of conductive or hard metals [1]. 
The literature survey has revealed that very less work has 
been done in order to achieve optimal levels of process 
parameters for Incoloy800 super alloy using coated wire 
electrode and the coated wire has a 0.25 mm diameter. Due 
to their high temperature mechanical strength and high 
corrosion resistance properties, super alloy are now a day 
use in marine, space and other application also Incoloy800 is 
very chemically reactive and therefore, has a tendency to 
weld to the cutting tool during machining thus, leading to 
premature tool failure so it is very difficult to machine 
Incoloy800 by conventional machining processes [2]. Of 
late, modern machining techniques such as wire electrical 
discharge machining (WEDM) are increasingly being use for 
machining such as hard materials. Hence, this work focused 
on machining of Incoloy800 using ELEKTRA MAXICUT 
734 WEDM. Nihat Tosun [3] investigated to optimization 
and the effect of processes parameters with CuZn37 master 
brass wire (0.25) on the kerf and the MRR in WEDM 
operations. The influence of the processes parameters on the 
kerf and the MRR is determined by using ANOVA. Based 
on ANOVA method, the highly effective parameters on both 

the kerf and the MRR were found as open circuit voltage and 
pulse duration, whereas wire speed and dielectric flushing 
pressure were less effective factors. The results were found 
open circuit voltage about three times more important than 
the pulse duration for controlling the kerf, whereas open 
circuit voltage for controlling the MRR was about six times 
more important than the pulse duration. An optimum 
parameter combination for the minimum kerf and maximum 
MRR was obtained by using the analysis of signal-to-noise 
(S/N) ratio. Tosun et.al. [4] modelled the variation of 
response variables with the machining parameters in WEDM 
using regression analysis method and then applied simulated 
annealing approach searching for determination of the 
machining parameters that can simultaneously optimize all 
the performance measures, e.g. kerf and MRR. Mahapatra 
and Patnaik [5] developed relationships between various 
process parameters and responses like MRR, SR and kerf by 
means of non-linear regression analysis and then employed 
genetic algorithm to optimize the WEDM process with 
multiple objectives. S.B. Prajapati [6] introduced on AISI 
A2 tool steel with brass wire by WEDM process parameters 
like pulse on time, pulse off time, voltage, wire feed and 
wire tension effect on MRR, SR, kerf, and gap current by 
response. It was found cutting rate and surface roughness, 
the pulse on and pulse off time is most significant also spark 
gape set voltage is significant for kerf. Pardeep gupta [7] 
investigated on high strength low alloy steel (HSLA) with 
WEDM process parameters like pulse on-time, pulse off 
time, peak current, wire tension, spark gap voltage effect on  
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kerf width or analysis by response surface methodology 
(RSM). Results were found the kerf width decreases with 
increase in pulse on-time, pulse off time, peak current, 
spark gap voltage but increase with increase in wire tension 
means analysis of results indicates that the pulse on-time, 
pulse off time, peak current, spark gap voltage have a 
significant effect on kerf width. Aniza Alias [8] 
investigated on Ti-6Al-4V with brass wire in WEDM the 
importance of process parameters and different machining 
conditions on kerf width, MRR, surface roughness (RA) 
and surface topography and it has found the best 
combination of machining parameters as known the cost 
and quality of WEDM which depends heavily on process 
parameters. 

Proposed Algorithm 
A. Taguchi’s Method 

The experiments are conduct by using the parametric 
approach of the Taguchi’s method. According to the 
Taguchi quality design concept a set of three levels 
assigned to each process parameter has two degrees or 
freedom (DOF). This give a total of 16 DOF for four 
process parameters selected in this work [9] . The nearest 
three level orthogonal array available satisfying the 
criterion of selecting the OA is L18 having 18 row 
(corresponding to the number of experiments) use in this 
experiment. 

B. Analysis of Variance (ANOVA) 

The analysis of variance (ANOVA) used to establish 
statistically significant machining parameters and the 
percent contribution of these parameters on the Kerf and 
the Gap current. The relative importance of the machining 
parameters with respect to the Kerf and Gap current are 
investigate to determine more accurately the optimum 
combinations of the machining parameters by using 
ANOVA [3]. The results of ANOVA for the machining 

outputs are presented in Tables 5 and 7. Statistically, F-test 
provides a decision at some confidence level as to whether 
these estimates are significantly different. Larger F-value 
indicates that the variation of the process parameter makes 
a big change on the performance characteristics. F-values 
of the machining parameters are compared with the 
appropriate confidence table. 

C. S/N Ratio (signal to noise) 

In Taguchi method a loss function is used to calculate 
the deviation between the experimental value and the 
desired value. This loss function is further transformed into 
a signal-to-noise (S/N) ratio [10]. There are several S/N 
ratio available depending on type of characteristics; lower 
is better (LB), nominal is best (NB), and higher is better 
(HB). In WEDM, the lower Kerf and higher Gap current 
are the indication of better performance. For each trial in 
the L18 array, the levels of process parameters are 
indicated in table 1. 

The equations for calculation S/N ratios 

S/NLB = -10log 

Where r = Number of tests in a trial 

yi = Machining performance results of repeated number 

= Summation of all response values under each trial 

Ve = Variance 

S/NNB = -10log Ve 

S/NHB = -10log 
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Table- 1 Orthogonal Array for experiment L18 (34)                  

Experimentation and Results 

The experimental work is carry out by Taguchi experimental design 
method. The experiments are conduct to investigate the effect of process 
parameters on the response parameters e.g. Kerf width, Gap current. In 
this experiment the pulse on time, pulse off time, spark voltage, peak 
current were varied those effect on response parameters. 

A. Parameter Assignment 

For the present experimental work the four process parameters each at 
three levels have been decided. It is desirable to have three minimum 
levels of process parameters to reflect the true behavior of response 
parameters of study. The process parameters are renamed as factors and 
they are given in 

the adjacent column. The levels of the individual process parameters and 
arrangements of machining parameters level for response parameters 
according to L18 Orthogonal Array for each trial are indicated in table 2, 
table 4. 

Table -2 Selected levels of the process parameters 

Factors 
Process 
parameters Units 

Levels Selected 
  Level 

1 
 

Level 2 Level 3 

A 
Pulse on time 

(Ton) µs 2 3 4 

B 
Pulse off time 

(Toff) µs 3 4 5 

C 
Spark voltage 

(SV) V 70 65 60 
D Peak current (IP)   A 1 2 3 

Table-3 Fixed 
input    process 
parameters 

S. No. 
Machining 
Parameter 

Fixed 
Value 

1 
Work 

material 
Incoloy8

00 

2 Cutting Tool  
Coated wire 

(dia.0.25 mm) 

3 
Flushing 
Pressure 

Lower Flushing Pressure 40lit/min, Upper 
Flushing Pressure 25 lit/min 

4 
Work piece 

height 26 mm 

5 
Conductivity 
of Dielectric 40 mho 

6 
Open Circuit 
Voltage (V) 60 Volt 

7 
Type of 

Dielectric D.M Water 

8 
Wire Speed 

(m/sec) 5 m/min 

9 

Dielectric 
Flow 

(lit/min) 40 lit/min 

10 Wire Tension  7 Unit 

Experiment 
Pulse on 
time (Ton) 

Pulse off 
time Toff) 

Spark 
voltage 
(SV) 

Peak 
current 
(IP) 

No. A B C D 

1 1 1 1 1 
2 1 2 2 2 
3 1 3 3 3 
4 2 1 1 3 
5 2 2 2 1 
6 2 3 3 2 
7 3 1 2 3 
8 3 2 3 1 
9 3 3 1 2 

10 1 1 3 1 
11 1 2 1 2 
12 1 3 2 3 
13 2 1 2 2 
14 2 2 3 3 
15 2 3 1 1 
16 3 1 3 2 
17 3 2 1 3 
18 3 3 2 1
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Table- 4 Experimental design using L18 Orthogonal Array 

B. Experimental Results 

The WEDM experiments are conducted to study the effect of 
process parameters over the response parameters with their 
interactions to columns as given table 4. The experimental results 
for kerf width and gap current are given in table 6 and 8. The 18 
experiments were conducted using Taguchi experimental design 
methodology also optimal machining performance for kerf and 
gap current obtained by S/N ratio. In the present study all the 
designs, plots and analysis have been carried out using Minitab15 
statistical software. The following discussion focuses on the 
different of process parameters to the response parameters value 
(kerf width and Gap current base on the Taguchi methodology). 

    Table- 5 ANOVA Means of Kerf Width 

Source  DOF Seq.SS Adj.MS F P 
Pulse on 
time 2 0.0001194 0.0000597 0.28 0.763 
Pulse 
off time 2 0.0010111 0.005056 2.36 0.150 
Spark 
voltage 2 0.0007444 0.0003722 1.74 0.230 
Peak 
current 2 0.0002111 0.0001056 0.49 0.626 

 Table- 6 Response table for means of Kerf width 

Level 
Pulse on 
time 

Pulse off 
time 

Spark 
voltage 

Peak 
current 

1 10.203 10.419 10.419 10.134
2 10.351 9.946 10.318 10.373
3 10.183 10.371 9.999 10.229

Delta 0.163 0.473 0.420 0.239
Rank 4 1 2 3

 B.1 Results for Kerf width 

Main effects of Kerf width of each factor for various level 
conditions are shown in figure 1 with the above graph for S/N 
ratio for Kerf width and we have found the optimal setting 
A2B1C1D2 which is Pulse on time at level 2 (3 µs), Pulse off 
time at level 1 (3 µs), Spark voltage at level 1 (70 Volt), Peak 
current at level 2 (2 A). 

    Table- 7 ANOVA Means of Gap Current 

Source DOF 
Seq. 
SS 

Adj. 
MS F P 

Pulse on 
time 2 

0.490
0 

0.245
0 0.87 

0.45
3 

Pulse 
off time 2 

0.030
0 

0.015
0 0.05 

0.94
9 

Spark 
voltage 2 

0.670
0 

0.335
0 1.18 

0.35
0 

Peak 
current 2 

2.923
3 

1.461
7 5.17 

0.03
2 

Residual 
Error 9 

2.546
7 

0.283
0 

Total 17 
6.660

0 

   Table- 8 Response table for means of Gap Current 

Level 

Pulse 
on 
time 

Pulse 
off 
time 

Spark 
voltage 

Peak 
current 

1 6.573 5.901 6.768 3.807
2 5.969 6.053 6.273 5.793
3 5.203 5.791 4.705 8.145

Delta 1.370 0.263 2.063 4.338
Rank 3 4 2 1

B.2 Results for Gap current 

 Figure 2 the main effects of each factor for level conditions 
with the above graph for S/N ratio for Gap current and we have 
found the optimal setting A1B2C1D3 which is Pulse on time at 
level 1 (2 µs), Pulse off time at level 2 (3 µs), Spark voltage at 
level 1 (70 Volt), Peak current at level 3 (3 A). 

Conclusion 
  All concludes, hence the effect of process parameters on response 

parameters (kerf width, Gap current) and optimal set of process 
parameters that yields the optimum quality features to machined 
parts produced by WEDM process also obtain. This paper has 
presented an investigation on the optimization and the effect of 
machining parameters on the Kerf and the Gap current in WEDM 
operations. The level of importance of the machining parameters on 
the kerf and Gap current is determined by using Taguchi analysis. 
According to Taguchi analysis for kerf width, Pulse off time is the 
most significant factor because it is having 1 rank then having 2 

Experime
nt 

Pulse 
on 

time 
Pulse off 

time 
Spark 
voltage 

Peak 
current 

Kerf 
width 

Gap 
curren

t 

No. 
(To

n) (Toff) (SV) (IP) 
(m
m) A

A B C D 
1 2 3 70 1 0.330 1.2 
2 2 4 65 2 0.300 3.1 
3 2 5 60 3 0.310 2.8 
4 3 3 70 3 0.285 2.9 
5 3 4 65 1 0.325 1.3 
6 3 5 60 2 0.280 2.0 
7 4 3 65 3 0.305 2.4 
8 4 4 60 1 0.315 1.9 
9 4 5 70 2 0.325 2.0 

10 2 3 60 1 0.295 2.4 
11 2 4 70 2 0.320 1.5 
12 2 5 65 3 0.300 2.5 
13 3 3 65 2 0.305 2.1 
14 3 4 60 3 0.320 3.0 
15 3 5 70 1 0.310 1.3 
16 4 3 60 2 0.290 1.4 
17 4 4 70 3 0.330 1.9 
18 4 5 65 1 0.295 1.5

78 



Madhav Research and Review: A Multidisciplinary International Journal   / Vol-3 / Issue I / July – December 2017  
ISSN-2455-5851 (online) UGC approved (Ref.no. 63960) 

rank of Spark voltage, 3 rank of Peak current and 4 rank of Pulse on 
time are less effective factors in case of Kerf width and predicted 
optimal setting is A2B1C1D2. Similarly for the Gap current, the 
most significant factor is Peak current because it is having 1 rank 
then 2 rank of spark voltage, 3 rank of Pulse on time and , 4 rank 

Pulse off time are less effective factors in case of Gap current and 
predicted optimal setting is A1B2C1D3. 
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Abstract 

Cloud computing is a buzzword now-a-days. Various cloud based services are being used now-a-days like E-mail, 
ERP solutions, platform for programmers to deploy their applications as well as hardware infrastructure i.e. network 
capabilities, CPU processing, bandwidth and storage on our desktop, laptop and mobile phones. Cloud computing 
not only provides the economical as well as efficiency and flexibility to the internet user. Green cloud computing 
mainly focuses on the energy efficient computing. In this paper,  an overview of green cloud computing that 
includes the services and advantages to the society is given.  

Keywords: Cloud computing, Green computing, ICT sustainability. 

Introduction 

Today we are living in the era of digitization. 
Everything is going to be digitized whether cell 
phone or computer as well as also will depend on the 
internet to perform our routine transaction i.e. paying 
the electricity or mobile bills, booking the movie, rail 
or flight ticket, e-shopping, transferring the money 
etc. Cloud computing has developed from being a 
gifted commerce idea to one of the top geared sector 
of the Information Technology. Now, declined 
organizations are progressively introducing 
themselves in this technology in order to achieve 
reliable services at minimal cost. But as small and 
medium size business are looking forward to adopt 
least economical computing resources for their 
business applications, there is a need to identify all 
the issues while deploying it. The history of Cloud 
computing notion is on track from 1960, [1] When 
John McCarthy proposed the model of computation 
as a public utility. First public usage of the term 
“Cloud” as a allegory for the internet, appeared in 
MIT Published paper, in 1996. [2] In 1999, the first 
step toward this modern term was taken by 
Salesforce.com, which led the way of delivering 
business applications through a web. In 2002, 
Amazon introduced a collection of cloud-based 
services comprising storage and computation via the 
Amazon Mechanical Trunk. Mean while, IBM 
adopted this model in their applications and showed 
the new computing (Grid, pervasive computing, 
automated computing and utility computing) 
methods. The first widely accessible web application 

was Elastic Compute cloud (EC2) by Amazon, as a 
commercial web service that let small businesses and 
individuals to lease computers on which they can 
enjoy their own computer applications.  In 2007, 
Google, IBM, and a large number of universities got 
a huge scale cloud computing research project, 
around the time the term started. By mid-2008, cloud 
computing achieved status in media, and many 
interconnected proceedings happened.  To elucidate, 
Cloud Computing is same in concept of buying a 
land, constructing a building and then rent it out as 
whole or by portion. In cloud computing, supplier 
keeps the software on internet which is then used, 
paying only for the used services, by end users. There 
is no comprehensive definition of cloud computing. 
So far, the simplest operational description of cloud 
is “Computing paradigm where services and data 
reside in shared resources in scalable data centers, 
and those services and data are accessible by any 
authenticated device over the internet”  

Comparison of Grid and Cloud 

Grid systems are intended for sharing of resources 
belonging to diverse managed groups, sustaining 
large number of users structured in virtual 
organizations (identifications are improved with VO-
related information) and offer domain-specific 
services. On the other hand, Clouds currently deliver 
the services of one domain to the outside world; 
generally support individuals for the distant service 
applications. 
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Levels of cloud 

The appearances of cloud computing can be 
categorized into IaaS (Infrastructure as a service), 
SaaS (Software as a Service) and PaaS (Platform as a 
Service) [9], where users can strike into these 
services from Web browsers through Internet 
formulates them “cloud” services.  

A.  Infrastructure as a Service 

IaaS is an alternate important data center resources 
such as storage space, physical servers, switches, 
firewalls and routers with vastly vacant resources in 
the cloud. It is about having a data warehouse cloud 
[8]. Number of IaaS providers is in market: Amazon, 
IBM tenders a 42U data center furnished with pre-
installed and configured hardware GoGrid and 
FlexiScale. Joyent hosts many social network sites 
(Facebook).  

B.  Platform as a Service (PaaS) 

PaaS is occasionally called “cloudware”, as it shifts 
resources from user machine into the cloud. PaaS is a 
model for carrying operating systems and related 
services into Internet without installation. Its vendors 
comprised on Coghead, Google (Google App Engine) 
salesforce.com (Force.com), and Dapper.net. 
Google’s application development platform, Google 
App Engine, Yahoo (Pipes), support developers to 
develop Python-based applications with up to 500 
MB of storage. [9]  

C.  Software as a Service (SaaS) 

SaaS is a software representation in which 
applications are hosted by a vendor or service 
provider and these applications are available for use 
through Internet. [10] SaaS vendors comprise on 
salesforce.com, CRM applications, ERP applications, 
Citrix (meeting applications), Google Apps comprise 
on Gmail, Google Docs, Google Talk, , and various 
others.SaaS desktop applications for users include 
Zoho Office, Google Apps, Google etc. 

Advantages of cloud computing 

The three service levels (SaaS, IaaS, PaaS) working 
in cooperation to each other in cloud, cutback costs 
and resources remarkably. Grouping of resources also 
results in higher performance, stack harmonizing 
(Controlling the load competency from central 
position) and absolute utilization of server capability. 
In this fashion, cloud computing consequences in 
enhanced resource usage, which is incomparable 
from maintenance point of view.   

•It provides small and medium businesses a break to
access web based advance tools as a resource. By 
grace of cloud, technology access is no more a prime 
expenditure, as it is same as your other utility 
services (Electricity, Telephone) you are going to pay 
just for what you have utilized, nothing applications 
and managed by SLA.   

•Cloud computing is a thought that is based on
transforming the stack of IT away from firms into the 
hands of cloud providers. It buttresses a culture of 
modernization by eradicating a major fraction of the 
economic risks linked with bearing out archetype of 
new ideas.  

Need of Green Cloud Computing 
Cloud computing offers all the services through the 
data center. Data centers facilities are heavy 
consumers of energy, accounting for between 1.1% 
and 1.5% of the world’s total energy use in 2010. The 
U.S. Department of Energy estimates that data center 
facilities consume up to 100 to 200 times more 
energy than standard office buildings. 
Energy efficient data center design should address all 
of the energy use aspects included in a data center: 
from the IT equipment to the HVAC(Heating, 
ventilation and air conditioning) equipment to the 
actual location, configuration and construction of the 
building. The U.S. Department of Energy specifies 
five primary areas on which to focus energy efficient 
data center design best practices: Information 
technology (IT) systems,    Environmental conditions,   
Air management,    Cooling systems,    Electrical 

Cloud Consumers
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systems. Additional energy efficient design 
opportunities specified by the U.S. Department of 
Energy include on-site electrical generation and 
recycling of waste heat. Energy efficient data center 
design should help to better utilize a data center’s 
space, and increase performance and efficiency. 
The efficiency of algorithms affects the amount of 
computer resources required for any given computing 
function and there are many efficiency trade-offs in 
writing programs. Algorithm changes, such as 
switching from a slow (e.g. linear) search algorithm 
to a fast (e.g. hashed or indexed) search algorithm 
can reduce resource usage for a given task from 
substantial to close to zero. In 2009, a study by a 
physicist at Harvard estimated that the average 
Google search released 7 grams of carbon dioxide 
(CO2). However, Google disputed this figure, 
arguing instead that a typical search produced only 
0.2 grams of CO2. 

Figure 2: Cloud datacenter and Green solution 

Algorithms can also be used to route data to data 
centers where electricity is less expensive. 
Researchers from MIT, Carnegie Mellon University, 
and Akamai have tested an energy allocation 
algorithm that successfully routes traffic to the 

location with the cheapest energy costs. The 
researchers project up to a 40 percent savings on 
energy costs if their proposed algorithm were to be 
deployed. However, this approach does not actually 
reduce the amount of energy being used; it reduces 
only the cost to the company using it. Nonetheless, a 
similar strategy could be used to direct traffic to rely 
on energy that is produced in a more environmentally 
friendly or efficient way. A similar approach has also 
been used to cut energy usage by routing traffic away 
from data centers experiencing warm weather; this 
allows computers to be shut down to avoid using air 
conditioning. 

Larger server centers are sometimes located where 
energy and land are inexpensive and readily 
available. Local availability of renewable energy, 
climate that allows outside air to be used for cooling, 
or locating them where the heat they produce may be 
used for other purposes could be factors in green 
siting decisions. 

Conclusion 
Cloud Computing guarantees momentous paybacks, 
but also increasing pollutions, so green Cloud 
computing is the environment and energy savvy step. 
In addition the cost advantages for huge enterprises 
have not yet been noticeably confirmed. The center 
of attention in Cloud development is the emergent of 
the cloud from the indoors (Private Cloud) to 
outdoors (Public Cloud).   This paper keenly 
observed, to describe that the major advantages and 
disadvantages seen by cloud-based applications 
deploying in small and medium organizations. So, we 
need to take precaution and requirement to develop 
energy-efficient cloud solutions in term of hardware 
and algorithm, then we can save our environment and 
energy for our next generation.  
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Abstract 

The profession of medical practice is deemed to be the most noble profession in the world. It is often implied as the 
profession of saving lives and preventing diseases. The nature has bestowed the beautiful capacity of protecting and 
saving lives among the doctors. India, being a developing country pays heed to a number of doctors and medical 
practioners. India also stands top in the arena of medical tourism. The hospitals in India are broadly divided into 
government and private hospitals. There has always been an ambiguity on extent of medical mis diagnosis in rural 
government hospitals in india which has become a crucial topic for debates and discussions. This research attempts to 
find out various forms of medical mis diagnosis in rural government hospitals in India. By the help of this study, an 
attempt is made to analyse the effects of medical mis diagnosis in rural government hospitals of India and a step is taken 
to recommend effective ways to prevent medical malpractice in rural government hospitals of India with the help of 
secondary sources of data. 

Key words: Medical mis-diagnosis, Rural Government Hospitals, India. 

Introduction 

India is the country that has evolved from ancient 
traditions and culture. The medical practices in India 
which is mainly about the use of plants and herbs for 
treatment has caught the glare of limelight in the 
international perspective. Indian medical practice has 
attracted medical scholars and physicians across the 
globe. Even today the medical practice and treatment 
in India owe its origin to the ancient traditional 
practices followed by the ancestors. It is quiet 
interesting to note that in India the early treatment for 
most of the diseases are done at home with the help of 
local herbs and shrubs. India has shown a great 
progress in the medical sector and has also attracted a 
number of patients across the globe. The medical 
treatment given in India is quiet cheap when compared 
to other countries and the quality of treatment is well 
appreciable. India stands top in the case of medical 
tourism due to its cost effectiveness, quality and 
professional dedication of doctors. India pays heed to 
about two lakh doctors as on 2016. The professional 
dedication of the doctors and the quality of treatment 
rendered by them in India are recognised by various 
activists and doctors across the globe. Another factor 
that  has constituted to the increasing number of 
foreigners into India for treatment is  the amenities in 
hospitals. The hospitals in India are broadly divided 
into two types, namely the government and the private 
hospitals. 

Private hospitals are such hospitals which are managed 
by private individuals whereas government hospitals 
are those hospitals which are managed by government  
directly. The government hospitals are mainly 

established in India for the welfare of poor and are 
affordable. The treatment done in these government 
hospitals are generally free of charge and the medicines 
prescribed are free. In most cases, it is presumed that 
the quality of treatment in the government hospitals  of 
poor quality wherein compared to that of private 
hospitals. It is also speculated that the extent of mis 
diagnosis and malpractice in government hospitals in 
India are at a high stake. Medical malpractices are the 
process or an act in which an injury, hurt or grievous 
hurt is caused to a patient due to negligence or 
omission of a doctor or a hospital. Medical 
malpractices are of various kinds in which medical mis 
diagnosis and mis treatment are generally common. 
This research paper attempts to understand and analyse 
the degree of medical mis diagnosis and mis  treatment 
in rural India. 

Objectives 
1. To find out various forms of   medical mis

diagnosis in rural government hospitals in
India .

2. To study the causes of mis diagnosis in rural
government hospitals of India.

3. To analyse the effects of medical mis
diagnosis in rural government hospitals of
India.

4. To recommend effective ways to prevent
medical malpractice in rural government
hospitals of India.
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Research Methodology 

The research is based on secondary source of data, 
which include articles, books, journals and research 
papers. 

Review of Literature 
Erin P. Balogh, Bryan T. Miller, and John R. Ball 
(2012) studied various forms of medical mal practices 
identified in the society. The study categories medical 
malpractices into three groups. One such important 
form of medical malpractice is medical mis diagnosis. 
Further, researchers suggested several ways to prevent 
medical mis diagnoses. 

Joann G. Elmore (2014) identified various types of 
medical negligence in India. The author stated the 
reasons for medical negligence in India and  analysed 
the effects of medical mis diagnosis in India. The focus 
of  the study was on the  effects of medical mis 
diagnosis with respect to the hospitals. 

K.M. Welvin Jobes (2014) The conditions of rural 
hospitals in India was studied by Welvin Jobes(2014). 
The study divides the rural hospitals into three types: 
rural primary hospitals, rural government hospitals and 
rural private hospitals. The author states that it is 
important to have a legislation for maintaining the 
standards of rural hospitals in India. 

Limitation of the study 
Since, there is no primary source of data which in turn 
will act as a drawback in the research. 

Hypothesis 
H01: The extent and impact of medical mis diagnosis is 
adverse in nature in the case of rural government 
hospitals in India  
H02: The extent and impact of medical mis diagnosis is 
not adverse in nature in the case of rural government 
hospitals in India  
H11: The medical mis treatment is based on the 
availability of facility in the rural government hospitals 
in India. 
H12: The medical mis treatment is not based on the 
availability of facility in the rural government hospitals 
in India. 

Cause of Medical Mis diagnosis and 
its forms in rural government 
hospitals of India 

The term medical mis diagnosis means or refers to the 
process by which a physician fails to identify the 
ailment of a patient accurately. It is the action of a 

doctor which he or she negligently fails to identify the 
diseases of the patient correctly. In rural government 
hospitals of India, medical mis diagnosis could be 
found through various forms. Wrong diagnosis is the 
process by which a doctor wrongly identifies the 
elementary condition of the patient. In most of the 
cases the doctors in the rural government hospitals give 
treatment for common viral fever that are caused due to 
allergies. The cause for wrong diagnosis is due to lack 
of professional knowledge among the doctors because 
most doctors in rural hospitals are newly recruited and 
they join as freshers to the professional practice. 
Delayed diagnosis occurs when a doctor fails to 
recognise and identify the disease of the patient in the 
early stages. In case of rural hospitals in India, uterus 
cancer in women is generally not found in the early 
stage because there is no proper facilities available in 
the hospitals. Failure in diagnosis occurs or mis 
diagnosis when the physician fails to identify the the 
aliment suffered by the individual. In most cases the 
rural government hospitals fail to identify dengue 
disease in the patients which results into death. This 
occurs when the doctors lack experience and when 
there is no proper medical facilities in the hospitals. 
Generally, leptospirosis occurs in contiguous with 
typhoid or malaria but in most government hospitals 
the doctors give treatment only to leptospirosis and not 
to its abutting disease. Mis diagnosis of complementary 
diseases occur only when there is no diagnostic 
facilities available in the hospitals. Therefore the 
general causes for medical mis diagnosis include:  
Lack of professional experience: Many doctors in rural 
government hospitals of India lack professional 
experience. Most of them are not updated with the 
present medical researches  which by itself is a cause 
for medical mis diagnosis. 
Lack of diagnostic facilities:  There are no updated 
diagnostic facilities available in the rural government 
hospitals of India, which makes the doctor difficult to 
correctly identify the ailment suffered by the patient 
thus adding on to the causes of medical mis diagnosis. 
Negligence of the doctor: In most cases, medical mis 
diagnosis occurs only as a reason of negligence by the 
doctor who is treating the patient. When the doctor is 
negligent in giving the treatment to the patient, it 
amounts to medical mis diagnosis. 

Effects  of Medical mis diagnosis in 

rural government hospitals of India 
The effects of medical mis diagnosis can be 
categorised into two forms namely effects on the 
patients and effects on the hospitals. 

(a)  Effects on the patients include: 
1. Side effects: When the patients consume

wrong medicine for the ailment that he or she
is suffering, it  results in to side effects. This
is very common in the case of rural
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government hospitals which force the patients 
to move to urban hospitals. 

2. Death: In some cases when the patients
disease is not diagnosed properly, it results in 
to death. In the cases of dengue, due to lack of 
proper diagnosis, many patients lose their life.  

3. Aggravation of the diseases: In the cases of
uterus cancer, there is no proper facility to 
identify it in early stages and to diagnose, 
which results in the aggravation of the disease 
and condition with which the patient is 
suffering. 

4. Nervous problems: When the disease suffered
by the patient is wrongly diagnosed, it results 
in wrong administration of medical treatment 
which in turn results in nervous weakness 
because of the deposition of medicines, 
administered, on the nerves. 

(b) Effects on hospitals include: 

1. Losing the goodwill  of the hospital:  When
there are frequent  mis diagnosis, it results 
into deterioration of reputation of hospital. 
Many people have started going to the private 
hospitals since in rural hospitals, the quality of 
treatment is pathetic as a result of medical mis 
diagnosis. 

2. Reduced inflow of patients: When there are
frequent mis diagnosis, the patients inflow 
gets affected and patients restrict themselves 
to get diagnosed in rural hospitals and go to 
urban hospitals  for their checkups.   

Findings 

1. The effects of medical mis diagnosis is
adverse in nature in the case of rural
government hospitals.

2. The major cause of medical mis diagnosis is
lack of diagnostic facilities in rural
government hospitals in India.

3. Lack of professional quality and knowledge
among the doctors is also a cause of medical
mis diagnosis in government hospitals of rural
India.

4. In most cases, uterus cancer is found in later
stages in rural hospitals of India due to lack of
technological advancement.

5. Negligence of doctors is also a main cause of
mis diagnosis in rural government hospitals in
India.

Suggestions 
1. A statutory body needs to be constituted  for

maintaining and monitoring medical mis
diagnosis.

2. An authority is required to be appointed for
the welfare of the patients

3. A legislation needs to be passed for
preventing medical mis diagnosis.

4. State government has to allocate funds for
updation in technology and monitor the
expenditures to curb down corruption .

5. Diagnostic facilities need to be improved in
the rural government hospitals in India.

Conclusion 

From this study, it is clear that medical mis diagnosis is 
a major cause of worry in rural government hospitals. 
There are various forms of medical mis diagnosis 
which includes wrong diagnosis, delayed diagnosis, 
failure in diagnosis and failure to diagnose the 
complementary diseases. The study reveals that in most 
cases the doctors in the rural government hospitals give 
treatment for common viral fever  that is caused due to 
allergies. The cause for wrong diagnosis is due to lack 
of professional knowledge among the doctors because 
most doctors in rural hospitals are newly recruited and 
they join as freshers to the professional practice. The 
effects of medical mis diagnosis on the patients include 
side effects, nervous weakness and aggravation of 
diseases. It could be understood that in some cases, 
when the patients disease is not found in early stage it 
slowly results into death. Medical mis diagnosis effects 
on hospitals include reduced inflow of patients and 
reduction in reputation of the hospitals. Negligence of 
doctors is also a main cause of mis diagnosis in rural 
government hospitals in India. Thus, it can be 
suggested that a legislation needs to be passed for 
preventing medical mis Diagnosis and Diagnostic 
facilities need be improved in the rural government 
hospitals in India. 
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Abstract 

Mostly in democratic countries organs of Government deal with three major functions namely, legislative, 
executive and judicial. Every organ while performing its actions is liable to interfere in the area of working of 
another functionary without intention, even when acting in range of their own power, overlapping functions tend 
to appear amongst these organs. This doctrine attempts to bring improvement in the functioning of these organs 
and hence a strict segregation of power is the endeavor sought to be achieved by this principle. French scholar, 
Montesquieu, found that attention of power and control in one person or a group of people results in 
dictatorship. So decentralization of power to check arbitrariness is totally absent. The principles entail that every 
organ should be sovereign of the other and that no organ should perform functions that belong to the other. The 
principles of the theory directly and indirectly influenced to the American, French revolutions and many 
democratic movements. The objective of this paper is to discuss the impact of the doctrine of separation of 
powers in India, meaning of the doctrine of separation, origin, historical development, its main objectives  and 
its application in Indian Constitution. 

Keywords: Government, Separation, Power, Judiciary, Rights, Indian Constitution, Legislature. 

Introduction 

The doctrine of  separation of powers focuses on 
the relations between the three organs of the 
government namely legislature, executive and 
judiciary. The source of this theory goes back to 
Aristotle and Locks categorized the powers of the 
Government. “Power corrupts and absolute power 
tends to corrupt absolutely.” 
The separation of powers is based on the principle 
of trias politica. The Doctrine of Separation of 
Power is the forerunner to all the constitutions of 
the world, which came into existence since the days 
of the “Magna Carta”1.  
 Ancient Greece and Rome have origin of triple 
form of governance. While the doctrine is 
noticeable to Aristotle but the views of Locke and 
Montesquieu provides ground on which present 
efforts to differentiate among legislative, executive 
and judicial power is stuck. Montesquieu first time 
gave it a systematic and scientific formulation in 
his book ‘Esprit des Lois (The Spirit of the Laws) 
published in the year 1748. 

Historical Background 

The doctrine of separation of powers may be 
sketched to ancient and medieval theories of varied 
administration, which argue that the practices of 
government should involve the diverse essentials 

in society like as monarchic, aristocratic, and 
democratic interests. Separation of powers under 
different Constitutions is as below. 

France:  The constituent assembly of France in 
1789 was of the view that “there would be nothing 
like a constitution in the country where the doctrine 
of separation of power is not accepted”. In France, 
where the doctrine was preached with great force 
by Montesquieu, it was held by the more moderate 
parties in the French Revolution2. However the 
Jacobins, Napoleon I and Napoleon III discarded 
the above theory for they believed in the 
concentration of power. But it again found its place 
in the French Constitution of 1871. 

England: In the British constitutional history of the 
early 18th  century after a long war between the 
Parliament and the King, they saw triumph of 
Parliament in 1688, which gave Parliament 
legislative supremacy culminating in the passage of 
Bill of Rights. This led ultimately to recognition by 
the King of legislative and tax powers of the 
Parliament and the judicial powers of the courts. At 
that time, the King exercised executive powers, 
Parliament exercised legislative powers and the 
courts exercised judicial powers, though later on 
England did not stick to this structural 
classification of functions and changed to the 
parliamentary form of government3. 
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In England, the English philosopher John Locke 
had earlier argued that legislative power should be 
divided between King and Parliament. Locke 
distinguished between what he called: (a) 
legislative power (b) executive power (c) federative 
power. John Locke included within ‘discontinuous 
legislative power’ the general rule-making power 
called into action from time to time and not 
continuously. ‘Continuous executive power’ 
included all those powers, which we now call 
executive and judicial. By ‘federative power’ 
meant the power of conducting foreign affairs4. 

America: After the end of the war of independence 
in America by 1787 the founding fathers of the 
American constitution drafted the constitution of 
America and in that itself they inserted the Doctrine 
of separation of power and by this America became 
the first nation to implement the Doctrine of 
separation of power throughout the world.  

Meaning of Separation of Power

The principle of separation of powers relates with 
the common relations among the various organs of 
the government, specifically legislature, executive 
and judiciary. Separation of powers denotes the fact 
that one person or body of persons should not 
exercise all the powers of the government. This 
doctrine strives to bring exclusiveness in the 
functioning of the three organs and hence a strict 
demarcation of power is the aim sought to be 
achieved by this principle. 

Lord Mustill defined the doctrine of separation of 
powers in England in R v Home Secretary, Ex p 
Fine Brigades Union5 Separation of powers that 
Parliament, executive and the courts have each 
their distinct and largely exclusive domain. 
Parliament has a legally unchallengeable right to 
make whatever laws it thinks right. The executive 
carries on the administration of the country in 
accordance with the powers conferred on it by law. 
The courts interpret the laws and pass order. 
According to AW Bradley and KD Ewing:6  
Separation of powers has three different meanings: 

• Same person should not form part of other
than one of the three organs of controlling
authority.

• Same organ of government should not
manage or interfere with the work of a
different organ.

• Same organ of government should not
exercise the functions of more than one.

According to Montesquieu ‘When the legislative 
and executive powers are united in the same 
person, or in the same body of magistrates there 
can be no liberty; because apprehensions may arise, 
lest the same monarch or senate should enact 
tyrannical laws to execute them in a tyrannical 
manner. Again, there is no liberty if the judicial 
power be not separated from the legislative and 
executive. Were it joined with the legislative, the 
life and liberty of the subject would be exposed to 
arbitrary control; for the judge would be then the 
legislator. Were joined to the executive power, the 
judge might behave with violence and oppression'7.  

According to Dicey, the doctrine rests on ‘the 
necessity of preventing the government, the 
legislature and the courts from encroaching upon 
one another’s province’. Only few countries are 
attempting to implement the doctrine of separation 
of powers8.  

Main Purpose of Doctrine of 
Separation of Powers 

The major purposes of the doctrine of Separation of 
Powers are as follows: 

• Stop to Abuse of Power: The doctrine of
Separation of Powers puts a stop to the 
misuse of power within different subjects 
of government. 

• Control by Constitution: In democracy
public power is subject to constitutional 
control. 

• Power should not be vest in one person:
The one person should not form element 
of the more than one of the three organs of 
the governments. 

• Courts are guardian of constitution:
The Supreme Court of country are the 
concluding guardian of constitution. They 
are duty bound to secure it at any time it is 
desecrated.  

• Division of administration:  One part of
the administration should not be impeding 
with any other part of the administration. 
It means strict division should be adopted 
in administration.   

• Limit of power: The government officer
and department should act within their 
limitations and courts have to observe the 
limit of their possessed power. 

• Rule and regulations: Branches of
government while performing their 
functions as entrusted by the constitution 
or their regulations and rules, etc. 
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Separation of Power in Indian 
Perspective  

In India, the doctrine of separation of powers has 
not been just like American constitution. It has not 
been accepted in Indian Constitution in its strict 
sense. But separation of powers provision found in 
Indian Constitution. Notable provision of Indian 
Constitution states that ‘state to take steps to 
separate the judiciary from the executive but’9. 
According to Articles 53(1) and 154(1)  the 
President and the Governor, respectively vest the 
power of Union and State10. Judiciary is 
independent in its pasture and there can be no 
intervention in judiciary functions either by the 
legislature or the executive. Constitution of India 
strictly restricts the argument of the conduct of any 
judge in the assembly. By power of judicial review 
has been given Supreme Court and the High 
Court’s this power Court can declare any law 
passed by parliament as unconstitutional. The 
Supreme Court has power to make rules for 
efficient conduction of dealing. Although the Chief 
Justice of India is appointed by the President of 
India but Chief justice of India role is very 
important in appointments of other judges of the 
Supreme Court11. 

In India the executive is a component of the 
legislature. Executive is responsible to the 
legislature for some dealings12. In parliamentary 
government there is close contact and close co-
ordination among the legislative and executive 
departments. Though, the executive power vests 
with the President, however in practical he is only a 
formal head. The Real head is Council of Ministers 
along with the Prime minister. According to Article 
74(1) executive head has to act in accordance with 
the help and advice given by the Council of 
Ministers along with the Prime minister13. 

Usually the legislature is responsible for legislative 
function but under some specified conditions 
President is also empowered to exercise legislative 
functions. Like that whereas issuing an ordinance, 
framing rules and regulations connecting to public 
service matters14, preparing law while proclamation 
of emergency is in force15. These were some 
instances of the executive head becoming the 
repository of legislative functioning. President 
performs judicial functions as well. In matter 
relating to impeachment of the President, both the 
houses take active participation and decide the 
charges just like Judiciary16. 

In India, the constitution does not follow an 
absolute separation just like America and Australia. 
It is based upon fusion of powers, where a close co-

ordination amongst the principal organs is 
necessary and the constitutional scheme itself point 
out it. In Re Delhi Laws Act17 case Supreme Court 
was held by a majority of 5:2, that, the theory of 
separation of powers is not part and parcel of our 
Constitution. But, it was also held that except for 
exceptional circumstances like in Article 123, 
Article 357, it is evident that constitution intends 
that the powers of legislation shall be exercised 
exclusively by the Legislature. Kania, C.J., 
observed- “Although in the constitution of India, 
there is no separation of powers, it is clear that a 
legislature is created by the constitution and 
detailed provisions are made for making that 
legislature pass laws. Does it not imply that unless 
it can be gathered from other provisions of the 
Constitution.” 

In Ram Jawaya Kapur v. State of Punjab18 Case the 
Supreme Court held: “Indian Constitution has not 
indeed recognized the doctrine of separation of 
powers in its absolute rigidity but the functions of 
the different parts or branches of the government 
have been sufficiently differentiated and 
consequently it can be very well said that our 
Constitution does not contemplate assumption by 
one organ or part of the State of functions that 
essentially belong to another.” In I. C. Golak Nath 
v State of Punjab19 Case Subha Rao, C.J opined 
that the constitution carries into existence 
miscellaneous constitutional entitles, specifically 
the union, the state and the union territories. It 
produces three most important instruments of 
power, i.e. the Legislature, the Executive and the 
Judiciary. It differentiates their jurisdiction 
minutely and expects them to exercise their 
particular powers without violating their 
restrictions”.  In Indira Nehru Gandhi v. Raj 
Narain20, Case court observed that in the Indian 
Constitution there is separation of powers in a 
simply broad sense. A rigid separation of powers as 
under the American Constitution or under the 
Australian Constitution does not apply to India.  In 
Kesava nanda Bharati v. State of Kerela21  Case the 
Supreme Court held that amendment of powers is a 
part of the basic structure of the Constitution. The 
court view was that amending power at the present 
subject to the basic features of the constitution. 
Thus, any amendment tinkering with essential 
features will be struck down as unconstitutional. As 
well in I.R. Coelho vs. State of Tamil Nadu22  Case 
held that the Ninth Schedule is volatile of the above 
said doctrine and hence from now the Ninth 
Schedule will be amendable to judicial review 
which also forms part of the basic structure theory. 
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Conclusion 

The Montesquieu doctrine is not just a myth or 
fiction, it is also bringing a truth or reality. Each 
organ of the Government should exercise its power 
on the principle of “Checks and Balances”. In fact 
that none of the organs of government should take 
over the essential functions of the other organs.  

Lord Acton said that Power corrupts and absolute 
Power tends to corrupt absolutely.  Supremacy 
(power) in a single body leads to absolutism. When 
an authority wields public power, then providing 
absolute and sole discretion to the body in the 
matters regarding its sphere of influence may also 
cause misuse of such control. Consequently, the 
doctrine of separation of powers is a theoretical 
concept and is impracticable to follow it 
completely. 

Professor Laski has appropriately remarked: “It is 
necessary to have a separation of functions which 
need not imply a separation of personnel.” The 
goals of democratic country are protected in the 
Constitution. Constitutional provisions are made as 
such to support a parliamentary form of 
government where the principle can’t be followed 
strictly. 

Many Supreme Court rulings justify that the 
alternative system of checks and balances is the 
requirement, not the strict principle. Concept of the 
constitution also insists on limitations being placed 
upon governmental power to secure basic freedoms 
of the individual. Thus, it says that there is no strict 
separation of powers but the functions of the 
various branches of the government have been 
suitably distinguished. 
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