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Assesment of Shallow Groundwater Quality for Irrigational
Use in and around Berasia, M. P., India
Sonal Jain*, Sunil Sharma**and Vinod Kumar Parashar*
*Department of Geology, Govt. Motilal Vigyan Mahavidyalaya, Bhopal (M.P.)
**Department of Civil Engineering, Rabindranath Tagore University, Bhopal (M.P.)

ABSTRACT

Water is very important for irrigation. Farmers of the study area mostly used dug well waters for
irrigational purposes. The present study mainly concerns the irrigational utility of shallow groundwater
in and around Berasia area, District Bhopal, Madhya Pradesh. In order to assess the shallow
groundwater quality for irrigational use, 15 shallow groundwater samples have been collected during
pre monsoon and post monsoon period and analysed by using the standard procedures as suggested
by APHA (1995). The analytical results were used to determine the various irrigational specifications
like Sodium Adsorption ratio, Kellys ratio, Residual sodium Carbonate, Salt Index, Magnesium Hazards
Adj.SAR. On the basis of various irrigational specifications, it is suggested that the majority of shallow
groundwater of the study area is quite suitable for irrigational purposes.
INTRODUCTION
Water is played most significant role in
shaping the land and regulating the climate. Water is
one of the main compounds that extremely influence
the life. The shallow ground water is used for
irrigational purposes in all around the globe. In the
last few years, there has been a remarkable raise in
the demand for water due to unplanned urbanization
and industrialization for the past few decades in few
parts of the country. The farmers of the study area are
mostly using the shallow groundwater for agricultural
purposes. Thus the hydro‐geochemistry study is very
important to keep pace with agricultural
development in rural areas.
The area of present investigation falls on
Survey of India Toposheet Nos. 55E/11, 55E/10,
55E/7, 55E/6, 55E/5, and is bounded between
latitude 23010’ to 23050’ N and longitude 77042’ to
770 E. The important fringing rocks are the deccan
traps lava flows of basaltic composition and traversed
by a succession of sandstone hill of vindhyan range.
The climate of the Study area has a humid subtropical
climate, with cool, dry winters, a hot summer and a
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humid monsoon season. The soils of the study area
are moderately fine textured and are clay to clay
loam.
In the study area the alluvial is a rich source
for groundwater occurrences. The groundwater
occurs both under water table and confined
condition. The alluvial aquifer system is the most
extensive. The top aquifer ranges in thickness from 2
to 3 meter and comprises of fine medium grained
sand with intercalations of clay and silt and at place
also of‐coarse sand or gravel. Confined condition has
resulted in places where the granular zone occurs in
between clay horizons. All the aquifers are principally
recharged by a lateral flow from the south and also
by direct vertical percolation of rain, Irrigation
water, seepage from tanks and canals.
Material and Methods
In order to know the spatial and temporal variation in
shallow groundwater quality, about 15 shallow
ground water samples were collected from dug wells
during Pre Monsoon and Post Monsoon period. In
order to assess the potability of shallow ground
waters of the study area the physical characters of the
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concentration of major cations and anions are
presented in Table‐1 and 2. The chemical constituents
have been converted to me/l and irrigational
specifications like Salt Index, Kellys Ratio (KR), Sodium
Adsorption Ratio (SAR), Soluble Sodium Percentage
(SSP), Residual Sodium Carbonate (RSC) have been
computed and presented in Table‐3 and 4.

water samples were studied at the sampling point in
the field, and the chemical characters have been
determined in the laboratory by using the standard
procedures as suggested by APHA (1995). The
chemical analysis of water samples provide important
information about the environment to which natural
water is exposed in the hydrologic cycle. The

Table No. 1: Hydrochemistry of the study area (Premonsoon)
Well No.

ECX10
Name Of the
Village

2
1
2
3

4
Khijradev
Golkhari
sukha nipaniya

5
7.60
7.50
7.10

at 250
C
6
1400
820
660

4
5
6
7
8
9
10
11
12
13
14
15

Bagonia
semerhari
Chandu khri
Intkeri
Taradi kalan
Habibganj
Kutkipura
Bhojapura
Semera
Bhamora
Imlipura
Pursora

7.40
7.20
7.70
7.30
7.80
7.10
7.40
7.20
7.40
7.20
7.70
7.60

780
810
700
840
810
900
870
490
800
500
860
440
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CONCENTRATIONS IN MILIGRAM PER LITRE

6

pH

7
896
525
422

8
36
36
40

9
7.6
1.6
14.1

10
42
45
65

11
12
20
32

T.H.
as
CaCO3
12
152
225
208

499
518
448
538
518
576
557
314
512
320
550
218

60
25
70
20
46
24
30
32
61
27
32
30

6.2
3.1
2.0
4.0
6.0
4.9
3.6
1.2
3.2
9.7
2.4
3.6

69
58
76
63
63
60
42
41
69
65
57
65

26
36
14
15
10
22
28
26
32
24
15
18

229
306
311
183
190
324
193
262
294
215
196
210

CATIONS

TDS
Na

+

K

+

Ca

++

++

Mg

ANIONS
HCO3 Co3‐‐

Cl‐‐

NO3

SO4

PO4

13
150
180
240

14
Ab
Ab
Ab

15
23
34
32

16
75
80
40

17
46
35
35

18
0.24
0.12
0.25

195
220
160
184
260
200
195
255
72
90
300
190

Ab
Ab
Ab
Ab
Ab
Ab
Ab
Ab
Ab
Ab
Ab
Ab

40
45
50
38
53
20
34
38
37
44
64
40

45
60
65
65
38
65
75
38
40
45
85
76

48
46
42
28
39
27
36
27
43
20
39
27

0.21
0.18
0.12
0.16
0.67
0.20
0.35
0.10
0.63
0.07
0.46
0.10
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Well No.

Table No. 2: Hydrochemistry of the study area (Post monsoon)
CONCENTRATIONS IN MILIGRAM PER LITRE

ECX10
Name Of the
Village

pH

ANIONS

CATIONS

6
0

at 25
C

TDS

7

Na+

K+

Ca++

Mg++

8

9

10

11

T.H. as
CaCO3 HCO3 Co3‐‐
14

SO4

PO4

15

16

17

18

4
Khijradev

5

6

7.50

1350

890

32

7.50

41

11

150

145

Ab

21

72

42

0.22

2

Golkhari

7.30

810

500

32

1.40

42

18

200

175

Ab

32

78

32

0.12

3
4

sukha nipaniya
Bagonia

7.00

650

412

38

12.10

60

30

200

210

Ab

30

38

30

0.25

7.20

770

432

58

4.20

67

25

220

180

Ab

32

42

44

0.19

5

semerhari

7.00

800

500

22

2.10

55

28

300

198

Ab

40

58

42

0.10

6

Chandu khri

7.70

680

422

65

1.70

72

32

310

140

Ab

45

60

40

0.10

7
8

Intkeri
Taradi kalan

7.20

810

502

20

2.00

60

9

170

170

Ab

34

60

24

2.00

7.60

790

498

42

4.00

60

10

180

230

Ab

50

34

13

0.10

9

Habibganj

7.10

880

525

22

4.00

58

20

320

180

Ab

18

60

25

0.32

10

Kutkipura

7.20

850

550

28

2.90

40

25

194

185

Ab

32

65

34

0.30

11
12

Bhojapura
Semera

7.10

470

300

30

1.00

38

23

260

240

Ab

34

38

25

0.60

7.20

780

448

48

3.00

65

30

280

250

Ab

35

38

32

0.63

13

Bhamora

7.00

450

300

25

8.70

60

20

225

85

Ab

23

45

18

0.07

14

Imlipura

7.50

830

525

30

2.00

52

13

180

265

Ab

42

82

35

0.36

15

Pursora

7.30

530

335

19

3.10

29

11

198

240

Ab

32

34

28

0.12
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13

NO3

2
1

Results and Discussion:
Hydrochemistry of the study area:
The hydrochemistry of collected groundwater
samples during the pre‐ monsoon and post‐
monsoon period are presented in Table ‐1 and
Table‐2 respectively. The pH value of
groundwater of the study area varies from 7.10
to 7.80 in pre‐monsoon and 7.00 to 7.70 in post‐
monsoon period which suggests that the water
is mildly alkaline in nature. The Electrical
conductivity (EC) values in groundwater varies
from 440 µmohs/cm to 1400 µmohs/cm and 450
µmohs/cm to 1350 µmohs/cm in pre‐monsoon
post‐monsoon period respectively indicating
that the shallow ground water has medium to
high salt concentration.
Calcium content in groundwater varies from 41
mg/l to 76 mg/l in pre‐monsoon and 29 mg/l to
72 mg/l in post‐monsoon periods. The
Magnesium concentration in groundwater
varies from 10 mg/l to 36 mg/l in pre‐monsoon

12

Cl‐‐

and 09 mg/l to 32 mg/l in post‐monsoon period.
The sodium content in groundwater varies from
20 mg/l to 70 mg/l in pre‐monsoon and 19 mg/l
to 65 mg/l in post‐monsoon period. The
Potassium content in groundwater is varies from
1.2 mg/l to 14.1 mg/l in pre‐monsoon and 1.00
mg/l to 12.10 mg/l in post‐monsoon period. The
total hardness in terms of CaCO3 ranges from
152 mg/l to 324 mg/l in pre‐monsoon and 150
mg/l to 320 mg/l in post‐monsoon period.
The chloride concentration in groundwater
varies from 20 mg/l to 64 mg/l in pre‐monsoon
and 18 mg/l to 50 mg/l in post‐monsoon period.
The Sulphate concentration in the groundwater
of the study area varies from 20 mg/l to 48 mg/l
in pre‐monsoon and 13 mg/l to 44 mg/l in post‐
monsoon period. In the present investigation,
the Nitrate content in the groundwater varies
from 38 mg/l to 85 mg/l in pre‐monsoon and 34
mg/l to 82 mg/l in post‐monsoon period. The
Phosphate concentration in groundwater of the
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study area varies from 0.10mg/l to 0.67 mg/l in
pre‐monsoon and 0.07 mg/l to 2.00 mg/l in post‐
monsoon period. The carbonate content is
found to be absent in all the samples of
groundwater, collected during the pre‐monsoon
and post‐monsoon periods. Bicarbonate is the

predominant anion in the groundwater of the
study area. Bicarbonate concentration in the
groundwater varies from 72 mg/l to 300 mg/l in
pre‐monsoon and 85 mg/l to 265 mg/l in post‐
monsoon period.

Table No. 3 : Tabulated computed data of various Irrigational
specifications of shallow groundwater in pre monsson
Well
No .

Name o f
Village

Agricultural Utility
R.S.C.

K.R.

Mg%

Sal t
Index

Na %

SAR

1
1
2

2
Khijradev
Golkhari

3
-0.71
-0.94

4
0.9
0.67

5
35.4
25.4

6
-11
-7.2

7
33.04
28.3

11
1.2
1.2

3

sukha nipaniya

-0.62

1.12

37.5

-9

27.75

1.1

Bagonia
semerhari
Chandu khri
Intkeri
T aradi kalan
Habibganj
Kutkipura
Bhojapura
Semera
Bhamora
Imlipura
P ursora

-1.73
-2.29
-1.33
0.25
-1.6
-1.34
0.01
-1.62
-2.28
0.85
-1.58
1.67

0.56
0.67
1.62
0.2
1.11
0.98
0.32
0.66
0.48
1.08
1.05
0.54

44.3
35.8
40.7
45.4
42.7
33.9
38.5
47
39.6
41.7
44.6
35

-5.2
-2.5
-7.2
-2
-9.2
-4
-6.4
-12.3
-6.9
-13.5
-8.3
-10

35.9
14.49
37.68
16.24
33.55
17.18
22.87
25.55
21.85
35.44
18.99
12.52

1.7
1.3
0.5
2
0.5
1.5
0.6
0.9
0.9
0.8
1.6
0.9

4
5
6
7
8
9
10
11
12
13
14
15

Table No. 4: Tabulated computed data of various Irrigational
specifications of shallow Groundwater in post monsoon
Well No.

1
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
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Name of
Village

2
Khijradev
Golkhari
sukha nipaniya
Bagonia
semerhari
Chandu khri
Intkeri
Taradi kalan
Habibganj
Kutkipura
Bhojapura
Semera
Bhamora
Imlipura
Pursora

Agricultural Utility
R.S.C.

K.R.

Mg%

Sal t
Index

Na %

SAR

3
0.05
0.82
-2.13
-2.43
-1.6
-4.02
-0.17
-1.19
-0.87
-1.64
-0.3
-1.7
-0.39
-0.42
-0.95

4
0.8
0.8
1.16
0.58
0.77
0.48
0.89
0.64
0.23
0.4
0.56
0.67
0.84
0.78
0.67

5
33.45
23.4
39.5
47.4
37.7
42.4
49.2
43.31
35.01
40.03
45.7
37.5
39.1
43.7
38.12

6
-8
-4.5
-3.8
-11.6
-12.5
-1.7
-2.5
-12.19
-13.8
-8.4
-7.4
-4.47
-6.8
-7.8
-9.3

7
31.45
32.43
22.26
25.41
18.11
15.48
32.14
16.81
23.22
26.94
30.54
26.87
199.63
21.49
15.66

11
1.64
1.23
0.66
1
0.85
1.63
0.5
1.5
0.56
1.5
1.46
1.28
0.85
1.07
1.44
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Irrigation Water Quality
In the present study, the specifications as
proposed by Asgar et al. (1936); Kelley et al.
(1940); Eaton, (1950); US Soil Salinity Laboratory
Staff (1954); Wilcox (1955) and Paliwal (1972)
have been used in terms of Salt Index, Kellys
Ratio, Residual Sodium Carbonate (RSC), Soluble
Sodium Percentage (SSP) and Sodium Adsorption
Ratio (SAR), and Magnesium hazard respectively
to assess the suitability of shallow groundwater
for agricultural purposes. On the basis of
irrigational specifications presented in Table ‐3
and 4, the irrigational suitability of shallow
ground water have been evaluated and classified
into various categories. The recommended
classification of irrigation water quality with
respect to EC, SAR, Kelly’s Ratio, Mg. Ratio, RSC
and Na% are presented in Table ‐5.
Asgar et al. (1936) suggested that salt
index parameter evaluates the agricultural water
quality. If salt index is negative, the water
belongs to good category and if the salt index is
positive then the water is unsuitable for
irrigational purposes. In the present study, the
values of all the shallow ground water samples
are negative which indicates that the water is
suitable for irrigation purposes.
On the basis of Kellys Ratio, the sodium
problem in water can be evaluated. As per Kellys
et al. (1940), if the Kelly ratio is less than one then
the water is suitable, if it is between one and two
then the water is marginally suitable and if it is
beyond two then the water is unsuitable for
irrigational purposes. In the present study, Table
3 and 4 reveals that the values of shallow ground
water samples during pre and post monsoon
period varies from 0.20 to 1.62 in pre monsoon
and 0.23 to 1.16 in post monsoon period. Further,
Table‐5 indicates that the majority of shallow
groundwater samples; 67% in pre monsoon
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period and 93% in post monsoon period, belongs
to suitable category.
Eaton (1950) recommended that indirect
effect of carbonate and bicarbonate on water
quality is expressed in terms of Residual Sodium
Carbonate (RSC). As per U.S. Soil Salinity Staff
(1956), water with less than 1.25 me/l of RSC are
safe, between 1.25 and 2.5 me/l of RSC are
marginal in nature and beyond 2.5 of RSC are
unsuitable for irrigational purposes. Table 3 and
4 reveals that all the shallow groundwater
samples of the study area have RSC values less
than 1.25 which clearly indicates that these
waters are quite safe and suitable for irrigational
purposes.
Wilcox (1955) proposed a classification
based on the values of Electrical conductivity,
Boron and Soluble sodium Percentage (SSP) for
assessing irrigation water. When the values of EC
and SSP concentration of shallow groundwater
compared with this classification, the shallow
groundwater are classified as Excellent to good
and good to permissible class with respect to
Na% and EC values respectively.
Paliwal (1972) has utilized the term magnesium
percentage ratio as an index of magnesium
hazards of irrigation water. When the Mg/Ca
ratio in irrigation water increases the degree of
hazardous effect also increases. As per Paliwal
(1972), when this ratio exceeds 50% then the
magnesium hazard is likely to be developed. In
the present study the magnesium % varies from
33.5 to 68.2 in pre monsoon period and 12.54
and 57.23 in post monsoon period. Table‐5
reveals that majority of shallow groundwater
does not have magnesium hazards .However,
few of the samples have more than 50% of
magnesium which have quite restriction for
sensitive crops.
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Table 5: Tabular classification of Groundwater of the study area

Irrigational Specifications

EC

SAR

Kelly’s Ratio

Magnesium Ratio

Residual Sodium Carbonate (RSC)

Salt Index

Range

Class

<250
250‐750
750‐2250
>2250
Total
<10
10‐18
18‐26
>26
Total
<1
1‐2
>2
Total
< 50
>50
Total
<1.25
1.25‐2.50
>2.50
Total
‐Ve(Negative)
+Ve(Positive)
Total

Low
Medium
High
Very High

Conclusions :
On the basis of the hydrochemistry,
interpretations and discussions with respect to
irrigational specifications, it is concluded that the
majority of shallow groundwater samples of the
study area quite suitable for irrigational purpose.
However few of the water sample have
magnesium hazard and such water should be
restricted for irrigational use.

Low
Medium
High
Very High
Suitable
Marginal
Unsuitable
suitable
Unsuitable
Safe
Marginal
Unsuitable
Suitable
Un Suitable

Type of Water
Pre Monsoon
Post Monsoon
No. of
No. of Samples
%
%
Samples
0
Nil
0
Nil
5
33%
6
40%
10
67%
9
60%
0
Nil
0
Nil
15
100%
15
100%
15
100%
15
100%
0
Nil
0
Nil
0
Nil
0
Nil
0
Nil
0
Nil
15
100%
15
100%
10
67%
14
93%
5
33%
1
7%
Nil
Nil
Nil
Nil
15
100%
15
100%
15
100%
15
100%
Nil
Nil
Nil
Nil
15
100%
15
100%
15
100%
15
100%
Nil
Nil
Nil
Nil
Nil
Nil
Nil
Nil
15
100%
15
100%
15
100%
15
100%
0
Nil
0
Nil
15
100%
15
100%
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FLUOROSIS AND HEALTH ASPECT IN SEHORE DISTRICT (MADHYA PRADESH)
ESHA RAJE TIWARI
TUTOR, RKDF DENTAL COLLEGE & RESEARCH CENTRE, BHOPAL

1.1

INTRODUCTION

It is well known fact that the excess fluoride
intake is responsible for dental and skeletal fluorosis.
The problem of fluorosis has been known in India for
a long time. The disease earlier called mottled
enamel" was first reported by Vishanathan (1935) to
be prevalent in human beings in Madras Presidency in
1933. Mahajan (1934) reported a similar disease in
cattle in certain parts of old Hyderabad state.
However, Shortt (1937) was the first to identify the
disease as "Fluorosis" in human beings in Nellore
district of Andhra Pradesh.
Fluoride is present in the teeth, bones,
thyroid gland and skin of animals. It plays an
important role on the formation of dental enamel and
normal mineralization in bones but can cause dental
fluorosis and adversely affect the central nervous
system, bones, and joints at high concentrations
(Agarwal et al., 1997). The fate of fluoride in the soil
environment and groundwater is of concern for
several reasons. It is generally accepted that fluoride
stimulates bone formation (Richards et ai, 1994) and
small concentration of fluorides have beneficial
effects on the teeth by hardening the enamel and
reducing the incidence of caries (Fung et al. 1999). At
lower levels (<2 mg/ml) soluble fluoride in the
drinking water may cause mottled enamel during the
formation of teeth, but at higher levels other toxic
effects may be observed (Weast and Lide, 1990).
Excessive intake of fluoride results in skeletal and
dental fluorosis (Czarnowski et al. 1999). Severe
symptoms lead to death when fluoride doses reach
250‐450 mg/ml (Luther et al,. 1995). It has been found
that the IQ of the children living in the high fluoride
areas (drinking water fluoride > 3.15 mg/ml) was
significantly lower (Lu et al., 2000).
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Fluoride enters in the human body mainly
through the intake of water and to a lesser extent by
food. The foods which are rich in fluoride include fish
and tea (EPA, 1997). Ingested fluorides are quickly
absorbed in the gastrointestinal tract, 35‐48% is
retained by the body mostly in skeletal and classified
tissues, and the balance is excreted largely in the
urine. Chronic ingestion of fluoride rich fodder and
water in endemic areas leads to development of
fluorosis in animals e.g. dental discoloration, difficulty
in mastication, bony lesions, lameness, de‐ability and
mortality (Patra et al., 2000).
Naturally occurring fluorides in groundwater
are a result of the dissolution of fluoride containing
rock minerals by water while artificially high soil
fluoride levels can occur through contamination by
application of phosphate fertilizers, sewage sludge, or
pesticides (EPA 1997).
Due to its strong
electronegativity is attracted to positively charged
calcium in teeth and bones. Major health problems
caused by flouride as dental florosis, teeth mottling,
skeletal fluorosis and deformation of bones in
children as well as in adults. Excess flouride affects
plants and animals also. The effect on agriculture was
also evident due to inhibition an plant metabolism
leading to necrosis, needle scratch and tip burn
diseases.
India is one among the 23 nations around
the globe where health problems have been
reported due to excessive fluoride in drinking water.
An estimated 62 million people in India in 17 out of
28 states are affected with dental, skeletal and non
skeletal fluorosis. The endemic states with the
percentage area affected are given in Table 6.1.
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Table - 1.1 Indian states with areas
affected by fluoride poisoning
No.

State

Area Affected
(%)

1.

Assam

‐

2.

Andhra Pradesh

50 – 100

3.

Bihar

30 ‐ 50

4.

Delhi

< 30

5.

Gujarat

50 – 100

6.

Haryana

30 ‐ 50

7.

Jammu & Kashmir

< 30

8.

Karnataka

30 ‐ 50

9.

Kerala

< 30

10.

Maharashtra

30 – 50

11.

Madhya Pradesh

30 ‐ 50

12.

Orissa

< 30

13.

Punjab

30 ‐ 50

14.

Rajasthan

50 ‐ 100

15.

Tamil Nadu

50 ‐ 100

16.

Uttar Pradesh

50 ‐ 100

17.

West Bengal

‐

1.2

SOURCES OF FLUORIDE :
Various sources of fluoride entering the body
are drinking water, food, industrial exposure, drugs
and cosmetics etc. However, drinking water is
considered as the major contribution to fluoride
entering the human body.
1.
Drinking Water
The major source of fluoride in the
groundwater is fluoride bearing rocks from which it
get weathered and / or leached out and contaminates
the water. Fluorides occur in three forms, namely,
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fluorospar or calcium fluoride (CaF2), apatite or rock
phosphate [Ca3F (P04)3 and cryolite (Na3AIF6).
Concentration of fluorides is five times higher in
granite than in basalt rock areas. Similarly, shale has a
higher concentration than sandstone and limestone.
Alkaline rocks contain the highest percentage of
fluoride (1200 to 8500 mg/kg) (Chand, 1998).
The Geological Survey of India has brought
out considerable data which reveal that fluorite,
topaz, apatite, rock phosphate, phosphatic nodules
and phosphorites are widespread in India and contain
high percentage of fluorides.
2.
Food
Besides water, food items especially
agricultural crops are heavily contaminated with
fluoride as they are grown in the areas where the
earth's crust is loaded with fluoride bearing rocks.
Fluoride is present to some extent in nearly all foods,
but the concentrations vary widely. Studies of the
fluoride contents of foodstuffs reported in the WHO
Monograph (1970) have been reviewed by Muhlar
(1970). Prival and Fisher and have made a more
recent compilation on fluoride contents.
Among the foodstuffs notably high in
fluoride are fish, particularly those, such as sardines,
that are eaten with the bones. Fish‐meal flour, which
is produced from the whole fish, is also high in
fluoride. Tea is unusually rich in fluoride. Milk and
most fruits are generally low in fluoride. Vegetables
vary greatly in fluoride content.
Hodge and Smith (1965) computed
the total fluoride intake from food at 0.5‐1.5 mg/day
for areas with nonfluoridated water. Marier and Rose
(1966) showed that use of fluoridated water in
canneries increased the fluoride content of canned
food by 0.5 mg/liter and converted this to 0.5 mg/day
in the diet. The proposed total intake from the diet
then became 1.0‐2.0 mg/day.
However, Hodge and Smith estimate
came from Machle and Largent (1943), whose values
were based erroneously on earlier work (Machle et
al., 1942). In this earlier work the average total
fluoride intake per day for 20 weeks was just under
0.5 mg with only 0.16 mg of the intake from food as
such. In a more recent review Hodge and Smith (1970)
have lowered their estimate 0.3‐0.8 mg fluoride daily
from the diet.
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Recent studies indicate that the total
intake of fluoride is as high as 3 mg/day rather than
the earlier figure of 1.5 mg/day, primarily because of
increases in the estimated levels of fluoride in foods
(Spencer et al., 1970). Balance data presented by
Spencer also suggest a higher retention by bone,
nearly 2 mg/day rather than the 0.2 rag/day indicated
earlier.
Two recent articles from Spencer's
group (Kramer et al., 1974; Dace et al., 1974) appear
to support a higher estimate for dietary fluoride
intake. The first is based on hospital‐prepared food
from 16 U.S. cities. The fluoride intake from food in
the fluoridated communities was found to range from
1.6‐3.4 mg/day (av. 2.6) while that from
nonfluoridated cities was 0.8‐1.0 mg (av. 0.9). The
very high values and the marked difference between
fluoridated and nonfluoridated cities can be explained
in part by the inclusion of coffee and other water‐
based beverages as dietary intake. This classification
is not usually followed by other investigators. The
second article reports average fluoride intake from
diets used in balance studies in a fluoridated city over
a 6‐yr period as 2.0 mg/day.
These findings are important
because, if valid, they might represent a shift in intake
that could lead to dental Fluorsis in fluoridated
communities. Also, a retention of 2 mg/day would
mean that an average individual would experience
skeletal Fluorsis after 40 yr, based on an accumulation
of 10,000 ppm fluoride in bone ash. However, these
new estimates for fluoride in food are questionable;
consequently, so are their implications. The values are
suspect because of analytical problems. The diffusion
method of Singer and Armstrong (1969a) was used
with a colorimetric reagent and false high values are
obtained with this technique (Taves, 1966).

A study more limited in scope,
because it was restricted to 16 to 19 yr old males,
found 2.0‐2.3 mg/day total fluoride intake (San Filippo
and Battistone, 1971). The increase over earlier values
may reflect the fact that the food portions were large
for the test group.
Data from balance studies in children
tend to support the lower values. The dietary fluoride
intake for nine children aged 4 to 18 years averaged
0.3 mg/day (Forbesero, 1973).
The quickest and most reliable
method of checking whether there has been a shift in
total intake of fluoride in the past 20‐30 yr is through
surveys of the urinary and bone fluoride
concentrations occurring in people in fluoridated
communities. There has been no question about the
analytical techniques used in these earlier data on
urine and bone because the concentrations involved
were relatively high. A recent (Parkins, 1974) bone
survey in Iowa done at autopsies showed bone
fluoride levels higher than those in earlier
publications, particularly when taking into account
that they are for unashed bone, which means that the
concentrations need to be approximately doubled to
compare them to values for ashed bone. Detailed
comparison of the method he used has shown no
systematic error, but other bone fluoride values
found in Rochester, New York, show concentrations
which match earlier values almost exactly (Charen et
a/., in preparation, 1976). The fluoride content in food
material mainly depends upon:
1.
Fluoride level in soil
2.
Fluoride level in atmosphere
3.
Use of fertilizers and pesticides and
other sources of
contamination.
The fluoride content of some food items has
been given in Table 1.2

Table : 1.2 Fluoride content in various food
Food Item

Fluoride (mg/kg)

Food Item

Cereals

Fluoride (mg/kg)
Fruits

Wheat

4.6

Banana

2.9

Rice

5.9

Mango

3.2
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Food Item
Maize

Fluoride (mg/kg)
5.6

Food Item

Fluoride (mg/kg)

Apple

5.7

Guava

5.1

Pulses

Beverages

Gram

2.5

Tea

60‐112

Soybean

4.0

Coconut water

0.32 ‐ 0.6

Vegetables

Spices

Cabbage

3.3

Coriander

2.3

Tomato

3.4

Garlic

5.0

Cucumber

4.1

Ginger

2.0

Ladyfinger

4.0

Turmeric

3.3

Ladyfinger

4.0

Turmeric

3.3

Spinach

2.0

Mint

4.8

Mutton

3.0 ‐ 3.5

Brinjal (egg plant)

1.2

Beef

4.0 ‐ 5.0

Potato

2.8

Pork,

3.0 ‐ .5

Carrot

4.1

Fishes

1.0 ‐ 6.5

Food from Animal sources

Source : Prevention and control Fluorsis in India. Vol.1 (Health Aspects) (Ed. Susheela, A.K.) Rajeev
Gandhi National Drinking Water Mission, New Delhi.
3.
Drug and Cosmetics
According to WHO standards, the
fluoride in drinking water should be within a range
The sodium fluoride containing drugs
for Osteoporosis, Osteosclerosis and dental caries are
that slightly varies above and below 1 mg/L
(Meenakshi et a/., 2004). In temperate regions, where
in use for many years. The prolonged use of these
water intake is low, fluoride level up to 1.5 mg/L is
drugs may cause fluorosis. Additionally, the
acceptable. The Ministry of Health, Government of
toothpastes and mouth‐rinses (whether labelled
India, has prescribed 1.0 and 2.0 mg/L as permissive
fluoridated or otherwise) also contain higher fluoride
and excessive limits for fluoride in drinking water,
concentration. The fluoride content arising from raw
respectively. Table 3 shows different health impacts
materials used for the manufacturing of tooth‐paste,
at varying fluoride concentrations in drinking water.
namely, calcium carbonate, talc and chalk can have as
Table 1.3 Concentration of Fluoride in
high as 800‐1000 mg/kg of fluoride. In the fluoridated
drinking water and its effects on human health
brands of tooth‐pastes, the fluoride content has been
reported up to 1000‐4000 mg/kg. Moreover, some of
Fluoride
Effect
the mouth rinses are nothing but fluoridated water of
Concentration
a very high fluoride concentration.
(mg/L)
Nil
Limited
growth
1.3
HEALTH IMPACTS AND FLUORIDE :
and fertility
1.
Optimum concentration of fluoride
< 0.5
Dental caries
in drinking water
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0.5 ‐ 1.5

1.5 ‐ 4.0

4.0 ‐ 10.0

> 10.00

Promoters dental
health, prevents tooth
decay
Dental
fluorosis
(mooting and pitting of
teeth)
Dental fluorosis,
skeletal fluorosis (pain in
neck bones and back).
Crippling fluorosis.

1.4
SENSITIVITY TO FLUORIDE :
A recent report (Grimbergen, 1974) suggests
confirmation of the earlier claims by Waldbott (1962)
that some people are very sensitive to fluoride.
Waldbott's claims have been dismissed on two
grounds: that he was the only one to report such
effects, and that sensitivity of this type has not been
reported among the‐billions of tea drinkers in the
world who would be ingesting extra fluoride (WHO,
1970, p. 15).
Grimbergen's report was a preliminay
methodological paper and is not convincing. Two
aspects of the methodology seem weak and could
lead to erroneous conclusions. First, when large
numbers of double‐blind tests are done, it is to be
expected that control patients will occasionally have
symptoms that correspond to those associated with
the administration of. fluoride; the investigator
should indicate the rate of positive responses and the
results of retesting. Second, the patients selected
themselves for inclusion in the study based on their
beliefs that they were already sensitive to fluoride.
Waldbott's case reports (1962) are more completely
documented and he used concentrations that were
probably too low to be identified by taste. He
reported 29 positive responders among 48 people
tested. The Royal College of Physicians (1976, p. 63)
review stated that sodium fluoride at 1 mg/15 ml of
distilled water has a distinctive taste. However, Taves
(unpublished, 1976) found that four people out of five
could not tell the difference at 1 mg/15 ml.
Waldbott and Grimberger are not the
only ones who have described patients with
syndromes that they explained as intolerance to
fluoride. Douglas (1947) tested 32 patients in a group
of 133 with histories suggestive of sensitivity to
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fluoride‐containing dentifrices. He implied that none
were able to complete a series of six alternating trials
using fluoride and nonfluoride toothpastes, because
of intolerance, mainly in the form of ulcerations of the
mouth. Feltman and Kosel claimed that, among
pregnant mothers and their children, 1% (at least four
of them) reacted adversely to 1 mg fluoride tablets.
They stated that they established (by means of
placebos) that it was the fluoride, rather than the
binder, that caused the adverse effect (Feltman,
1956; Feltman and Kosel, 1961). Shea, Gillespie, and
Waldbott (1967) reported on seven cases of patient
improvement after discontinuing vitamin drops or
toothpaste containing fluoride. They subjected one
case to a double‐blind.
Study with sodium fluoride in the
cases involving toothpaste, the associated cation is
not stated. Stannous fluoride is commonly used in
toothpaste; therefore, sensitivity to tin, rather than to
fluoride, cannot be ruled out. Petraborg (1974)
reported on seven case histories of what seemed to
be fluoride sensitivity, but the patients were not
subjected to objective tests, so the evidence is weak.
The quantities of fluoride involved
are clearly relevant to the question of the safety of
fluoridation. But, if Feltman and Kosel's estimate of
1% intolerant people is correct, there should have
been more reports of adverse effects in the studies in
which fluoride tablets were given to school going
children (at least 10,000 children by 1967, mainly in
Switzerland)
(O'Meara,
1968).
Also,
as
methoxyflurane anesthesia for surgery typically
causes serum fluoride content to increase to 30‐50
times normal (Fry et al., 1973), there should have
been striking cases of such intolerance in an
estimated 12 million patients who have received
methoxyflurane (NAS‐NRC, 1971). Moreover, cases of
intolerance to fluoride (20‐100 mg/day) for
osteoporosis have been associated with very few
symptoms of the type reported by Waldbott. There
have not been reports of intolerance from people
who move into and out of numerous towns with
naturally high fluoridated water supplies.
Opportunities for such discovery existed before any
bias for or against fluoridation.
So, although sensitivity to fluoride
has not been demonstrated firmly, a possibility of
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sensitivity or idiosyncratic reaction to fluoride should
be kept in mind. Clarification might come from two
kinds of study. Studies on the administration of
fluoride drops or tablets for prevention of dental
caries should include consideration of possible
intolerance and definite statements should be made
about any findings in this regard; in most such reports,
no comments are made about a search for
intolerance. Quibbles and Suttee (1972) have
demonstrated an ability of fluoride‐resistant cells to
remove or exclude fluoride from their interiors in
vitro. Humans or animals receiving fluoride for long
periods should be studied to see whether a cellular
resistance develops in vivo. If this could be
demonstrated, the metabolic consequences of
resistance or its absence might shed light on how
intolerance could occur.
.
1.5
VARIOUS FORMS OF FLUOROSIS :
The various forms of fluorosis arising due to
excessive intake of fluoride are briefly discussed
below:
1.
Dental fluorosis
This form of fluorosis affects the teeth and
mainly occurs in children. The natural shine or lustre
of the teeth disappears. In the early stage, the teeth
appear chalky white and then gradually become
yellow, brown or black. The discoloration will be
horizontally aligned on the tooth surface as Jines" or
,,soots" away from the gums. Tiny pits or perforations
can be seen in the form of cavities on the surface of
teeth. Dental fluorosis affects both the inner and the
outer surface of the teeth. One can become
edentulous even as much younger age in the fluoride
endemic areas. The disease has mostly cosmetic
implications and has no treatment.
Dental fluorosis
Dental fluorosis is a health condition caused
by the critical period of exposure is between 1 to 4
years of ages children over a child age 8 are not at risk.
In its mild form, which is the most common, fluorosis
appears as tiny white streaks or specks that are often
unnoticeable. In its severe form it is characterized by
black and brown stains, as well as cracking and pitting
of the teeth.
The severity of dental fluorosis depends on
the amount of fluoride exposure, the age of the child,
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individual response, nutritional and other factors.
Although water fluoridation can cause fluorosis, most
of this is mild and not usually of aesthetic concerns
severe cases can be caused by exposure to water that
is naturally fluoridated to levels well above the
recommended levels, or by the exposure to other
fluoride sources such as brick tea or pollution from
high fluoride coal.
Physiology
Dental fluorosis occurs because of the
excessive intake of fluoride either through fluoride in
the water supply, naturally occurring or added to it;
or through other sources. The damage in tooth
development occurs between the ages of 3 months to
8 years, from the overexposure to fluoride. Teeth are
generally composed of hydroxyapatite and
carbonated hydroxyapatite; when fluoride is present,
fluorapatite is created. Excessive fluoride can cause
white spots, and in severe cases, brown stains or
pitting or mottling of enamel. Fluorosis cannot occur
once the tooth has erupted into the oral cavity. At this
point, fluorapatite is beneficial because it is more
resistant to dissolution by acids (demineralization).
Although it is usually the permanent teeth which are
affected, occasionally the primary teeth may be
involved.
The differential diagnosis for this condition
may include Turner's hypoplasia (although this is
usually more localized), some mild forms of
amelogenesis imperfecta, and other environmental
enamel defects of diffuse and demarcated opacities.
Dean's Index
H.T. Dean's fluorosis index was developed in
1942 and is currently the most universally accepted
classification system. An individual's fluorosis score is
based on the most severe form of fluorosis found on
two or more teeth.
2.
SKELETAL FLUOROSIS :
Skeletal fluorosis affects the bones/skeleton
of the body. Skeletal fluorosis can affect both young
and old alike. One can have aches and pain in the
joints. The joints which are normally affected by
skeletal fluorosis are neck, hip, shoulder and knee
that makes it difficult to walk and movements are
painful. Rigidity or stiffness of joints also sets in. More
worrisome is that skeletal fluorosis is not easily
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detectable until the disease attains an advanced
bore wells. Over half of the ground water sources in
stage. In severe cases, there is a mplete rigidity of the
India have fluoride above recommended levels.
joints resulting in stiff spine, called as ,,Bamboo spine"
Epidemiology
and immobile knee, pelvic and shoulder joints.
In some areas, skeletal fluorosis is endemic.
Skeletal fluorosis
While fluorosis is most severe and widespread in the
Skeletal fluorosis is a bone disease caused by
two largest countries i.e. India and China. UNICEF
excessive consumption of fluoride. In advanced cases,
estimates that "fluorosis is endemic in at least 25
skeletal fluorosis causes pain and damage to the
countries across the globe. The total number of
bones and joints.
people affected is not known, but a conservative
.
estimate would number in tens of millions.
Causes
The World Health Organization recently
Common causes of fluorosis include
estimated that 2.7 million people in China have the
inhalation of fluoride dusts/fumes by workers in
crippling form of skeletal fluorosis. In India, 20 states
industry, use of coal as an indoor fuel source (a
have been identified as endemic areas, with an
common practice in China), consumption of fluoride
estimated 60 million people at risk and 6 million
from drinking water (naturally occurring levels of
people disabled; about 600,000 might develop a
fluoride in excess of the CDC recommended safe
neurological disorder as a consequence.
levels and consumption of fluoride from the drinking
Symptomatic skeletal fluorosis is almost
unknown in the U.S. with about a dozen of cases
of tea, particularly brick tea.
reported.
In India, the most common cause of
fluorosis is fluoride‐laden water derived from deep
Table No. 1.4
Skeletal fluorosis phases
Osteosclerotic phase
Ash concetnration (mgF/kg)
Symptoms and signs
Normal Bone
Preclinical Phase

500 to 1,000
3,500 to 5,500

Normal
Asymptomatic;
slight
radiographically‐
detectable increases in bone mass

Clinical Phase I

6,000 to 7,000

Sporadic pain; stiffness of joints; osteosclerosis
of pelvis and vertebral spine

Clinical Phase II

7,500 to 9,000

Chronic joint pain; arthritic symptoms; slight
calcification
of
ligaments'
increased
osteosclerosis
and
cancellous
bones;
with/without osteoporosis of long bones

Phase III : Crippling
Fluorosis

8,400

Limitation of joint movement; calcification of
ligaments of neck vertebral column; crippling
deformities of the spine and major joints;
muscle
wasting;
neurological
defects/compression of spinal cord

Field photograph showing prominently in later part of age i.e. above 50 years.

P a g e | 14

Corresponding Author : email :

International Journal of Fundamental & Applied Research
Website : www.ijfar.org ,( ISSN‐ 2320‐7973 Volume‐6 Issue ‐3+4 Month – June+July 2018 pp. (08 – 18)

3.
NON‐SKELETAL MANIFESTATIONS :
The soft tissues of the body may be affected
by excessive consumption of fluoride. The symptoms
include gastro‐intestinal complaints, loss of appetite,
pain in stomach, constipation followed by
intermittent diarrhoea. Muscular weakness and
neurological manifestations leading to excessive
thirst tendency to urinate more frequently are
common among the afflicted individuals. Cardiac
problems may arise due to cholesterol production.
Repeated abortions or still birth, male infertility due
to sperm abnormalities are also some of the
complications. None of the Cases in observed in the
area of study.
1.5
PREVENTION OF FLUOROSIS :
Excessive fluoride ingestion by
human beings can be prevented by using the
following approaches:
(i)
Using alternate water sources:
Alternate water sources include surface
water, rainwater and low‐fluoride groundwater.
Improving the nutritional status of population at
risk:
Adequate calcium intake is directly
associated with a reduced risk of dental fluorosis.
Vitamin C ingestion also safeguards against the risk
of fluorosis.
(ii)
Defluoridation: Removing excess
fluoride from drinking water using different
techniques such as Nalgonda method. This
defluoridation method is based on the combined use
of alum and lime in a two‐step process
Table No. 1.5
Dean's Index
Classification
Normal

Age Group
Infants 0‐6 months
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Questions
Very mild

Mild

Moderate

Severe

white translucent
surface
A few white
flecks of white spots
Small
opaque, paper white
areas covering less
than 25% of the tooth
surface.
Opaque
white areas covering
less than 50% of the
tooth surface
All tooth
surfaces affected;
market wear on biting
surfaces; brown stain
may be present
All tooth
surfaces affected;
discrete or confluent
pitting; brown stain
present.

Prevalence
As of 2005 surveys conducted by the National
Institute of Dental Research in the USA between 1986
and 1987 and by the Center of Disease Control
between 1999 and 2002 are the only national sources
of data concerning the prevalence of dental fluorosis.'
.
In the area of study dental fluorosis is
more prominent: field photographs are showing
sedentarily of dental fluorosis in different age group.
The condition is more prevalent in
rural areas where drinking water is derived from
shallow wells or hand pumps. It is also more likely to
occur in areas where the drinking water has a fluoride
content of more than 1ppm (part per million), and in
children who have a poor intake of calcium.

Criteria ‐
description of enamel
Smooth,
glossy, pale creamy ‐
Table No. 1.6
Dietary reference intake for fluoride
Reference weight Kg.
Adequate intake
(Ib)
(mg/day)
7(16)
0.01

Tolerable upper intake
(mg/day)
0.7
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Age Group

Reference weight Kg.
(Ib)
9(20)

Adequate intake
(mg/day)
0.5

Tolerable upper intake
(mg/day)
0.9

Children 1‐3 years

12(29)

0.7

1.3

Children 4‐8 years

22(48)

1.0

2.2

Children 9‐13 years

40(88)

2.0

10

Boys 14‐18 years

64(142)

3.0

10

Girls 14‐18 years

64(142)

3.0

10

Males 19 years and over

76(166)

4.0

10

Female 19 years and over

61(133)

3.0

10

Infants 7‐12 months

Fluoride consumption can exceed the
tolerable upper limit when someone drinks a lot of
fluoride containing water in combination with other
fluoride sources, such as swallowing fluoridated
toothpaste, consuming food with a high fluoride
content, or consuming fluoride supplements. The use
of fluoride supplements as a prevention for tooth
decay is rare in areas with water fluoridation, but was
recommended by many dentists in the UK until early
1990s. Coal burning can pollute air with fluoride:
indoor air with approximately 60 ug F/m3 and drinking
water with 3.6 mg F/L are similarly toxic to developing
permanent teeth.
Dental fluorosis can be prevented by lowering the
amount of fluoride intake below the tolerable upper
limit.
..
Treatment
Dental fluorosis can be cosmetically treated by a
dentist. The cost and success can vary significantly
depending on the treatment. Tooth bleaching,
microabrasion,
and
conservative
composite
restorations or porcelain veneers are commonly used
treatments. Generally speaking, bleaching and
microabrasion are used for superficial straining,
whereas the conservation restorations are used for
more unaesthetic situations.
Following villages namely Ramkheri,
Mahoriya, Phutibawari, Hasnabad Jahangirpura,
Kauriya, Ujarkhera Pipliyaminan Barkhedri, most of
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the children are affected by dental fluorosis, some
adults are facing pain problems field photographs
showing different type of dental carries.
Field photographs –
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CONCLUSION
Deals fluoride and Health :‐
Fluoride
concentration in drinking water plays a critical role in
human health In take of excess fluoride through
drinking water causes fluorosis in human which can
not be clinically treated. Fluorosis in initial stages
causes body pains, yellowing of teeth and
subsequently skeletal deformity. Out of 57 samples
eight villages namely Ramkheri, Mahoriya, Kuuriya,
Pipliyamiran, Berkheri, Hasuabad, Jahangirpur and
Tyarkhera peoples are affected by mainly dental and
skeletal fluorosis, children up to the age of 10 years
mainly affected by dental fluorosis while age group of
45‐55 affected by skeletal fluorosis.
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ANHARMONIC ELASTIC PROPERTIES OF CESIUM IODIDE
DEEPAK RAWAT
Department of Physics,
Saifia P.G College of Science and Education,
Bhopal‐462001(INDIA).
ABSTRACT

The anharmonic elastic properties of cesium iodide are calculated using a three‐body interaction
potential. This includes the prediction of third order elastic constant (TOEC), Fourth order elastic
constant (FOEC) and pressure derivatives second order elastic constant (SOEC) and third order elastic
constant (TOEC).The experimental and theoretical results are in good agreement.
INTRODUCTION
There are many of the crystal properties which cannot
be explained without including the anharmonic
Contributions arising from the potential energy
expressions. Cesium iodide is an inorganic compound
with the formula CsI. Bulk cesium iodide crystals have
the cubic CsCl crystal structure but the structure type
of nano thin CsI film depends on the substrate
material – It is CsCl for mica and NaCl and NaI
substrates.
Cesium iodide atomic chains can be grown inside
double‐wall carbon nano tubes. In such chains atom
appear brighter than Cs atoms in electron
micrographs despite having a smaller mass. This
difference was explained by the charge difference
between Cs atoms (positive), inner nano tubes
(negative) and I atoms (negative). As a result, Cs
atoms are attracted to the walls and vibrate more
strongly than I atoms, which are pushed toward the
nanotube axis.
An important application of Cesium iodide crystals,
which are scintillators, electromagnetic calorimetry in
experimental particle physics. The crystal properties
are the thermal expansion, the specific heat beyond
3R(R is the gas constant) the thermal conductivity and
higher order elastic constants and their pressure and
temperature variations among them are of special
interest because they are related to all the
anharmonic properties of solids. The coefficient of
first order anharmonic term in the multi‐pole
interaction potential determines the anharmonic
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properties such as thermal expansion pressure
dependence of SOECS etc. The thermal expansion
produces the difference between the adiabatic and
isothermal elastic constant which provide physical
insights into the nature of bonding and interatomic
forces in solids. Several investigators (1‐7) have
studied the Third order elastic constant (TOEC) and
pressure derivatives second order elastic constant
(SOEC) using both two‐body (1‐3) and three‐body (4‐
7) potentials. The latter potentials have given their
prediction better than those revealed by other
potential (1‐3).Elastic constants are measured by
Lundqvist Potential (8) Singh and Verma (9) Karlsson
(10). In the present paper, we have used three‐body
potential to explain the anharmonic properties of
cesum iodide.
Calculations have been performed using the
expression for the third and fourth order elastic
constant given by Verma and co‐workers (4) and
those for the pressure derivatives of SOE constants
are given by Garg et al (5) respectively. The essential
theory and calculations are given in section 2. The
results are presented and discussed in section 3.
2. THEORY AND METHOD OF CALCULATIONS:
Interaction potential energy of rock salt structure
solid with contribution from the long‐range coulomb
and three‐body interactions and the short‐range
repulsive and van der Waals dipole‐dipole and dipole
–quadrapole attractions is given by
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TABLE: 3.1 Values of input for ionic crystal.
W(r) =amZ(Z+6 f(r))/r +[W1(r)+W2(r)] e2 (1)
First term is the Coulomb interaction with a am as the
Madelung constant, Ze is the ionic charge and e is the
electronic charge. Here r (=r0) and r1 (=2r0) are the
first and second neighbor distances. f(r) is the three‐
body force parameter dependent on r.W1 and W2 are
the short‐range interactions defined as

CRYSTAL (CsI)
r0

10‐8 cm (a)

r+

10‐8 cm (b)

r‐

10‐8 cm (b)

W1(r) =bß/e2ß+‐ exp(r+ + r‐ ‐r)/.+‐ ‐C+‐/r6 ‐ d+‐/r8 (2)
C11

1010 dyne/cm2 (a)

W2 (r’) =bß/e2 ß++exp (2r+ + r’)/.++ + bß‐‐/e2exp (2r‐
‐ r’)/.‐‐ ‐(c++ +c‐‐)/r’6 ‐(d++ +d‐‐)/r’8 (3)

C12

1010 dyne/cm2 (a)

Where ßij =1+ (zi/ni) + (zj/nj)

C44

1010 dyne/cm2 (a)

(4)

With ni as the number of electrons in outermost
orbit. Here, b and. is the repulsive strength and
hardness parameters, respectively. In our calculations
value of ionic radii (ri) and van der Waals coefficients
(cij and
dij)have been taken from Singh(9) and co‐workers(11‐
22).The values of .ij for the Cesium iodide have been
taken from Hafemeister and Flygare(23).The values of
b for them have been evaluated from the equilibrium
condition
dW (r) / dr =0 at r=ro

Table 3.2 Model Parameters for ionic solids
CRYSTAL. b (in 10‐12 erg) f (r)
CsI

0.232

0.14 ‐000014

Table 3.3 Third order elastic constants (TOECs) 1011
dyne/cm2 for ionic crystals.

(5)
Crystal C111 C112 C166 C123 C144 C456

Using the values of f(r) obtained from the knowledge
of overlap integral and its derivatives from the
knowledge of overlap integral (5).
f(r0)= f0 exp(‐r0\.+‐) = €+‐S+‐2 (6)
With f0 =A+‐ (1‐2r+/r0) (7)
Values of overlap integral (S+‐) and constants (A+‐)
are directly taken from (14). Values of parameters (.ij,
b and f0) have been given in Table 3.2 together with
the equilibrium nearest neighbor distance r0, which is
the only input data used for the calculation of the
parameter b.

3. RESULT AND DISCUSSIONS
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CsI ‐3.22 ‐1.41 ‐1.42 ‐1.31 ‐1.30 ‐1.22

Table‐3.4 Calculated values of fourth order elastic
constants (FOECs) (in 1011 dyne/cm2) for ionic
Crystals.
Crystal C1111 C1112 C1166 C1122 C1266 C4444
C1123 C1144 C1244 C1456 C4466
CsI
33.58 7.87 7.91
7.18 7.20 7.01

8.78

8.80

8.81

8.00

Table 3.5 Pressure Derivatives of Second Order Elastic
Constants (SOECs) (108 dyne /cm2).
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Crystal dc' 44 /dp ds' /dp dk'/dp
CsI

2.36

0.57

7. J.Shanker, J.P Singh and V.P Gupta, phys.stat sol. (b)
103, 573(1981)

6.589

Table 3.6: Calculated values of pressure derivatives of
third order elastic constants (TOECs).
Crystal’s dc 111/dp dc 112/dp dc 116/dp dc 123/dp dc
144/dp dc 456/dp

8. S.Q Lundqvist, Ark.Mat.Astra .Fys.35A, 30(1947)
9. R.K Singh and M.P Verma, Phys.Rev.36, 735 (1969);
B2, 4288(1972)
10. A.V Karl son Phys.Rev.B2, 3332(1970).

CsI
‐76.57
44.10

‐47.69 ‐43.57 ‐44.48 ‐46.20

‐

The model parameters listed in Table 3.1 have been
used to evaluate the various –order derivatives of the
short‐range interactions. Ai, Bi, Ci, Di (i=1, 2).Those
parameters are the same as those defined by Verma
and
Coworkers (4) except for the difference that we have
included the effect of short range Vander Waals
attraction and represented the overlap repulsion by
the HF potential. With the knowledge of parameters
and input data we have calculated the values of third,
fourth order elastic constants using their relevant
expressions reported (4, 5).
Results obtained in the table are in good agreement
with the experimental results which shows that the
agreement between experimental and our theoretical
results are better.
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Stress Analysis of Academicians of Management Institutes of Kolhapur District
Seema Agiwal and Shakti Prathabhan
G. S. College of Commerce and Economics
Jabalpur, MP, India.
ABSTRACT

Stress is a state of psychological and physiological imbalance resulting from the disparity between
demands and the ability to meet those demands on individuals. The following objectives of the study
are (i) To measure level of stress of the teachers in management institutes (ii) To evaluate the impact
of stress on physiological, psychological and behavioural aspects of the teachers in the management
institutes (iii) To study various techniques used by teachers to overcome stress. (iv) To give suggestions
there on. Descriptive research design is followed for this study. The data is collected from the primary
sources. Non- probability convenience sampling technique is used to select a sample of 24
management teachers including head of the department, professors, associate professors and
assistant professors of Kolhapur District. The following tools were employed to analyse the data like
(a) Percentage Analysis (b) Henry Garrett Ranking (c) Two way ANOVA. The study concluded that the
stress is growing at a rapid pace day by day especially when it comes at work place. The major causes
of distress of the teachers are problems related with work place. It is also found that compared to male
respondents female respondents are having higher level of stress whereas age remains an insignificant
variable.
1. INTRODUCTION
Twentieth century is titled as the age of 'speed'.
Certainly, there has been an explosion of information
in all areas of human activity and a rapid
dissemination of knowledge. The result has been a
growth in expectations as well which has affected
individuals at micro and macro levels and leads to
stress. Stress has been substantially found in life of
even a common man. No one if escaped from the trap
of stress and to a certain extent it is good also. Kelly
Mcgonigal has rightly quoted- “How you think about
stress- matters!” Stress is a common experience of
people when any demands are placed on them by
their work or personal environment. Even though
stress is a much studied concept, it is still not
understood correctly and thus surrounded by
confusion.
i. Stress
Stress is the psychological, physiological and
behavioural response by an individual when they
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perceive a lack of equilibrium between the demands
placed upon them and their ability to meet those
demands, which, over a period of time, leads to illhealth. (S. Palmer, 1989)
“Stress is a demand made upon the adaptive
capacities of the mind and body” - David, Fontana.
(1989).
Stress is man‘s adaptive reaction to an outward
situation which would lead to physical, mental and
behavioral changes. Even though stress kills brain
cells, not all stresses are destructive in nature.
Appropriate amount of stress can actually trigger
passion for work, tap latent abilities and even ignite
inspirations.

ii.

Stress at workplace

Pressure at the workplace is unavoidable due to the
demands of the contemporary work environment.
Pressure perceived as acceptable by an individual,
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may even keep workers alert, motivated, able to work
and learn, depending on the available resources and
personal characteristics. However, when that
pressure becomes excessive or otherwise
unmanageable it leads to stress. Stress can damage an
employees' health and the business performance.
Work-related stress can be caused by poor work
organisation (the way we design jobs and work
systems, and the way we manage them), by poor
work design (for example, lack of control over
work
processes),
poor
management,
unsatisfactory working conditions, and lack of
support from colleagues and supervisors.
Research findings show that the most stressful
type of work is that which values excessive
demands and pressures that are not matched to
workers’ knowledge and abilities, where there is
little opportunity to exercise any choice or control,
and where there is little support from others.
2. OBJECTIVES OF THE STUDY
The main objectives of the study are as follows:

i.
ii.

iii.
iv.

To measure level of stress of the teachers
in management institutes.
To evaluate the impact of stress on
physiological,
psychological
and
behavioural aspects of the teachers in
management institutes
To study various techniques used by
teachers to overcome stress.
To give suggestions there on.

3. LIMITATIONS
i.
The study is restricted to Kolhapur
District.
ii.
The study is based on teacher’s
perception and their current experiences
which may change in the days to come.
4. RESEARCH METHODOLOGY
i. Research Design
Descriptive research is used for the study
as it involves fact- finding enquires
related to stress aspect of teachers of
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ii.
iii.

iv.

management institutes of Kolhapur
District
Sampling Design
Convenient sampling method is used for
the purpose of collecting data.
Sample Size
Primary data has been collected from 30
teachers of Management institutes
including head of the department,
professors, associate professors and
assistant professors and visiting teaching
staff.
Tools for analysis
• Simple percentage analysis
• Average range
• Standard Deviation
• Two way ANOVA
• Henry Garrett Ranking

5. HYPOTHESES
i. Genders have no significant effect on
level of stress.
ii. Age have no significant effect on level of
stress.
iii. Gender and age interaction will have no
significant effect on stress.
6. DATA ANALYSIS AND INTERPRETATION
A. CLASSIFICATION OF THE RESPONDENTS
The following table is prepared to classify
the respondents for the further analysis.
In the table respondents are classified on
the basic of demographic factor like age,
gender, marital status, education,
experience and designation. It is
observed from the table that the majority
of the respondents belong to the age 3039 years of age group whereas the least
respondents are from the age group of
25-29 years. It is also observed that male
respondents are double in number as
compared to the female respondents.
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Between-Subjects Factors
AGE

GENDER
STATUS
EDUCATION

EXPERIENCE

DESIGNATION

Value Label
25-29
30-39
40-49
50-54
MALE
FEMALE
MARRIED
SINGLE
MBA
ENGG
AND
MBA
MBA
AND
DIPLOMA
M.COM AND
MBA
M.PHIL
Ph. D
5-10 YEARS
10-15 YEARS
15-20 YEARS
20-25 YEARS
25 YEARS AND
ABOVE
ASSISTANT
PROFESSOR
ASSOCIATE
PROFESSOR
PROFESSOR
HOD
VISITING

N
2
14
11
3
20
10
27
3
4
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14.3500
27.0000
22.8333
18.5000
16.0000
21.7000
22.5000
19.3571
13.0909
14.6667
16.8000

4.68227
.
6.08002
2.12132
.
5.55878
6.36396
6.51161
3.72705
1.15470
6.03095

20
1
6
2
1
10
2
14
11
3
30

6
2
2
9
7
12
5
7
3
3
10
9
3
4
4

TABLE NO.1

Descriptive Statistics LEVEL OF STRESS
Std.
GENDER AGE
Mean
Deviation
MALE
25-29 18.0000 .
30-39 16.7500 5.84930
40-49 11.8889 2.80377
50-54 14.0000 .00000

Total
FEMALE 25-29
30-39
40-49
50-54
Total
Total
25-29
30-39
40-49
50-54
Total
TABLE NO. 2

N
1
8
9
2

It is observed from the above table, both male and
female respondents from the 25- 29 years of age
group are having higher level of stress. When
compared on the basis of gender, level of stress is
higher in female respondents then male respondents.
Tests of Between-Subjects Effects Dependent
Variable: LEVEL OF STRESS
Type III
Sum of
Square
Mean
Source s
Df
Square F
Sig.
Correcte 563.07
3.59
7
80.440
.010
d Model 8a
9
Intercep 4773.5
4773.5 213.
1
.000
t
65
65
573
GENDER 127.51
127.51 5.70
1
.026
6
6
5
AGE
157.96
2.35
3
52.653
.100
0
6
GENDER
15.799 3
5.266 .236 .871
* AGE
Error
491.72
22
22.351
2
Total
9522.0
30
00
Correcte 1054.8
29
d Total 00
a. R Squared = .534 (Adjusted R Squared =
.385)
TABLE NO. 3
B. HYPOTHESES TESTING BY ANOVA
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i.

ii.

iii.

Genders have no significant effect on
level of stress.
Interpretation: Considering gender as
first factor, from the above table shows p
value is 0.026 which is less than 0.05, i.e.
5% level of confidence. So, we reject the
hypothesis that gender has no significant
effect on level of stress. It can be
concluded as gender of the respondents
has significant effect on level of stress and
there is a 2.6% chance of getting higher
level of stressed by random chances.
Age have no significant effect on level of
stress.
Interpretation: Here second factor is age.
From the above table calculated p value
is 0.10 which is greater than 0.05, i.e. 5%
level of confidence. So, here hypothesis
cannot be rejected. Hence we accept
hypothesis that age has no significant
effect on level of stress.
Gender and age interaction will have no
significant effect on level of stress.
Interpretation: P value for interaction of
gender and age is 0.871 which is greater
than 0.05, i.e. 5% level of confidence. So
here hypothesis is accepted and it is said
that gender and age in combination have
no impact on level of stress.

C. CAUSES OF DISTRESS BY HENRY GARRETT
RAKING METHOD

3

Financial 1500
Problems

50.00

III

4

Social
1260
Problems

42.00

V

5

Official
1915
Problems

63.83

I

TABLE NO. 4
It is observed from the above table that
official problems or the problems related with
work place are the major causes of distress
and thus ranked on the first position followed
by family and financial problems as second
and third position respectively. Similarly
personal and social problems are placed on
fourth and fifth position of raking.
7. FINDINGS
i.

ii.

iii.

iv.

The study reveals Female
teachers are having higher level
of stress as compared to male
teachers.
From the study, it was also found
that age has no significant effect
on level of stress.
Impact of Interaction of age and
gender also remain insignificant
on level of stress.
Work place related problems are
the major stressor followed by
family problems and financial
problems.

RANKING THE CAUSES OF DISTRESS
S. Causes
No

Total Mean Rank
Score Score

1

Personal 1320
Problems

44.00

IV

2

Family
1505
Problems

50.17

II

8. SUGGESTIONS
i. Stress can be avoided or reduced by
sharing problem with the colleagues,
family members and friends.
ii. Teachers belonging from the age group of
25- 29 years can engage themselves in
learning at workplace from their seniors.
9. CONCLUSIONS
Stresses are an inescapable part of most people’s
lives and especially work life. People working

P a g e | 26

Corresponding Author : email :

International Journal of Fundamental & Applied Research
Website : www.ijfar.org ,( ISSN- 2320-7973 Volume-6 Issue -3+4 Month – June+July 2018 pp. (23 – 27)

in Institutes imparting education are also a part to it.
The present study title “Stress analysis of
Academicians of Management Institutes of Kolhapur
District” was conducted with the selected teachers of
management institutes as respondents. The main
finding of the study shows that female teachers are
having high level of stress. Main reasons for stress are
managing personal and professional life, relationship
with other employees and recognition of work in the
organisation. It was also found that official and family
problems are the main reasons of stress for all the
respondents.
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Lokeh foosdkuUn ds vuqlkj ;ksx dh vo/kkj.kk
t;izdk'k 'kkD;
महाराजा कॉलेज छतरपुर (मध्य प्रदेश )

fofHkUu ;ksfx;ksa esa Lokeh foosdkuUn gh ,sls ,dek=
;ksxh gSa ftUgksaus ;ksx dks fØ;kRed <ax ls izLrqr
fd;kA Lokeh foosdkuUn O;fDrxr eks{k izkfIr dk
mn~ns'; u ysdj lEiw.kZ fo'o ds eks{k izkfIr dh bPNk
j[krs FksA Lokeh foosdkuUn ds vuqlkj **;ksx gh og
n'kZu gS ftlds }kjk bZ'oj izkfIr fØ;kRed :i ls
Kkr gksrh gS] nwljs 'kCnksa esa ;ksx lh[kuk ugha cfYd
djuk gSA**1 os ekurs gSa fd fu%LokFkZ Hkkouk ls bZ'oj
leUo; gh ;ksx gSA foosdkuUn ds vuqlkj **ofgfoZKku
ds vUrxZr cká fo"k;ksa ij eu dks ,dkxz djuk iM+rk
gS rFkk vUrfoZKku ds vUrxZr eu dh xfr dks vkRek
dh vksj mUeq[k djuk iM+rk gSA eu dh bl ,dkxzrk
dks ;ksx dgrs gSAa **2 os dgrs gSa fd **u iztek /kusu
R;kxsuSds ve`rRoekuw'k%**3 vFkkZr~ u rks lUrfr }kjk
vkSj u lEifÙk }kjk cfYd R;kx }kjk gh vejRo dh
izkfIr gksrh gSA ;ksx gh og lk/ku gS ftlds }kjk
O;fDr leLr cU/kuksa ls eqDr gksdj bZ'oj izkfIr ;k
eks{k izkfIr djrk gSA Lokeh foosdkuUn ds vuqlkj
lEiw.kZ fo'o ;k iz—fr dh mUufr djuk gh ;ksx gS
blds fy, eu dh ,dkxzrk vko';d gSA mUgksaus
leLr fo'o dh mUufr ds fy, pkj fØ;kRed
vk/;kfRed ;ksx ekxZ crk;s gSaA
1- deZ;ksx
4- HkfDr;ksx

2- Kku;ksx

3-

jkt;ksx

1- deZ;ksx &Lokeh foosdkuUn ds vuqlkj **fuLokFkZ
deZ }kjk ekuo thou ds pje y{; eqfDr dks izkIr
djuk gh deZ;ksx gSA**4 deZ;ksx ,d /keZ ,oa uhfr'kkL=
gSA deZ O;fDr thou i;ZUr djrk gS vkSj bls gh og
viuk dÙkZO; le>rk gS D;ksafd ;g mlds fy,
dY;k.kizn gS vkSj blh ds }kjk vius y{; dh izkfIr
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gksrh gSA Lokeh foosdkuUn dgrs gSa fd **ftl deZ
}kjk ge Hkxoku dh vksj vk—"V gksrs gSa mls lRdeZ
dgrs gSa vkSj mlh deZ dks djuk viuk dÙkZO; le>rs
gSa vkSj ftl deZ }kjk ifrr gksrs gS mls vlr~ deZ
dgrs gSa mls djuk viuk dÙkZO; ugha le>rs gSAa **5 os
ekurs gSa fd dÙkZO; ogh Js"B gksrk gSA ftls c[kwch
fuHkk;k tk;sA dksbZ Hkh deZ mPp ;k uhp ugaha gksrk
cfYd mls djus dk <ax gh mPp ;k fuEu gksrk gSA
dÙkZO; rks lHkh Js"B gksrs gSaA mUufr dk loksZR—"V
ekxZ gS fd tks dÙkZO; gekjs laeq[k gS igys mls fd;k
tk;s fQj /khjs&/khjs dÙkZO;ksa dks djrs gq, 'kfDr dk
lap;u fd;k tk;s vkSj loksZPp voLFkk izkIr dh tk;sA
deZ pkgs fuafnr gks ;k vifo= ijUrq dÙkZO; lnSo
egku~ gh gksrk gSA izR;sd dÙkZO; dksbZ u dksbZ ;ksx
vo'; gSA vuklDr Hkko ls euq"; dh viuh voLFkk
ds vuq:i dÙkZO; ikyu ls ije in dh izkfIr gksrh
gSA lk/kuk dky esa lk/ku esa gh eu izk.k viZ.k dj
dk;Z djks D;ksafd mldh pje voLFkk dk uke gh
flf) gSA deZ dks mikluk ds :i esa djus ls ije
in o fnO; Kku dh izkfIr gksrh gSA vuklDr iq#"k
dks lHkh dÙkZO;ks esa vkRek dks eqDr djus dj 'kfDr
fn[krh izrhr gksrh gSA dÙkZO; rks dÙkZO; gh gksrk gSA
vr% izR;sd dÙkZO; dks lpsr gksdj fuHkkuk pkfg,A
izR;sd deZ dks viuk dÙkZO; le>dj djus ls vkxs
dk jkLrk iz'kLr gks tkrk gSA
Lokeh foosdkuUn ekurs Fks fd gekjk dÙkZO;
gS fd nqcZy ds izfr lgkuqHkwfr j[ksa rFkk vU;k;h ds
izfr Hkh izse j[ksaA ekuo ftruk vf/kd 'kkUr gksxk
mlds }kjk fd;s x;s dk;Z mrus gh Js"B gksaxsA ;fn
lalkj esa jgdj vFkkZr~ x`gLFkkJe esa jgrs gq, eks{k
izkfIr djuk gS rks lnSo nwljksa ds fy, lalkj NksMus
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dks rS;kj jgksA ;fn lU;klh cudj eqfDr izkIr djuk
gS rks /ku] ;'k] lkSUn;Z rFkk vf/kdkj dh vksj u nss[kksA
foosdkUkUn dgrs gSa fd vk/;kfRed cy gh loksZR—"V
gS D;ksafd blds }kjk ekuo dks leLr nq%[k o Dys'k
ls NqVdkjk feyrk gSA leLr nq%[k o Dys'k dk eq[;
dkj.k gS l`f"V esa O;kIr vKkurkA**6 bl vKkurk dks
ckSf}d lgk;rk ls nwj fd;k tk ldrk gSA vKkurk
ds nwj gksus ij lEiw.kZ l`f"V Kku ls vkyksfdr gks
tkrh gS vkSj lEiw.kZ ekuo leqnk; esa vk/;kfRed Kku
tkx`r gksrk gSA lHkh euq";ksa ds Kkuh gksus ij vkSj
lHkh Kkfu;ksa esa vk/;kfRed cy dk lekos'k gks tkus
ls nq%[k o Dys'k dk Lor% gh ekuo ds Åij izHkko
u"V gks tkrk gSA
Jhen~ Hkxonxhrk esa **ekuo dks deZjr jgus
dk mins'k fn;k x;k gS ;g deZ lr~ o vlr~ nksuks
dk fefJr :i gSA**7 Lokeh foosdkuUn dk dguk gS
fd **tks 'kqHk deksZ esa Hkh v'kqHk rFkk v'kqHk deksZ es Hkh
dqN u dqN ns[krs gSa okLro esa ogh deZ dk jgL;
le>rs gSaA**8 deZ pkgs lr~ gksa ;k vlr~ nksuks gh vkRek
ds fy, cU/ku gSaA vr% leLr deksZ ls eqfDr izkIr
djus ij gh eks{k dh izkfIr gksrh gSA ftl izdkj iSj
esa dkaVk yxus ls nwljs dkaVs ls mls fudkyk tkrk gS
fQj nksuksa dks Qsad fn;k tkrk gS vkSj euq"; dks larqf"V
izkIr gksrkh gS mlh izdkj 'kqHk ,oa v'kqHk tSls cU/kuksa
dks Hkh ,d nwljs ds }kjk gVkdj vFkkZr~ nksukas ls
NqVdkjk izkIr djds gh euq"; dks eks{k dh izkfIr gksrh
gSA**9 deZ lnSo djrs jgks ysfdu fu%LokFkZ Hkko ls
djksA fu%LokFkZ Hkko ls fd;k x;k deZ izse ij vk/kkfjr
gksrk gSa Lokeh foosdkuUn ekurs gSa fd pkgs ftruh gh
vkifÙk;ka D;ksa u mBkuh iMs+ ijUrq fQj Hkh deZ djrs
jgks vkSj dksbZ rdZ&fordZ u djksA deZ Hkh Lo;a ds
fy, u djds lnSo nqljksa ds fy, djksA vkRe R;kx
gh dekasZ dk mnns'; gS vkSj ;gh deZ;ksx dk y{;
gSA**10 izR;sd dÙkZO; vkSj dÙkZO;fu"Bk Hkxon~ iwtk dk
loksZR—"V :Ik gSA fu"dk;Z deZ vkSj vuklDr gksdj
deZ djus ls ije vkuUn vkSj eks{k dh izkfIr gksrh gSA
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fu%LokFkZ deZ }kjk ekuo ds pje y{; eqfDr dh izkfIr
gh deZ;ksx gSA
leLr uSfrd f'k{kkvksa dk y{; vuUr fodkl
dks izkIr djuk gSA uSfrdrk vkSj fu%LokFkZrk ds ckn
gh eqfDr izkIr gksrh gSA vr% tks LokFkhZ gSa os vuSfrd
gSa vkSj tks fu%LokFkhZ gS os uSfrd gSA deZ;ksxh dk viuk
dksbZ fl)kUr ugha gksrk gS cfYd og rks lnSo vius
y{; dh izkfIr ds fy, gh dk;Zjr jgrk gSA og izR;sd
{k.k bZ'oj lk{kkRdkj ds fy, cspSu jgrk gSA lPpk
deZ;ksx dk R;kx ugha cfYd deZ esa R;kx dk Hkko
j[krk gSA blfy, foosdkuUn th dgrs gSa fd **l`f"V
eas jgdj dkS'ky ls deZ djrs jgks vkSj fQj ckgj
fudy vkvks ;kuh l`f"V esa jgdj vius lHkh dÙkZO;ksa
dks fuHkkvks fQj eqfDr izkIr djks ;gh deZ;ksx gSA**11
deZ;ksx ds vuqlkj eks{k izkfIr deZ ds }kjk gh djuk
pkfg,A
la{ksi esa] Lokeh foosdkuUn ekurs Fks fd ogh
O;fDr deZ;ksxh gS tks fu%LokFkZ Hkkouk ls vuklDr
gksdj lEiw.kZ l`f"V ds dY;k.k ds fy, leLr ekuo
tkfr dks izsfjr djrk gS vkSj Lo;a Hkh deZ djrk gSA
eqfDr izkIr djus ds fy, ekuo dks l`f"V ds ckgj
tkuk gksxk vFkkZr~ leLr cU/kuksa ls vuklDr gksuk
iM+sxk D;ksafd lalkj eas vklDr jgdj eqfDr ugha fey
ldrhA leLr cU/kuksa ls NqVdkjk ikus ij gh eqfDr
laHko gSA 'kkL=ks ds vuqlkj nks gh mik; ,sls gSa ftuds
}kjk leLr lkalkfjd cU/kuksa ls eqfDr fey ldrh gSA
igyk usfr&usfr vFkkZr~ fuo`fÙk dk ekxZA ;g ekxZ
dfBu gS D;kasfd flQZ bPNk 'kfDr lEiUu rFkk mUur
egkiq#"kksa ds fy, gh lk/; gSA nwljk gS bfr&bfr
vFkkZr~ izo`fÙk dk ekxZA ;g ekxZ lokZf/kd izpfyr gSA
blesa loZLo dk R;kx djuk iM+rk gSA izR;sd deZ dks
bZ'oj ds izfr lefiZr dj nsuk pkfg,A thou dh tks
bPNk j[krs gSa mUgsa e`R;q dh Hkh bPNk j[kuh iM+rh gSA
vr% e`R;q ls NqVdkjk izkIr djus ds fy, ,dek=
mik; thou ds izfr vklDr u gksuk gSA Js"B egkiq#"k
vius dÙkZO; dks 'kq)] lkfRod rFkk izse ls æoHkwr
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gksdj djrs gSAa deZ ds ckn dHkh Hkh ;'k o /ku dh
izkfIr dh dkeuk ugha djrs cfYd lcds dY;k.k o
eks{k izkfIr dh dkeuk djrs gSa vkSj fØ;kRed :i ls
lcdks y{; izkfIr ds fy, izsfjr Hkh djrs gSAa **deksaZ
ds leLr deZQyksa dks R;kx nsus] nwljksa ds izfr Hkyk
djus ls iw.kZ vuklDr izkfIr gksrh gS rHkh ekuo iw.kZ
eqfDr dks izkIr djrs gSAa ;g eqfDr gh deZ;ksx dk
vkn'kZ ;k pje y{; gSA**12
Kku;ksx %& deZ;ksx ds rkfdZd vk/kkj dks Kku;ksx
dgrs gSaA**13 blesa bZ'oj ,oa vkRek dk lfEeyu gSA
Lokeh foosdkuUn dgrs gSa fd **Kku;ksx ds }kjk ge
lHkh ds Hkhrj ls izHkq gh bl txr esa izdkf'kr gks jgk
gS vr% l`f"V esa O;kIr lHkh dqN ml ,dek= bZ'oj
dh gh vfHkO;fDr;k¡ gSA**14 Kku;ksx gh ,dek= ,slk
;ksx gS ftlds }kjk gesa l`f"V dh lHkh oLrqvksa dk
Kku izkIr gksrk gSA Kku;ksxh lcds dY;k.k dh Hkkouk
j[krs gSaA Kku ykHk dk ,dek= mik; ,dkxzrk gSA
**Kkuh ogh gS ftUgksaus lR; dks izR;{k dj fy;k gS
vkSj mlds lkFk rknkRi; LFkkfir dj fy;k gS vFkkZr~
,d:i gks x;s gSaA**15 Kku;ksx dks le>us ds fy,
fuEukafdr fcUnqvksa dks le>uk vko';d gS&
1- ek;k vkSj eqfDr %& tUe&e`R;q dh izfØ;k gh ek;k
gSA 'osrk'ojksifu"kn esa dgk x;k gS fd **ek;ka rq izd`fra
fo/kkUekf;ua rq egs'oje~** vFkkZr~ ek;k dks gh izd`fr
le>ks vkSj ek;h dks egs'oj tkuksA vkd"kZ.k lnSo
ek;k ds izfr gksrk gSA ek;k f=xq.kkfRedk gSA f=eq.ke;h
ek;k cMh eqf'dy ls ikj dh tkrh gS vkSj tks bZ'oj
dh 'kj.k esa vkrs gSa os bl ek;k dks ikj dj tkrs gSA
ek;k vkSj izd`fr nksuksa ,d gh izHkq ds nks :i gSAa ek;k
vkSj izd`fr eqfDr izkIr djus ds fy, ekuo dk vk'kk
LFky gSA osnkUr dgrk gS fd lEiw.kZ l`f"V ds ihNs
,d vkRek gS tks ek;k ds v/khu ugh gSA lR; dh
izkfIr dHkh Hkh izd`fr esa ugh gks ldrh D;ksafd lR;
rks Lo;a gh gekjs vUnj fo/keku gSA vr% eqfDr vkSj
Lora=rk nksuksa gh ekuo g`n; esa fo/keku gSA oLrqr%
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vkRek gh czãLo:i gS tks ,d jl] iw.kZlR; vkSj lnk
eqDr gSA
2- czã vkSj txr %& czã xfrghu gS og dHkh Hkh
ifjofrZr ugh gksrk ijUrq txr ifjorZu'khy gS D;ksafd
og ns'k dky fufeÙk ij vk/kkfjr gSA tgk¡ czã gS ogk¡
ns'k dky fufeÙk ugh gks ldrk D;ksafd ogk¡ u eu gS
vkSj u fopkjA czã dk vour :i gh ns'k&dky
fufeÙk txr gSA txr esa gh lHkh izdkj ds cká vkSj
vkUrfjd fopkjksa dk vknku&iznku gksrk gS czã esa
ughA Lokeh foosdkuUn dgrs gS fd **ekuo tUe ls
gh vius dk;ksZ dks ns'k&dky fufeÙk ds vuqlkj djrk
gS vkSj vUr esa czã ds n'kZu izkIr djrk gSA**16 bZ'oj
Kkr vkSj vKkr ls Å¡ph voLFkk gS og ekuo 'kjhj
ds g`n; esa fo|eku gS ijUrq mldk dHkh izR;{k ugha
gks ldrkA czã vkSj vkRek ,d gSA Lokeh foosdkuUn
ds vuqlkj lEiw.kZ l`f"V esa ,d gh oLrq dk vfLrRo gS
og gS czãA **Kkfu;ksa dks pkfg, fd os vKkuh deZ esa
vklDr O;fDr;ksa es cqf) Hksn u djsaA fo}ku O;fDr
dks Lo;a eqDr jgdj yksxksa dks lc izdkj ds deksaZ esa
fu;qDr djuk pkfg,A
3- vejRo %& l`f"V ifjorZu'khy gSA ;g ifjorZu
o`Ùkkdkj gksrk gSA igys o`{k ls cht curk gS vkSj fQj
cht ls o`{k curk gSA blh izdkj ekuo dk tUe&ej.k
gksrk jgrk gSA blh o`Ÿk:Ik dks Øefodklokn dk
fl)kUr dgrs gSaA vkRek HkkSfrd 'kfDr u gksdj pSrU;
vkSj vej gSA vejRo izkfIr dh bPNk j[kus okys Kkuh
O;fDr fo"k;ksa ls vius dh nwj dj viuh vUrjkRek dh
vksj ns[krs gSA Lokeh foosdkuUn dgrs gS **tks O;fDr
Lo;a esa fo'okl j[krk gS ogh vius y{; dks izkIr
djrk gSA**18
4- cgqRo es ,dRo %& vkRek vuUr gSA vkRek dh [kkst
vuUr esa gh gksrh gSA vkRek lnSo tkx`r jgrh gSA
vkRek vej gS vkSj 'kjhj ges'kk e`R;q dks izkIr gksrk
gSA vkRek ,d gS ijUrq ek;k ds dkj.k vusd izrhr
gksrh gSA vkRek ij gha lalkj vkfJr gSA blh vkRek
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esa czã ds n'kZu gksrs gSaA lR;ekxZ dk vuqlkj.k djus
okyk gh ,dRo dk n'kZu djrk gSA ftl izdkj dM+kgh
es rsy Mkyus ls vusd cqycqys mBrs gS vkSj vUr esa
,d:Ik gks tkrs gS mlh izdkj lHkh izk.kh ,d czã esa
vUrHkwZr gks tkrs gS vkSj cgqRo esa ,dRo LFkkfir gks
tkrk gSA
5- oLrqvksa esa czãn'kZu %& Lokeh foosdkuUn lEiw.kZ
txr dh oLrqvksa esa ,d gh czã ds n'kZu djrs FksA os
dgrs gS fd **eSa efLr"doku gksus dh vis{kk Js"B g`n;
gksuk pkgrk gw¡ ftlls lHkh ds Hkkoksa dks tkudj mlds
vuq:i Lo;a dks cukdj lcds lkFk lRdeZ dj
ldw¡A**19 os lHkh oLrqvksa esa czã dk n'kZu djuk pkgrs
FksA os dgrs gS fd ;fn ekuo loZ= bZ'oj dk vkHkkl
ek= gh djs rks og dHkh Hkh vius dks nq%[kh eglwl
ugha djsxkA**20 vKkuh O;fDr dks izd`fr esa vusd :Ik
ns[krk gS tcfd Kkuh O;fDr dks rks loZ= czã n'kZu
gh fn[krk gSA
6- vkRek dk eqDr LokHkko %& vkRek dk dksbZ vkdkj
ugh gS og eqDr LokHkko gSA foosdkuUn dgrs gS fd
**vkRekeqqDrLokHkko gSA lr] fpr vkSj vkuUn vkRek
dk gh LokHkko gSA izd`fr esa vkRek ds fofHkUu :i
gSA**21 vkRek ds LokHkko dks lR; }kjk tkuk tk ldrk
gSA foosdkuUn th dgrs gS fd **Kku lw;Z dh fdj.ksa
ftruh mTtoy gksus yxrh gSA eksg mruk gh nwj
Hkkxrk gSA vKku jkf'k /oal gksrh tkrh gS vkSj vUr
esa ,d le; ,slk vkrk gS tc lkjk vKku yqIr gks
tkrk gS vkSj dsoy Kkulw;Z gh 'ks"k jg tkrk gSA**22
bl izdkj Lokeh foosdkuUn vius n'kZu esa
Kku;ksx dh egÙkk dk o.kZu djrs gq, Kku;ksx dks
Js"B ;ksx ds :Ik esa izfrikfnr djrs gSAa os ekurs gSa
fd ,d lPpk Kkuh ogh gS ftldh lkjh bfUnz;k¡ la;r
gks tkrh gSA bfUnz;k eu dks papy ugha dj ikrh gS
rHkh ;ksxh dks viuk y{; izkIr gksrk gSA
7- jkt;ksx %& jkt;ksx ds vkB vax gS blfy, bls
v"Vkax ;ksx Hkh dgrs gSaA Lokeh foosdkuUn ds vuqqlkj
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tc rd fdlh ckr dk izR;{k u dj yks] ml ij
fo'okl u djks**23 jkt;ksx ds vuqlkj ;ksxh dk eq[;
y{; vUrn`Zf"V dk fodkl djuk gSA jkt;ksx esa ;ksx
ds vkB vax ekus x;s gSa &
1- ;e & blls lEiw.kZ ekuo 'kjhj fu;af=r gksrk gSA
lk/kuk ds izkjaHk eas ;e dk ikyu vfr
vko';d gSA ;e ik¡p izdkj ls lEiUu gks ldrk gSA
¼v½ vfgalk
&
eu opu vkSj deZ ls
fgalk u djuk vfgalk gSA
¼c½ lR;
&
eu opu vkSj deZ ls
lR; fu"B gksukA
¼l½ vLrs;
&
eu opu vkSj deZ ls
yksHk u djukA
¼n½ vifjxzg &
eu opu vkSj deZ ls
O;FkZ nku xzg.k u djukA
¼;½ czãp;Z
&
eu opu vkSj deZ ls
ifo=rk j[kukA
2- fu;e
& 'kkSp] lUrks"k] riL;k] Lok/;k; vkSj
bZ'oj izkf.k/kku vFkkZr~ bZ'oj ds izfr
vkReleiZ.k fu;e gSaA
3- vklu
& fLFkjrk vkSj lq[kiwoZd 'kjhj dh
fLFkfr vklu dgykrk gSA
4- izk.kk;ke & dqEHkd] iwjd vkSj jspd }kjk izk.kok;q
dks o'khHkwr djus ds fy, 'okl iz'okl
dk fu;eu djuk izk.kk;ke gSA
5- izR;kgkj
& eu dks ckgjh fo"k;ksa ls foeq[k dj
vUreZq[kh djuk izR;kgkj gSA
6- /kkj.kk
& fdlh ,d fo"k; ij eu
dh ,dkxzrk /kkj.kk gSA
7- /;ku & fdlh ,d fo"k; ij eu dk fujUrj fpUru
/;ku gSA
8- lekf/k
& Kkukrhr voLFkk vFkok Kkuyksd
dh izkfIr lekf/k gSA
Lokeh foosdkuUn ds vuqlkj vU; ;ksxksa dh
vis{kk jkt;ksx ds fy, 'kkjhfjd] ekufld] uSfrd vkSj
vk/;kfRed lk/kuk dh T;knk gh vko';drk gksrh gSA
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jkt;ksx ds fy, v"Vkax ;ksx ds lkFk&lkFk izk.kksa ds
vk/;kfRed Lo:i ij vf/kd /;ku nsuk pkfg,A
jkt;ksx ;FkkFkZ /keZfoKku gSA foosdkuUn dgrs gSa fd
**jkt;ksx lkjh mikluk] lkjh izkFkZuk] fofHkUu izdkj
dh mikluk i)fr vkSj leqnk; vykSfdd ?kVukvksa
dh ;qfDr;qDr O;k[;k gSA**24
jkt;ksx ds mn~ns'; & ;ksxkpk;Z dgrs gSa fd izR;sd
/keZ iwoZdkyhu vuqHkoksa ij vk/kkfjr gSA iwoZdkyhu
vuqHkoksa ds cxSj dksbZ Hkh /keZ ugha fVd ldrkA ftl
fo|k ds }kjk ;s vuqHkwfr;k¡ gksrh gS] mls ;ksx dgrs
gSAa **25 lR; dh izkfIr ds fy, euq"; lnSo yxk jgrk
gS] lR; gh euq"; dks Kku ls izdkf'kr djrk gSA
jkt;ksx lR; izkIr djus ds fy, O;ogkfjd mik; vkSj
lk/kuksa dk mi;ksx oSKkfud rjhds ls djuk crkrk gSA
lR; dks izkIr djus ds fy, eu ij fu;a=.k vko';d
gSA eu la;fer gksus ij 'kjhj ij 'kh?kz fu;a=.k gks
tkrk gSA vr% bZ'oj izkfIr ds fy, eu o 'kjhj
dks ,deq[kh gksuk vko';d gSA
jkt;ksx ds vuqlkj ;g cfgZtxr vUrtZxr
dk gh fodkl :i gSA vUrtZxr dks dkj.k vkSj
cfgZtxr dks dk;Z le>k tkrk gSA Lokeh foosdkuUn
ds vuqlkj **vUrtZxr dkj.k vkSj cfgZtxr dk;Z:i
gSA**26 jkt;ksxh dks Hkkstu larqfyr] ifo= rFkk
le;kuqdwy djuk pkfg,A Hkkstu dk eu ls fo'ks"k
laca/k gSA dgk tkrk gS fd **tSlk [kk;s vUu] oSlk
gksxk eu**A jkt;ksx Js"Bre ;ksx gSA blfy, izR;sd
lk/kd dks jkt;ksx dk fujUrj vH;kl djuk pkfg,A
HkfDr;ksx & fu"diV Hkko ls bZ'oj dh [kkst dks
HkfDr;ksx dgrs gSAa Lokeh foosdkuUn ekurs gSa fd tc
bZ'oj dk vkJ; fy;k tkrk gS mldh 'kj.k xzg.k dh
tkrh gS ,oa Lo;a dks Hkxoku eas yhu fd;k tkrk gS
rc og HkfDr;ksx dh voLFkk gS] HkfDr lw= esa ukjn
th us dgk gS fd **Hkxoku ds izfr mRdV isze gh HkfDr
gSA**27 lkalkfjd cU/kuksa ls fojfDr ds QyLo:i izse
dk mn; gksrk gSA Hkxoku dh HkfDr ds ckn lHkh
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euq"; mlds isze ik= gks tkrs gSaA fo".kq iqjk.k esa dgk
x;k gS fd &
**en~xq.k Jqfrek;s.k ef; loZxqgk'k;sA
y{k.ka HkfDr ;ksxL; fuxqZlL; gqnkg`reAA**28
vFkkZr~ xaxk izokg dh xfr ftl izdkj leqæ
dh vksj vizfr:) vkSj LokHkkfod gksrh gSA mlh izdkj
esjs xq.kksa dks lqu] eq> loZO;kid ds eu dh tks
vfofPNUu xfr gksrh gS ogh HkfDr;ksx dk y{k.k gSA
HkfDrekxZ Kku vkSj deZ nksuksa ls Js"B gSA**
HkfDr Lo;a gh lk/; ,oa lk/kuLo:i gSA**29 HkfDr ;ksx
bZ'oj izkfIr dk lcls ljy mik; gSA Lokeh foosdkuUn
dk er gS fd **HkfDr;ksx ekxZ rks ljy ijUrq
bld }kjk Qy nsj ls izkIr gksrk gsA**30 HkfDr ,d
lk/ku gS ftlesa gesa bZ'oj ds n'kZu gksrs gSaA ijkHkfDr
gh bZ'ojh; voLFkk gSA bl voLFkk esa euq"; dks loZ=
bZ'oj ds n'kZu gksrs gSaA bZ'oj ds izfr vklfDr gh
HkfDr gSA vk/;kfRed vuqHkwfr ds fufeÙk fd;s tkus
okys ekufld ,oa 'kkjhfjd iz;Ru HkfDr gSA
HkfDr;ksx dk /;s; & HkfDr;ksx dk eq[; /;s; bZ'oj
n'kZu gSA bZ'oj ds n'kZu ds ckn euq"; dks loZ= gh
bZ'oj dk vkuUn dk izdk'k fn[kkbZ nsrk gSA HkfDr esa
oklukvksa dk lEiw.kZ R;kx djuk gksrk gSA Lokeh
foosdkuUn dk dguk gS fd okluk dk efnjk iku dj
lEiw.kZ txr eLr gqvk gSA tSls fnu vkSj jkr ,d
lkFk ugha jg ldrs] oSls gh okluk vkSj Hkxoku ,d
lkFk ugha jg ldrsA vr% bZ'oj izkfIr ds fy, okluk
dk R;kx ijeko';d gSA**31
HkfDr;ksx dk y{; izR;{kkuqHkwfr vFkkZr~ bZ'oj
dh izR;{k vuqHkwfr gSA izR;{k vuqHkwfr ds fy, eu
dh ,dkxzrk vko';d gSA ,dkxzrk bPNk 'kfDr ds
nkSjku lEiUu gksrh gS vkSj bPNk 'kfDr fopkj
'kfDr ,oa izk.kk;ke ds }kjk o'khHkwr gksrh gSA
vr% ,dkxz eu gh bZ'oj izkfIr dk Js"B lk/ku gSA

Corresponding Author : email :

International Journal of Fundamental & Applied Research
Website : www.ijfar.org ,( ISSN- 2320-7973 Volume-6 Issue -3+4 Month – June+July 2018 pp. (28 – 34)

HkfDr ds lk/ku & jkekuqtkpk;Z dk er gS fd HkfDr
dh izkfIr foosd] foeksd] vH;kl] fØ;k]
dY;k.k] vuolkn vkSj vuq<+o"kZ ls gksrh gSA
¼1½ foosd & foosd dk vfHkizk; lksp fopkj dj vkgkj
djuk gSA vkgkj lkfRod gksA
¼2½ foeksd & foeksd dk vFkZ bfUæ;ks dks fo"k;ksa dh
vksj jksdrk gSA ;gh lk/kuk dh uhao gSA
¼3½ vH;kl & vkRela;e dk vH;kl djuk pkfg,A
¼4½ fØ;k & fØ;k ;K dh voLFkk gSA iap egkHkwrksa
dks fu;fer :i ls vuq"Bku djuk gh
fØ;k gSA
¼5½ dY;k.k & dY;k.k dk vfHkizk;&vkUrfjd ,oa oká
ifo=rk gSA jkekuqt ds vuqlkj **lR;] ljyrk]n;k]
vfgalk] ijæO;yksHk] o`FkkfpUru vkSj vfu"B vkpj.k
dk fpUru dk R;kx gh dY;k.k gSA**32
¼6½ vuolkn & vuolkn dk vFkZ cy gSA cyghu
O;fDr lk/kuk ugha dj ldrk gSA
¼7½ vuq<+olZ & eu dh 'kkUr voLFkk gh vuq<+clZ gS
blls vk/;kfRed vuqHkwfr gksrh gSA
HkDr dk oSjkX; & HkfDr;ksx mPprj isze dk foKku
gSA iz—fr esa loZ= isze dk :i fo|eku gS pkgs og
fouk'k ds :i esa gks pkgs g"kksZYykl ds :i esaA iz—fr
ds d.k&d.k esa bZ'oj dk izdk'k izdkf'kr gSA HkDr
dks lalkj ls oSjkX; gksuk pkfg, vkSj loZ= bZ'oj dk
n'kZu djuk pkfg,A
HkfDr ds voLFkk Hksn & 'kkafMY; lw= ds vuqlkj HkfDr
rhu izdkj dh gksrh gSA
¼1½ J)k & J)k dk okLrfod vFkZ izse gSA tgk¡ isze
fo|eku ugha ugha gS ogk¡ J)k ugha gksrh gSA izse ds
lkFk J)k mRiUU gksrh gSA fiz; oLrq dh izkfIr gh
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gekjh J)k j[krh gS tSls f'k"; xq: ds izfr ,oa HkDr
bZ'oj ds izfr J)k j[krk gSA
¼2½ izhfr & izhfr dk vFkZ bZ'ojh; fpUru esa vkuUn
dh izkfIrA lkalkfjd n`f"V ls bfUæ; fo"k;ksa esa vklDr
gksuk izhfr gS ijUrq vk/;kfRed n`f"V ls HkDr dk bZ'oj
ds izfr fpUru gh izhfr gSA
¼3½ fojg & izseh ds vHkko esa mRiUu gksus okyk izse
fojg dh voLFkk gSA ;g voLFkk cgqr gh e/kqj gSA
Hkxoku Jh—".k ds izfr jk/kk dk fojg txtkfgj gSA
HkDr eqfDr ugha pkgrk gSA og lnk loZnk bZ'oj dk
n'kZu pkgrk gSA isze] iszeh vkSj izsekLin rhuksa gh HkfDr
ds :i gSaA
Lokeh foosdkuUn esa ,d HkfDr;ksxh ds leLr
y{k.k mifLFkr Fks] HkfDr dh izFke lh<+h izse gSA izse
ds }kjk lalkj ij fot; ik;h tk ldrh gS vkSj bZ'oj
dks HkhA Lokeh foosdkuUn us deZ ;ksx] Kku;ksx]
jkt;ksx vkSj HkfDr;ksx dh O;k[;k ekuo LoHkko dh
fHkUUrk ds vk/kkj ij dh gSA leLr ;ksx fof/k;ksa dk
y{; bZ'oj&lk{kkRdkj djuk gSA
lUnHkZ lwph &
1- foosdkuUn lap;u &i`- 69
2- foosdkuUn lap;u &i`- 308
3- foosdkuUn lap;u &i`- 465
4- foosdkuUn lap;u &i`- 26
5- deZ;ksx] Lokeh foosdkuUn i`- 60
6- deZ;ksx] Lokeh foosdkuUn i`- 43
7- foosdkuUn lap;u i`- 36
8- deZ;ksx] Lokeh foosdkuUn i`- 89
9- foosdkuUn lap;u i`- 330
10- foosdkuUn lap;u i`- 44
11- deZ;ksx] Lokeh foosdkuUn i`- 138
12- deZ;ksx] Lokeh foosdkuUn i`- 126
13- foosdkuUn lap;u i`- 165
14- foosdkuUn lap;u i`- 166
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15- jkt;ksx foosdkuUn i`- 13
16- Kku;ksx foosdkuUn i`- 145&46
17- Kku;ksx foosdkuUn i`- 164
18- Kku;ksx foosdkuUn i`- 97
19- Kku;ksx foosdkuUn i`- 255
20- Kku;ksx foosdkuUn i`- 250
21- Kku;ksx foosdkuUn i`- 310
22- Kku;ksx foosdkuUn i`- 245
23- foosdkuUn lap;u i`- 82
24- jkt;ksx foosdkuUn i`- 68
25- foosdkuUn lap;u i`- 77
26- foosdkuUn lap;u i`- 83
27- HkfDr;ksx foosdkuUn i`- 3] ukjn HkfDr
lw= izFke vuqqokd f}rh; v/;k;
28- fo".kq iqjk.k 1&20&19
29- ukjn HkfDr lw= prqFkZ vuqokd~ 30 lw=
30- foosdkuUn lap;u i`- 426
31- foosdkuUn lap;u i`- 359
32- HkfDr;ksx i`- 59

P a g e | 34

Corresponding Author : email :

