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MODELING OF ANTICONVULSANT ACTIVITY OF SOME
OXADIAZOLE AND THIADIAZOLE DERIVATIVES USING
TOPOLOGICAL AND PHYSICOCHEMICAL DESCRIPTORS

NehaTiwari, Vinay Dubey and Vijay K. Agrawal*

Abstract.

In this paper we have modelled the
anticonvul sant activitiesof someof the oxadiazole and
thiadiazole derivatives using topological and
physicochemical descriptors. It hasbeen found that the
Density, Parachor and Balaban index play dominant
roleinmodeling the activity.

Keywords: anticonvulsant activities, QSAR,
Topological parameters, Balaban Index, Density,
Parachor, Cross validation.

Introduction:

Shahar Yar and coworkerl have synthesized A
series of five membered heterocyclic compounds by
thereaction between isoniazid and various substituted
isothiocyanatesand weretested for their anticonvul sant
activity by determining their ability to provide
protection against convulsions induced by electro-
convul someter the synthesized compounds, (11f) 2-(4-
chlorophenyl) amino-5-(4-pyridyl)-1,3,4-thiadiazole
and (111f) 2-(4-chlorophenyl)amino-5-(4- pyridyl)-1, 3,
4-oxadiazolewerefound promising compounds of the
series.

Similarly, they synthesized a series of 2-
(substituted phenyl)amino-5-(4- pyridyl)-4H-1,3,4-
thiadiazole (11af) and 2-(substituted phenyl)amino-5-
(4-pyridyl)-4H-1,3,4-oxadiazole (lllaf) fromisoniazid
and substituted phenyl isothiocyanates derived
thiosemicarbazides. The structures of newly
synthesi zed compounds were confirmed by spectral and
analytical data Anti-convulsant activity

The synthesized compounds were found to be
potent anticonvulsant agents. The Anticonvulsant
activity of the synthesized compoundswas determined
by their ability to provide protection from convulsions
in albino mice. They gave supramaximal electrashock
of current intensity of 50 mA, 60 Hzfor 0.2 sduration
to the various groups of mice after administration of

25 mg/kg of test compounds; phenytoin sodium (25
mg/kg) was used as a standard. The abolition of the
hind limb tonic extensor spasm was recorded as a
measure of anticonvul sant activity (12). Theactivities
have been measured in terms of MES (%protection.
For modeling the activity we have converted these
valuestolog values.

The photochemical and topological indicesare
very useful in modeling the biological activities of
organic drug molecules®*?, In fact Agrawal and
coworkers11-20 have successfully used theseindices
in modeling biological activities of different set of
compounds. They include, CA inhibitors, Anti HIV
agents, anti inflammatory agents, Antimicrobial agents,
Analgesicsetc.

The aim of this study was to model the
anticonvul sant activities of compounds synthesized by
Mohammad Shahar Yar and coworkerl using
physicochemical and topological descriptorswhich has
been successfully done.

Presentation of the Data:

Thestructure of all the compounds synthesized
by Mohammad and co-worker has been drawn using
latest version of Chem Skech software?* available by
ACD Lab. The physic-chemical parameterslO have
been cal culated using this software. Themol fileshave
been prepared which were used for calculation of
topological indices*. We have used Dragon software?
for cal culation of aset of topological parameters. But
only two of them have been used in modelling the
activitiesasthevariable selection method24 found them
to be useful.

The compounds used in the present study and
their anticonvulsant activity (log MES) have been
presented in Table 1. The table 1 also include two
indicator parametersIpl and Ip2. Ipl hasbeengivena

* QSAR and Computer Chemical Laboratories, A.P.S.University, Rewa, India 486003
E-mail:apsvkas7@gmail.com
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valueof 1if substituent Risa-chloro group otherwise
it has been assigned zero value. Similarly, for any
substitution at R, 1p2 has been assigned a value of 1
otherwiseO.

The topological parameter J, and the physic-
chemical parameters: Density and Parachor have been
reported in table 2. A correlation matrix showing
correlation among the biological activity and physical
chemical and topol ogical parametershas been reported
in Table 3. the quality of statistical parameters for
different model s obtai ned after regression analysishave
been reported in Table 4. The Table 5 contains the
cross-validated parameters for various statistically
significant models. We have computed the observed
and estimated | og values using the best model in Table
6.A graph between observed and estimated logMES
values has been plotted the check the quality of the
best model and the same isrepresented in Fig. 1.

The Ridge analysis 25 results are presented in
Table7

Results and Discussion :-

A perusal of Table 1 clearly shows that the
functional groups attached to two different structures
sometimesgive same activity but infew casesthey show
deviations. The 12 compoundsin the present study may
be arranged in order of decreasing activity as below:

12>1=7>5=9=11>2=3=10>4=8

It isworth mentioning that two structuresdiffer
only due to presence of O or Sin the five membered
ring at the same position. But presence of -OCH3
shows different activity in two structures. Hence, no
one is to one correlation can be established with
structure and activities. Therefore, the data was
subjected to regression analysis using NCSS
software26. For this we have calculated topol ogical
and physicochemical descriptors as independent
variablesfor modelling thelogMES activities.

Sincethe structure containscyclicringstherefore
we havetaken Balaban index as one of the correlating
parameters. The stepwise regression analysis27
suggested that Density, Balaban index and Parachor
may be used in multipleregression analysis.

The regression analysis resulted a correlation
matrix whichisreportedin Table 3. A perusal of this
table also suggests use of the above mentioned
parameters as no collinearity28 has been observed in
taken parameters.

(02)
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Thedatisticaly significant correlations obtained
arereported bel ow.

Oneparametric models

Three one-parametric correlations have been
obtained with PC, D, and J index respectively. They
areashbelow:

logMES=-0.0026(+0.0019)PC+

N=12, MSE=0.0246, R2=0.1607, Adj R2= 0.0767 ,
F-ratio=1.914, Q=16.2967 logMES =2.0174
(£0.8175)D-0.8754 ....ovveve ()

N=12, MSE=0.0182, R2=0.3785, Adj R2= 0.3163,
F-ratio=6.090 , Q=33.8022

logMES = -3.9311(+1.3523)J+7.3898................(3)
N=12, MSE=0.0159, R2=0.458, Adj R2= 0.4038, F-
ratio=8.451 , Q=42.566

Infact the best one-parametric correlationiswith
Balaban index ( J) which has 0.4038 R? val ue.

Here it is worth mentioning that Q is the
Pogliani'sconstant 29,30 whichisratio of RIMSE. This
isaparameter to check the quality of correlation.

Two parametric model

When Ipl isadded to one-parametric model with
Jas corréating parameter then atwo-parametric model
is obtained with R?>=0.6624. The adjusted R®> aso
showsasignificant improvement and it has been found
tobe 0.5874. Thevalue changesfrom 0.4038t0 0.5874
clearly indicates that the addition of Ipl is justified.
The Q value is also increased from 42.566 to 73.99.
Thiscorrelationisas under:

logMES =-3.2556(+1.1616)J+0.1959(+0.0839)1p1
+6.3945
N=12, MSE=0.011, R2=0.6624, Adj R2=0.5874, F-
ratio=8.83, Q=73.99

Further improvement in R? value has been
observed when D is added to one-parametric model
(3).The resulting two-parametric model with Jand D
as correlating parameter has R?=0.6748 value which
isbetter than thevalueobtained intheearlier correlation
with Jand Ipl. Also the adjusted R? shows significant
improvement. The Q valueal so changesfrom 73.99to
77.5 indicating that thistwo-parametric correlationis
better thanthe earlier one (Eq. 4) Thistwo-parametric
model isgiven below:

logMES = -3.2584(+1.1377) J +1.5734(0.6423)D
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N=12, MSE=0.0106, R2=0.6748, Adj R2= 0.6026,
F-ratio=9.339, Q=77.5
Three-parametric M odel

When Ip2 is added to Eq. 5 then a three-
parametric model is obtained with R2=0.8559. The
drastic changein R2 isdueto addition of Ip2. The adi
R2 value changes from 0.6026 to 0.8019 clearly
indicatesthat the Ip2 hasafare sharein the model and
itsadditionisjustified. Thevaueof quality parameter
Q also shows much improvement (from 77.5 to
174.5472). Themodel isasfollows:

logMES = -2.8825(+0.8129) J +0.2407(+0.0597)Ip1
+ 0.1930(+0.0581)I1p2 +5.8236.......(6)
N=12, MSE=0.0053, R2=0.8559, Adj R2= 0.8019,
F-ratio=15.843 , Q=174.5472

A significant improved in correlation is obtai ned
when J, D and PC have been added together which
resulted athree-parametric model. The R2 changesfrom
0.855910 0.8597. The adjusted R2 al so showsasmall
improvement (from 0.8019 to 0.8070) . The quality
factor Q also changed from 174.5472t0 181.8039. The
three-parametric model resulted isas given below:

logMES =-2.8667(+0.8019)J +1.8602(+0.4562)D -
0.0029(+0.0009)PC+5.0609............. (7
N=12, MSE=0.0051, R2=0.8597, Adj R2= 0.8070,
F-ratio=16.334 , Q=181.8039

The thumb rule does not permit to go for more
than 3 correlating parameters as the number of
compoundsareonly 12. Therefore, we did not attempt
four-parametric models.

A perusal of Table 4 shows that the quality of
model 7 represented above by Eq 7 is the best on the
basis of statistical parameters. But the change in the
valuesarevery less. Therefore, out of thesetwo models
one has to come to some conclusion by calculating
Cross validated parametersl5. The statistical values
for crossvalidated parametersarereported in Table 5.
A perusal of this Tableshowsthat the R2CV for model
6 is higher than model 7 suggesting that the model 6
may be used for predicting the anticonvul sant activities
of present set of compounds. The R2cv for model 6
comes out to be 0.7469 as compared to this value for
themodel 7 whichislessthanthis(=0.7208) Thepress
and press /SSY is also lower than the model 7
suggesting that model 6 be considered as best model.

(03)
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Toegablishthisfact wehave estimated log MES
value employing model 6 for the compounds used in
present study. The observed and estimated values
obtained arepresented in Table 6. The estimated values
arein good agreement with the observed values showing
that the model 6 can be used for estimated thelogMES
activities of present set of compounds.

A graph is plotted between observed and
estimated valueswhichispresentedin Figl, Thequality
of thismode isstudied with thetrend linein thisgraph
which hasaR2 value equal to 0.856 showing that more
than 85% variance is explained by the model 6.

Themodel isfreefrom thedefect of collinearity:

Totest whether the proposed model isfreefrom
collinearity or not VIF (varianceinflation factor) plays
animportant role. The Table 7 includes all the values
calculated for thisfactor. If thevalueof VIFismore
than 10 collinearity exists. But a perusal of Table 7
shows that in all the cases we have VIF lessthan 10
which means that proposed models are free from the
defect of collinearity. Similarly if Eigen values are
found to be greater than 5 then model will suffer from
collinearity. For thiswefoundthat the valuesareless
than 5. Another test for collinearity is condition
number(k). If itsvalueisfound to be more than 100
then the colinearity will exist, but the val ues reported
in this table indicates that the values are always less
than 100. The tolerance value (T) equal to 1 or less
indicates absence of collinearity. The Ridgetraceand
VIF trace show that themodel 7 isfreefrom the defect
of collinearity. Therefore, we conclude that the
proposed model isfreefrom any defect of collinearity

Conclusions:
Thefollowing conclusions may be drawn:

1. The anti-convulsant acivities of present set of
compounds can be modelled using Balaban
index, Density and Parachor descriptors.

2. Negative coefficient of J clearly indicates that
the higher value of Jwill lower the activity.

3. Addition of -chloro group at para position will
enhance the activity as Ipl has a positive
coefficient.

4, Evenat R certainly hasfavourable effect towards
activity as coefficient of Ip2 ispositive.
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Tablel: Compounds usedin the present study and their anticonvulsant activity (log MES)

\
| BN
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Structure | Structure 1
Activity
Compound R (log
No. Name of the Compounds MES) Ipl | Ip2
Structure | H
N-phenyl-5-pyridin-4-yl-1,3,4-
1 thiadiazol-2-amine 1.92 0 0
0-CH3 N-(2-methylphenyl)-5-pyridin-4-yl-
2 1,3,4-thiadiazol-2-amine 1.70 0 1
p-CH3 N-(4-methylphenyl)-5-pyridin-4-yl-
3 1,3,4-thiadiazol-2-amine 1.70 0 1
0-OCH3 N-(2-methoxyphenyl)-5-pyridin-4-yl-
4 1,3,4-thiadiazol-2-amine 152 0 1
p-OCH3 N-(4-methoxyphenyl)-5-pyridin-4-yl-
5 1,3,4-thiadiazol-2-amine 1.82 0 1
p-Cl N-(4-chlorophenyl)-5-pyridin-4-yl-
6 1,3,4-thiadiazol-2-amine 2.00 1 1
Structure Il
H N-phenyl-5-pyridin-4-yl-1,3,4-
7 oxadiazol-2-amine 192 0 0
0-CH3 N-(2-methylphenyl)-5-pyridin-4-yl-
8 1,3,4-oxadiazol-2-amine 1.52 0 1
p-CH3 N-(4-methylphenyl)-5-pyridin-4-yl-
9 1,3,4-oxadiazol-2-amine 1.82 0 1
0-OCH3 N-(2-methoxyphenyl)-5-pyridin-4-yl-
10 1,3,4-oxadiazol-2-amine 1.70 0 1
p-OCH3 N-(4-methoxyphenyl)-5-pyridin-4-yl-
11 1,3,4-oxadiazol-2-amine 1.82 0 1
p-Cl N-(4-chlorophenyl)-5-pyridin-4-yl-
12 1,3,4-oxadiazol-2-amine 2.00 1 1

(04)
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Table2 : Vaues of calculated topologica and physicochemical descriptorsfor the compounds used

in the present study.
Compound No. J D PC
1 1.42 1.34 539.5
2 1.45 1.30 577.2
3 141 1.30 577.2
4 1.47 1.33 596.2
5 1.39 1.33 596.2
6 1.41 1.43 575.4
7 1.42 1.30 510.3
8 1.45 1.26 548.0
9 1.41 1.26 548.0
10 1.47 1.29 567.0
11 1.39 1.29 567.0
12 1.41 1.40 546.2

Table 3.Correlation matrix for the inter correlation of the structural descriptors and their correlation

with activity.
log MES J D PC
log MES 1.0000
J -0.5484 1.0000
D 0.5422 -0.1661 1.0000
PC -0.4920 -0.0361 0.1773 1.0000
Table4. Quality of statistical parametersfor different models.
S. Standard Intercep Q=
No. | Parameters Ai Error t MSE F-Ratio R’ R’Adj R/MSE
1 PC -0.0026 | +0.0019 3.2635 0.0246 1.914 0.1607 | 0.0767 | 16.2967
2 D 2.0174 | +0.8175 -0.8754 0.0182 6.090 0.3785 | 03163 | 33.8022
3 J -3.9311 | +1.3523 7.3898 0.0159 8.451 0.458 | 04038 | 42566
4 Ipl 0.1959 | +0.0839 6.3945 0.011 8.83 0.6624 | 05874 | 73.9909
J -3.2556 | +1.1616
5 D 1.5734 | +0.6423 4.3540 0.0106 9.339 0.6748 | 0.6026 77.5
J -3.2584 | +1.1377
6 Ip1 0.2407 | #0.0597 5.8236 0.0053 15.843 0.8559 | 0.8019 | 174.5472
Ip2 0.193 +0.0581
J -2.8825 | +0.8129
7 D 1.8602 | +0.4562 5.0609 0.0051 16.334 0.8597 | 0.8070 | 181.8039
PC -0.0029 | +0.0009
J -2.8669 | +0.8019

(05)
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Table 5. Cross validated parameter for the models

S. NO. R cv SSY Press Value Press/SSY
1 0.00 0.2935 0.3371 1.1486
2 0.1832 0.2935 0.2398 0.8170
3 0.2345 0.2935 0.2247 0.7656
4 0.5037 0.2935 0.1457 0.4964
5 0.4484 0.2935 0.1619 0.5516
6 0.7469 0.2935 0.0743 0.2532
7 0.7208 0.2935 0.0819 0.2790

Table 6. Observed and Estimated logMES values for the present set of compounds using best model 6

Compound log MES log MES

No. Observed Estimated
1 1.92 1.92
2 1.70 1.64
3 1.70 1.76
4 1.52 1.59
5 1.82 1.82
6 2.00 2.00
7 1.92 1.92
8 1.52 1.64
9 1.82 1.76
10 1.70 1.59
11 1.82 1.82
12 2.00 2.00

Table 7. Ridge Regression parameters for the best obtained models

Parameters
Model No. Used VIF T A k

6 IP1 1.1110 0.8889 1.2822 1.00

IP2 1.0505 0.9412 1.0808 1.19

J 1.0747 0.9195 0.6370 2.01

7 D 1.0900 0.9064 1.0948 1.00

PC 1.0389 0.9519 0.6548 1.14

J 1.0737 0.9204 1.2504 1.91

(06)
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Fig.1: Correlation between observed and estimated activity using model 6.
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DUST DEPOSITION ON THE LEAVES OF SOME TREE AND
SHRUB SPECIES GROWING AROUND J.P. CEMENT PLANT OF
NAUBASTA, REWA (M.P.)

Rupam Yadav*, Arpana Mishra, Laxmi Rawat and Pramila Singh

ABSTRACT

The present research work was under taken to
determinethe dust accumulationin theleaf surface of
ten tree and shrub species growing proximate to J. P.
cement plant of Naubastaand alsoin A.P.S. University
Rewa campus (as control site). Results indicated
deposition of substantial amount of dust on leaf surface
of selected plantsin cement plant region. The foliar
dust accumulation of selected plants varied due to
surface structure, size, orientation and phyllotaxy of
leaves. Higher dust holding capacity was observed for
leaveswith larger size, wax coated, rough surface and
folded margins. Contrarily, leaveswith smooth and flat
surface, and vertically directed with folded margins
accumul ated lower dust.

I ntroduction:

Cement industries are the major source of dust
particlesto ambient air a ong with gaseous pollutants.
Plantsgrowingin cement plant region play asignificant
role to serve as asink for these particul ate matters of
ambient air. When particles|oaded air passesthrough
atree canopy, some particulate matters adhere to the
leaf surface and get accumulated. However, wind
velocity, sizeand character of the particleand physical
leaf structure significantly influence the accumulation
rate of particleson leaf (Pal et al. 2002, Chatson and
Doley 2006). After deposition dust particles stick to
the leaf surface for a definite period of time till they
get washed out dueto rains. Sometimes, smaller particle
having size lesser than stomata aperture diameter entre
the sub-stomatal cavity and comes in contact with
spongy parenchymaof theleaf tissuewherethey cause
severe physiological disorders in the plant. These
particles are known to produce adverse effect on
photosynthetic activity (Prajapati and Tripathi 2008,
Joshi and Swami 2009, Pourkhabbaz et al. 2010,
Sharma et al. 2017), chlorophyll content (Gunamani
et a. 1991, Nak et a. 2005, Ra and Panda 2014,

Sharma et al. 2017) and stomatal conductance
(Vijaywargiya and Pandey 2003, Chaturvedi et al.
2013, Khan et al. 2015). Thiswork was planned to
observe dust deposition on leaves of ten treeand shrub
speciesgrowingin J.P. cement plant region of Naubast,
Rewato assessthe dust filtering capacity of the plants.

Materialsand M ethods;

Thisstudy was conducted inthe campusof J. P.
cement plant of Naubasta, Rewa(M.P.) which is
situated about 15km away toward north-west direction
from Rewa city. The study site is situated at latitude
240-20'N and longitude 810- 20'E. Dust deposited fresh
leaves of ten tree and shrub species namely Calotrpis
gigantia, Citrus limonia, Gossypinm arborium, Ficus
bengalensis, Mangiferaindica, Neolamarckiacadamba,
Polyalthia, longifolia, Psidium guajava, Syzygium
cumunii and Tectona grandis growing adjacent to the
cement plant were collected inthe month of November
and December 2017. Fifteenreplicates of nearly equal
size leaves from branches of almost similar height of
each plant species growing in cement plant region as
well asin A.P.S. university campus (as control) were
collected and packed in pre-weighted polythene and
brought to the laboratory. The dust adhering on the
dorsal and ventral surface of |eaves was carefully
cleaned with the help of fine brush in the same
polythene. Again the weight of polythene was taken
withthehelp of electronicbaancein order to determine
the amount of dust present on the leaf surface. After
cleaning, theleaf areawas cal culated with the help of
graph paper. Each leaf sampleout linewasdravnona
graph paper and then the number of squares was
counted in cm2 to obtain the leaf area. The amount of
dust deposited on leaf surfacein mg/cm2 was cal culated
by thefollowing formula (Prajapati and Tripathi 2008).

w=(w2-wl)/a
where w is dust content (mg/cm?),wl isinitial
weight of polythene, w, is final weight of polythene

Department of Environmental Biology, A.P.S. University Rewa(M.P.) India
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with dust and 'a is total area of leaf (cm?). The
percentage efficiency of dust capture of plant species
was cal culated by following formula (Das and Prasad
2012).

Average dust deposit on the leaf
area of a particular species (mg/cm?)
Sum of average dust deposits of

all the species (mg/cn?)

% of dust
capture =

X100

The plant specieshavebeen classified based on
the percentage dust captureintothree frequency classes
(CPCB 2007).

Low : <10% dust capture

Medium : 11-20% dust capture

High: >21% dust capture
Resultsand Discussion:

Dust loads on |eaves of ten plant species growing
in the region of J. P. cement plant as well as control
sitearegivenintable-1. The maximum dust deposition
was observed on the leaf of Neolamarckia cadamba
(1.429 mg/cm2) growing at polluted site followed by
Ficus bengalensis (1.190mg/cm2), Gossypium
arborium (0.926 mg/cm?2), Tectonagrandis (0.894 mg/
cm?2), Mangifera indica(0.849 mg/cm?2), Polyalthia
longifolia(0.735 mg/cm2), Psidium guajava (0.659 mg/
cm2), Syzygium cumunii (0.461 mg/cm2), and
Calotropis gigantia(0.369 mg/cm?2). Citrus limonia
(0.325 mg/cm2) showed lowest dust deposition on
leaves. Results reveal ed greater accumulation of dust
ontheleaf of plant speciesgrowing around the cement
plant as compared to their respective plants of control
site (University campus). The average dust load on
different plant species were taken in to consideration
and asum was calculated. The average dust load was
foundto be 0.783 mg/cm?2 and 0.045 mg/cm2 for plants
of polluted and control siterespectively (Table-1). The
observed deposition on the plant leaves has provided
theinformation of particulate ambient air pollutionin
the sampled areaas compared to control siteof A.P.S.
University campus.

The dust capture efficiency of ten plant species
(Table-2) varied between 10.60% by Ficusbengaensis
t08.52% by Citruslimonia. After cal culation of percent
ability to dust capture the sampled plant species have
been classified in to different frequency classes of dust
capture. Species such as Gossypium arborium, Ficus
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bengalensis, Mangiferaindica, Neolamarckiacadamba,
Polyalthia longifoliaand Tectonagrandiswerefound
to be within the medium frequency class of dust
capturing plants. Whereas Calotropis gigantia, Citrus
limonia, Psidum gnajava and Syzygium cumunii
appeared to below inthefrequency classonthebasis
of their dust capturing efficiency.

Plants growing in cement plant area are
consistently exposed to dust emitted from various
sources. Although dust particles settled every day on
the leaf surface but thereis no uniform depositionin
all the species. Surface geometry, epidermal and
cuticular features of leaves, and height and canopy of
thetreeinfluencethe capacity of leaves asdust receptors
(Agrawal and Tiwari1997, Singh 2000). Das (1980)
suggested that phyllotaxy, leaf orientation and sessile
or semi-sessile nature of leavesalso plays animportant
role by providing maximum area for dust deposition
keeping leaves in a horizontal direction. Vertical
orientation of leaves resultsin lesser dust deposition
asin case of Eucalyptus (Chatston and Doley 2006).
Simpleleavesare considered to be better dust collectors
than the trees having compound leaves (Sett 2017).
Weather condition, direction and speed of wind and
exposure time also influenceinterception capacity of
plants. Thesefactors may beresponsiblefor variation
indust accumulation on theleavesof plant speciesunder
present investigation.

The maximum dust holding capacity has been
observed for theleaves of Gossypium arborium, Ficus
bengalensis, Mangiferaindica, Neolamarckiacadamba,
Polyalthia longifolia, Psidium guajava and Tectona
grandisat polluted sites. Large surfaceareaand texture
of leaf surface of these species may be attributed for
holding the maximum dust particles. Higher dust
accumulationin Tectonagrandis may be dueto rough
largeleaf surface, whileinthe case of Mangiferaindica
and Psidium guajavait may be duetotheir waxy coating
onleaveswith dightly folded margin and rough surface
with dightly folded marginsrespectively. Higher foliar
dust depositionin Ficus bengalensismay beduetoits
shiny waxy coating and rough surfacewith short petiole
of leaf. Thelower dust accumulationin Citruslimonia
could beattributed toitssmooth leaveswith flat surface
and absence of folded margins. Higher foliar dust
depositionin Calotropisgigantiamay beduetoitshairy
and horizontal orientation of leaves in the canopy.
Various researchers have suggested that |eaf
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characteristics influence thefoliar dust accumulation
(Voraand Bhatnagar 1986, Somasekhar et al. 1999,
Garg et al. 2000).

Although the observations on seasonal variation
infoliar dust accumulation have not been apart of this
study but the seasonal influence on dust depositionin
plant leaf has been a subject of various recent studies
(Das and Prasad 2010, 2012, Rai and Panda 2014,
Zhang et al. 2017). Das and Prasad (2010) have
observed higher dust accumulationin the winter season
and attributed it to the wet surface of leaves which
help in capturing dust, with agentle breeze and foggy
condition preventing particledispersion. Although there
is higher concentration of dust in ambient air during
summer months, high wind speed may be the reason
for relatively lower dust accumulationin these months
than in the winter month (Das and Prasad 2010). The
heavy rains of monsoon months act as " Scrubber"
scavenging the atmosphere of air pollution load and
washing of leaves leading to least dust accumulation
onleavesduring these months (Dasand Prasad 2012).

Conclusions:

Thisstudy concludesthat accumulation of dust
ontheleaf of treesand shrubsindicatesthe presence of
considerable amount of cement dustintheambient air
around J, P. cement plant. It isfurther concluded that
dust accumulation varies with structure, phyllotaxy,
size of particle, presence/absence of hairs, and wax on
leaf surface of selected plants. Plant leaves with wax
coating and rough surface with folded margins
accumulate more dust than leaves with vertically
oriented, smooth, flat surface without folded margins.
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COGNITIVE RADIO NETWORKSIMPLEMENTATION FOR
SPECTRUM UTILIZATION IN HADOTI (RAJASTHAN) REGION

Rahul Gupta* & P.C. Gupta**

ABSTRACT

Right from the start of 21th century wireless
network has evolve asamajor mode of communication
intransmission of dataamong variouscellular devices
like laptops, mobiles etc. The Radio Frequency
spectrum is a very precious resource in wireless
networks which has been wasted and improperly
utilized by the usershence created achaosin available
spectrum. Cognitive Radio Networks (CRN) emerged
asapossible candidate for optimum utilization of radio
spectrum for wireless transmission.CRN is an IEEE
802.22 standard which hastwo types of usersprimary
and secondary. The license band of Radio frequency
spectrumisassigned to primary users (PU) which can
be used by secondary users (SU) when primary users
are not using the spectrum. The SU require Dynamic
Spectrum Access (DSA) using machine learning
techniquesto predict and learn when PU is not using
thelicensed band. The SU possess cognitive learning
capability for which they go through the cognitivecycle
(Spectrum Sensing, Spectrum Analysis, Reasoning,
and Adaptation). CRN provides Quality of Services
(Q09), rediahility, awareness, adaptability, flexibility
toitsusers. Thisarticlediscusseshow Cognitive Radio
Networks can be implemented in Hadoti (Rajasthan)
for optimum utilization of spectrum.

Keywords: Cognitive Radio Networks (CRN),
Primary Users (PU) Secondary Users (SU), Dynamic
Spectrum Sensing (DSA), Radio Frequency (RF).

1. INTRODUCTION

From past few decadesimproper utilization and
wastage of Radio Frequency spectrum drew attention
of researchers towards a new technology called
Cognitive Radio Network. Thistechnology evolved as
an extension to wireless networks which provides
Artificial Intelligence capability toradio devices. From
past few years, researchers had worked tremendously

in area of Cognitive Radio Networks realizing the
potential of cognitive usersto dynamically analyzethe
spread spectrum and adapt accordingly, so that the
spectrum could beefficiently utilized. It isthe capability
of CRN to work with exiting RF spectrums like 3G,
4G, LTE, and upcoming spectrum like 5G, which
encouraged various researchersworldwideto find out
how can CRN beimplemented. Many government and
research organizations like DRDO, CDAC, BSNL,
NOKIA etc. areworking on CRN implementation. Due
to lack of availability of references, thorough
understanding of network protocol, devices and
architecture of CRN, the implementation of CRN
becomes a challenging task especially in Hadoti. We
believed that our Hadoti region could be immensely
benefited if CRN isproperly implemented to optimize
the spectrum utilization. Thisarticle discussesvarious
aspects about Cognitive Radio Network being
implemented in Hadoti region of Rajasthan.

Hadoti region[1], named after HADA Rajputs,
istheregion of Rgjasthan state which issurrounded by
Malwa Plateau in east, Aravali mountain rangein the
west, Marwar plateau in west south side, on the border
with Madhya Pradesh. Themagjor river isthe Chambal
River, with its tributaries Kalisindh, Parvati and
Chakan. The area of Hadoti is 24,185 square
kilometerq 2]. Itincludesfour mgjor citiesK ota, Baran,
Bundi and Jhalawar. Kotacity[3][4] isan educational
city famous for coaching for IIT, PMT, and other
competitive exams along with various academic and
professiond degree courses. Jahalwar[5] also hasawell
developed Educational Infrastructure. Bundi, Baranis
famous for its cultural heritage. The Therma Power
Plant and K ota Barragein kota, Mukundra Hillswild
Life century and Kalisindh Thermal Power station in
Jhalawar, NTPC Power plant, Anta near Baran are
main security concernsinthisregion.

*Research scholar , Department of Computer Science and Informatics, University of Kota, Kota.
** Associate Professor, Department of Computer Science and Informatics, University of Kota, Kota
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Thearticleisdividedintofollowing sections. The
specifications of Cognitive Radio Networks are
described in section 2. Implementation of CRN in
Hadoti region is covered in section 3. Section 4
discussesvariousresults obtained fromimplementation
of CRN. Section 5 concludesthe article.

2. COGNITIVE RADIO NETWORKS (IEEE 802.22)

Fig. 1 Cognitive Radio Network [6]

Cognitive radio network [7]is known as an
intelligent network systemwhich categorizesusersinto
two categories: Primary users (PU) and Secondary
users (SU). SU can utilize the underutilized spectrum
aong with the normal RF spectrum used by PU asthe
former learn from the environment and adapt according
to it. PU obtains the licensed spectrum from Federal
Communications Commission (FCC). The large part
of the spectrum assigned to PU remains unused most
of thetime as suggested by the studies. The secondary
userswho do not have license can use the unused part
of licensed spectrum when primary usersare not active
by using Dynamic Spectrum Access (DSA). For
dynamic spectrum access the secondary users should
possess three capabilities: cognitive capability,
reconfigurability capability and learning capability. 1)
Cognitive capability refersto the ability of SU to sense
the surrounding and collect information like
transmission frequency, bandwidth, power modulation,
etc. so as to identify the best available spectrum. 2)
Reconfigurability refersto the ability of SU to rapidly
adapt to the learned parameters and obtain optimum
performance. 3) Learning capability means SU should
build and enhancelearning model for decision making.

The Secondary users analyze the previous decisions
taken, learn from them, and apply this knowledge to
improve their performance in the future. SU must be
inherited in Artificial Intelligence based on various
machinelearning techniques such as genetic a gorithms
(GA), artificial neural networks (ANN), game theory
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etc. Primary users do not have to take the license of
spectrum, because they give them priority to use the
spectrum when active over the secondary users. For
dynamic spectrum access, SU hasto go the cognitive
cyclediscussed next.

»

Pl

Fig. 2 Cognitive Radio Channels
21 COGNITIVE CYCLE
The SU in order to dynamically access spectrum goes
through the cognitive cyclewhich hasfollowing phases:
* Spectrum Sensing
Spectrum Analysis
Reasoning
Adaptation
Spectrum Sensing: Secondary users must identify
when primary users are not using spectrum.

Spectrum Analysis: The SU should analyze spectrum
dynamically and collect all relevant information like
transmission frequency, bandwidth, power modulation,
€tc.

Reasoning: The SU should select the best mechanism
to share the spectrum.

Adaptation: The SU should modify its parameters
according to the sensed environment and get the
optimum performance.

*

*

*

Fig. 3 Cognitive Radio Cycle
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2.2Learningin Cognitive Radio Networks

Artificia Intelligence develops capability in CR
devicesto performtasksasthe expertsdo. Mg or steps
which CR devicestake in machinelearning are:

1)  Sensethe RF parameters like channel quality,
bandwidth, etc.

2)  Observe the environment and analyze the
feedback such as acknowledgement responses.

3)  Apply reasoning to share the best available
spectrum.

4)  Adapt to the best avail able spectrum.

5) Keep the decision, learn from past decision and

apply the knowledge to obtain better accuracy.

2.3 TheCognitive Radio Architecture

The important in CRN that SU search best
available channel all ocation strategy for communication
while maintaininginterferencefree environment to PU.
CRN is configured on new basis of media access
approach. Fig. 4 displaysthefundamental architecture
of the CR Transceiver (Transmitter and receiver).

SU transceiver Functionality

| Application Management I
,l Routing/Qos/IP addressing I

Spectrum Detection ]

APPLICATION LAYER

I

NFTWORK I AYFR

ﬁ

MACLAYER

I

PHYSICALLAYER -
Spectrum sharing I

Spectrum analysis ]

3. IMPLIMENTATION OF CRN IN HADOTI
(RAJASTHAN)

CRN is based on |EEE 802.22 standard which
has its own suite of protocols to support Artificial
Intelligence on CR devices. Many organizations are
working in area of cognitive radio networks. Many
researchers proposed various mechanismstoimplement
CRN. The exceptional ability of CRN is that it can
adapt itsalf inthe existing network of 3G, 4G, andLTE
spectrum. It can also adapt itself according to the
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upcoming 5G spectrum in 2022. In Rajasthan we
aready had ainfrastructure of wirelesscommunications
which can be extended for implementing CRN. For this
the existing wireless Network should incorporate [EEE
802.22 CRN pratocolsaongwith normal IEEE 802.11
a/b/g/n protocols. Once the existing wireless
infrastructure is capabl e of implementing both suites
of protocols the CRN could be implemented on it by
categorizing the wireless infrastructure as Primary
network and CR network.

3.1 Cognitive Radio Networ k (CRN) Ar chitecture

The CRN architecture[8] could be classifiedin
two groups Primary network and CR network. The
components of both kinds of networks are defined as
follows:

1) Primary Network: Primary network could beany
exigtingwirel ess network which hasan exclusive
right to access certain RF band. It could be any
5G, 4G, LTE, 3G, cellular or TV broadcast
network. It consistsof primary usersand primary
base stations. The primary base station must
implement both traditiona wirelessand cognitive
radio protocols.

CR Network: The CRN network does not have
license to use the desired band. By using the
Dynamic Spectrum Access(DSA) the SU or CR
device could find when the PU are not using the
licensed band of Primary network and usethe
best available spectrum in it. For this SU will
have to apply various machine learning
techniquesof Artificial Intelligence. Hencethe
spectrum accessisallowed only inopportunistic
manner. The better SU would be ableto predict
availability of licensed band of primary network
that iswhen PU isinactive, the better they will
perform, and leading to optimum utilization of
RF spread spectrum and increasein speed. The
CRN could be implemented both as ad hoc
network and infrastructure network. The
e ementsof CRN are CRN user, CR base station
and spectrum broker. The spectrum broker is
needed to coordinated spectrum usage of several
secondary networks if they share common
primary network spectrum band. The spectrum
broker collectsinformation from every secondary
network and allocates network resourcesto them
in order to achieve fair, efficient and optimum
spectrum sharing.

2)
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3.2Working of Cognitive Radio Networ k

Cognitive users or secondary users can access
the CR networksin three possible ways:

1)  Cognitive Radio Network access: SU or CR
users could access their own base station of
CRN. The CRN base station use both licensed
and unlicensed RF spread spectrum.

2) Primary network access: Secondary usersor CR
users can aso access primary base station via
licensed band.

3)  CRN Ad hoc access. Cr userscan interact with
other CR users through ad hoc connection on
both licensed and unlicensed bands.

3.3CRN Implementationon MATLAB

The CRN wasimplemented on MATLAB with
five primary and 5 secondary users according to
followingtopology.

Fig6 PU and 5 SU in CRN implementation of MATLAB
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Following results were produced which
suggested that the secondary users are easily able to
detect the presence and absence of primary users.

Fivefrequency dotsweretakenfor five different
primary users F1 = 1000; F2 = 2000;F3 = 3000; F4 =
4000; F5 =5000; along with sampling frequency Fs=
12000. To generate the graph for primary userscosine
function used isx = cos(2* pi* 1000* t); and to generate
graph for secondary user cosine function used is
y=cos(2* pi* 500*1);

To plot the power Spectral density of primary
and secondary usersfollowing amplitude modul ation
function is used ai=ammod(x,F2,Fs)[9]; here a is
amplitude of ith primary user.

P'ower Sgectral Density '

|

—

Power/frequency (dB/Hz)

1 2 3 2 5 6
Frequency (kHz)
Fig 7(a) All 5 slots occupied by 5 PU

Fig 7(a) showsthat all 5 primary users had occupied
al 5available dotsif the frequency spectrum.

Power Spectral Density

Powerl/frequency (dB/Hz)

1 2 3 J 5 6
Frequency (kHz)

Fig7(b) Presenceof 3PU indot of 5users
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Fig 7(b) shows that only slot1, 2 and 3 are been used
by primary users and two sots 4 and 5 were free so
that they could be utilized b secondary users.

15 P'ower Spectral Dlensity '
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Fig 7(c) Presence of 2 SU in dlots of inactive PU

along with 3 active PU

Fig 7 [c] showsthe presence of two secondary usersin
slot 4 and 5 which were not used by primary users
along with primary usersinslot 1,2 and 3 of spectrum.

4. RESULT AND DISCUSSION

In this article we suggested to implement
Cognitive Radio Network in Haodti region of
Rajasthan. Fot his purpose we created a simulated
Cognitive Radio Network environment in MATLAB
with 5 primary and five secondary users and provided
fivedotsof spectrumtothem. At atimeeither aprimary
or a secondary user can occupy an available slot so
maximum 5 slots could be occupied by at most 5
primary or secondary users. The priority of primary
user using the frequency slot ishigher than secondary
usersbecausetheformer arelicensed users. In our work
we found that when primary users are using the
frequency slots secondary userswill haveto detect the
activity of primary users and wait till the slot is
occupied. When primary user becomeinactive and ot
isfreed the secondary user could occupy that slot till
the primary user become active. Form the aboveresults
itisvery clear that to distributefive frequency slotsin
10 or more users we need to get licensefor 5 usersto
make them primary and remaining users can use the
spectrum efficiently by becoming secondary users. This
helped usto occupy lessfrequency dotsand thus saved
bandwidth atleast 50 percent. Theauthorsareworking
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on prediction of primary users activity by secondary
userswith the help of machinelearning so asto obtain
the machinelearning techniquefor optimum prediction
and thus spectrum utilization.

5. CONCLUSION

Cognitive Radio Networks are intelligent
wirelessnetwork systemswhich optimize the RF spread
spectrum utilization. CRN SU use machine learning
techniques of Artificial Intelligence to go through
cognitive cyclelearns and adaptsthelicensed spectrum
environment of PU with use of their cognitive,
reconfigurablity and learning capability. Hadoti region
of Rajasthan state which is famous for its education,
Power plants, variousdamsand cultural heritageraises
security concerns. The implementation of CRN will
boost economy, security, communication in Hadoti
region of Rajasthan. Various application areas on
which CRN will have powerful impact are medical,
defense, emergency networks, location tracking,
entertainment and digital media. This article
demonstrated implementation of Cognitive Radio
Networks in ssmulated environment of MATLAB in
which five dots of spectrum were assigned to five
primary and secondary users. Results suggested that
secondary users can detect inactivity of primary users
anf could use the spectrum slots when primary users
areinactive. Theneedfor anintdligent wirdesssystem
that is CRN and how to implement it in Hadoti region
of Rajasthan was explored. We hope this article will
motivate various government departments,
organizations, and researchers to explore the waysto
implement CRN in Hadoti region of Rgjasthan in near
future, so that this region could aim for sustainable
economic development, security, communication,
quality of serviceand quality of life.
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| mpr ove Perfor mance of HadoopwithM apreduce
Framewor kusing Data Compacting Technique

Chandra Shekhar Gautam* & Sajal Kumar Kar**

Abstract: Thisistheeraof bigdata.it referstolarge
amount of data set whose size is growing at a vast
speed and it is collection of dataset that are not only
big, but aso highin variety and vel ocity, which makes
them difficult to handle using traditional tools and
techniques. Due to the rapid growth of such data,
solutions need to be studied and provided in order to
handle and extract value and knowledge from these
datasets. To handle such large amount of data using
traditiond softwaretoolsavailable. This paper reviews
the technologies and challenges related to big data
analytics. Firstintroduce general definition of big data
second essentia technologiesrelated big dataanalytics
like hadoop, map reduce framework etc. and third
challenges arising from big data anal ytics.

Keywords: big data, Hadoop, Map Reduce,
wordcount, compaction
[.Introduction

Hadoop isan open source distributed processing
framework that manages data processing and storage
for big data applications in scalable clusters of
computer servers. It's at the center of an ecosystem of
big datatechnologiesthat are primarily used to support
advanced analytics initiatives, including predictive
analytics, data mining and machine learning. Hadoop
systems can handle various forms of structured and
unstructured data, giving users more flexibility for
collecting, processing, analyzing and managing data
than relational databases and datawarehouses provide.

This paper focuses on the compaction codecs
that areavailable on Hadoop cluster, which are gzip,
deflate, bzip2, 1z4 and snappy by configuring the codec
propertiesinan xml configurationfile. Most researchers
aimtoimprove performance. Yanpei Chen's[1] research
described about how to tradeoffs 1/0O resources (e.g.
Storage, Disk 10 and Network bandwidth) and energy
with compression codecs. However, compression
codecs provide some benefit on MapReduce process

which includes Map, Sort-Shuffle and Reduce. The
native compression codecs can investigate to map
output and reducer output. Wewere purpose the better
compression codecs and the best way to use
compression codecs in MapReduce process from our
study.

The remainder of this paper is organized as
follows.

Background review and related works include
related work andbackground information (e.g. Hadoop
and compaction). TheMapReduce process with
compaction codecs are describeinour methodology. In
evaluation, we compared the execution time of
compression codec on MapReduce. In concluding, we
discussperformance and reveal possiblefutureworks.

Il1.Reviewsand Related Wor k

A. Hadoop is a hot issue of research in high
performance cal cul ating and cl oud nowadays. M ost of
papersaimtoimproving and improvingHadoop cluster.
In Mukhtaj Khan's research [2], he used a Gene
expression programming withcontrol Hadoop's
parameters (e.g. iosort, mapreduce and i nput database)
those parameters were used in thisresearch. In Andre
Wenassresearch [3], heused solidity (e.g. GZIP, LZJB
and ZLE) for file system of data store that the results
have a better performance on ZLE. In this paper, we
focuson only anative compression (e.g. deflate, gzip,
bzip2, 1z4 and snnapy). Yanpei Che'sresearch [ 1] study
compare compression with not compress on output files
with Hadoopleve that theresults shown asaving energy
morethan51%. Jack Li'sresearch [4] usesthe Hadoop
benchmarks to compare a difference hypervisor on
virtualization including Xen, KVM and Commercial
hypervisor by using word count, Hive-jointables, Hive-
group dataand Clustering data. It makesanew ideaof
using compression method with a large file in our
research. Inthe problem of largesmall fileson HDFS,
ChatupornV orapongkitipun's research [5] purposes
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new Hadoop archive method and ZhipengGao's
research [6] purpose small file merge strategy based
LFN method to improve performance of namenodein
Hadoop cluster. This research had a direct focus on
compression in MapReduce with a large file like
network traffic log. We purposed a benefit to a
compressed input filein thisresearch.

B. Hadoop isthe most popular toolsin aBig data
solution. It is portable suite software and widely
example, google and yahoo. It and createsfile system
as (HDFS) which splits large file in blocks and
distribute to data node. MapReduce is a main engine
of Hadoop. Ecosystem, it has a lot of software and
relational database. For e.g. Hive is a relational
warehouse system R connector for gtaticsfunction with
R Language and machinelearningin figurel.
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Figure 1.Hadoop Echo System

C.  Compaction:Windows operation system has a
native Compaction algorithm which can compressand
decompressdatain storageand disk I/O. For example,
gzip and deflate arethe same general compressionusing
zlib format. This research defines the compaction
techniquesfor hadoop asfollows:

a) gzip: Jean--loupGailly is is the primary
developer of gzip. Mark Adler is adeveloper of gzip
andtheoriginal devel oper of Zip[8].Gzip method uses
Zlibdataformat whichisportable acrossplat platforms.
Unlike LZ compressionmethod.It is a native UNIX
compression and GIF image format. It has cost in
compression. However, the 'deflate’ compress method
use zlib, same as gzipgzip and Zip, which is default
method of Hadoop compression on codec. Gzip memory
footprint can be reduced data size because because it
isindependentfrom datainput datanever expands data.

b) bzip2: Bzipp2 [9] is great quality data
compression codec and uses libbzip2 p2 with open--
source (BSD D-style) license. It uses the available
techniqueslike PPM family. Bzip2 offer

(20)

ISSN 0976-9986

performance around twice of compressiontime and six
time faster at decompressioninversion 1.0.6 whichis
useful for your our overfull disk drives, distribution
CDs, backup taps and USB B sticks. It cancan be
reduce download timeswith long distancenetwork. In
data recovery mode, it ¢ can be restoringthe
compression data and decompressed those parts of the
file which are undamaged. Libbzip2 ip2 is used to
directly read readand write .e .bz2 fileswith compressed
datain memory.

C) Snappy: Snappy [10] is previous name as
Zippy. It developed in C+ C++ by Google le based
with LZ77 concept in 2011. It aims to for very high
speed to compression and decompression. The snappy
benchmarks use Core i7 withonly a sing single core
which 64-bitsmod ode. Itscompression ratio is20100%
100% lower than gzip. In Hadoop cluster, snappy is
the most popular compression codec used in open-
source Google project like Cassandra, Hadoop,
LevelDB,MongoDB, RocksDB, L ucene.

d) LZ4: LZ4[11] hasalZ4 library aasan open
source software using aBSD license. This algorithm
can provide speed at 400 MB MB/s per core (0.16
Bytes/c S/cycle) and hahasan extremely fast decoder.
It has LzZ4 HC _HC which is high
compressionderivative with trading CPUCPU time.
Thiscompression isuseful with video games.

iii. METHODOLOGY

A. Experimental Setup: We employed Hadoop
cluster with virtual device on full Virtualization of
KVM hypervisor. This cluster was included 1-name
node and 4-data node virtual machines over 3 desktop
computerswith Intel 17-2600 Quad core @ 3.40 GHz
which support Intel-VT 4 GB DDR3, 1.0 TB SATA
disks shown in Figure2. Our Hadoop cluster
architecture was described as Follows:

Master Nodeemployed only 1 big virtual
machine in Host01 with 4 vCPU and 4 GB RAM

DataNodeinvolved2 virtual machineson each physical
Host with 1 vCPU and 2 GB RAM
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Figure 2. Hadoop cluster Architecture
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Map Reduce is a framework for parallel
processing of massive datasets. A job to be performed
using the Map Reduce framework has to be specified
as two phases: the map phase as specified by a Map
function (also called map per) takeskey/value pairsas
input, possibly performs some computation on this
input, and producesintermediate resultsin the form of
key/value pairs; and the reduce phase which processes
these results as specified by a Reduce function (also
called reducer). The data from the map phase are
shuffled, i.e., exchanged and merge-sorted, to the
machines performing the reduce phase. It should be
noted that the shuffle phase can itself be more time-
consuming than the two others depending on network
bandwidth availability and other resources.

Input Reader

The input reader in the basic form takes input
fromfiles(largeblocks) and convertsthemto key/value
pairs. Itispossibleto add sup-port for other input types,
so that input data can be retrieved from a database or
even from main memory. The data are divided into
splits, which are the unit of data processed by a map
task. A typical split sizeisthe size of ablock, which
for examplein HDFSis 64 MB by default, but thisis
conquerable.

Map Function

A map task takes asinput akey/value pair from
theinput reader, performsthelogic of theMap function
on it, and outputs the result as a new key/value pair.
The results from a map task are initially output to a
mai n memory buffer and when almost full spill to disk.
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The spill files are in the end merged into one sorted
file.

Combiner Function

This optional function is provided for the
common casewhen thereis (1) significant repetitionin
theintermediate keys produced by each map task, and
(2) the user specified Reduce function iscommutative
and associative. Inthis case, aCombiner function will
perform partial Reduction so that pairswith same key
will be processed as one group by areduce task.

Partition Function

Asdefault, ahashingfunctionisused to partition
the intermediate keys output from the map tasks to
reduce tasks. While this in general provides good
balancing, in some cases it is still useful to employ
other partitioning functions, and this can be done by
providing auser-defined Partition function.

ReduceFunction

The Reduce function is invoked once for each
distinct key andisapplied on the set of associated values
for that key, i.e., the pairs with same key will be
processed as one group. Theinput to each reduce task
isguaranteed to be processed in increasing key order.
It is possible to provide a user specified comparison
function to be used during the sort process.

Output Writer

The output writer isresponsible for writing the
output to stable storage. In the basic case, thisisto a
file; however, the function can bemodified so that data
can be stored in, e.g., a database.
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Figure 3. Map Reduce Data compression Function
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B.WORKLOAD:

Our experiment scenarios, we conducted the environment to compare an execution time of
Hadoop'swordcountM apReduce on virtualization of KVM hypervisor. We used data compression codec with
MapReduce process only in Map output. In wordcountMapReduce, its output has a small file size because it
contained only afrequency of each word shownin Figure4. In Figure 3, number-1 used acompression input file
which was a secondary hypothesis of thisresearch, evaluating between araw file and acompressed file.

Compression
.................. InputType

Figure 4. Hadoop'swordcount Map Reduce

Theworkload of our experiment wasan e-book text from " Project Gutenberg” [ 13]. We created theworkl oads
whichincluding 4.8 GB, 7.2 GB, 9.6 GB and 14.4 GB. After created raw-text workload, we used gzip and bzip 2
to compress them. The size of the comparison workloads between compressed file and raw-text file show in
Figure. 5.

Wezip Ebzip2 O Raw-text
14 4G |--------I

9_66 . |

7.2G

Workload Files

i

4 8G

|
- 2.000 4,000 6,000 8000 10,000 12,000 14,000
File size (MByvytes)
Figure5. Comparison size of workload files

In Figure 5, araw-text was actual size of e-book filewhich shownin x axisandy axis showsthe workload
filesgroup by compression codec. All each workload's size with bzip2 compression could be compressed at 27%
of raw-text in middle bar in each group. For example, case of 14.4 GB (14,242.34 MB) was compressed to
3,828.84 M B (26.89%). Ingzip compression, it could be compressed at 38% of raw-textin top bar of each group.
For example, case of 14.4 GB (14,242.34 M B) was compressed to 5,425.01 MB (38.09%). Thisgraphin Figure
5 refersto execution's time of bzip2 and gzip which are smaller than raw-text over 60%. We used all of filesto
eval uate the execution-time in Hadoop'swordcountM apReduce. Thisresearch investigated to use adatacompress
with word count MapReduce job asfollows.

Scenario | (map output compression): Input'sfile of our experiment was only a4.8 GB workload whichis
raw-file, gzip and bzip2. In MapReduce process, we used a compressed map output that its compression codec
was Default, Gzip, BZip2, LZ4 and Snappy respectively. In MapReduce command, we set map task parameter to
4 and 16 tasks to expand job.

(22)
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Scenario Il (input file compression): Our
experiment used a variety of input's size which was
4.8 GB, 7.2GB, 9.6 GB and 14.4 GB. In MapReduce
process, we used an uncompressed both map and reduce
process. We set task parameter to 4 and 16 same as
scenario I. All Scenarios, we used only 4 data node
and 1 master node with 3-replication. In results, a
comparison of an average word count execution-time
on each task and compression codec are presented.

IV.EVALUATION

We conducted experiments to investigate the
computingPerformance of compression in map output
and an input file.We run our workload only a4.8 GB
input filein scenario land avariety size of input filein
scenario Il onthe Hadoopcluster in KVM hypervisors.
Next scenario, theresults of the execution-time between
araw-text and abzip2input files presented asbar graph
shownin Figure 6.

W Haw-text Obzipl
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4 tasks Iib La“f| 4 1asks . 16 Iaf.ksi 1 asks |16 lasks% 4 tasks !]6 tasks|

43GB | 72GB | 9.6GB |
Workload File size

Figure6. Comparison of word count execution-time
between raw-text and bzip2 compression

In Figure 6, the resultsincreased an execution-
timeaong with sizeof input file. For example, case of
raw-text 4.8 GB (16 tasks) had an execution-time at
620.75 secondswhichwasahalf of araw-text 9.6 GB
(16tasks) at 1,214.43 second. In case of bzip2file 7.2
GB (16 tasks), it had asimilar executiontime at 881.50
seconds which was a half of acase of bzip2 file 14.4
GB (16tasks) at 1,883.50 seconds. Theseresultsrefer
to alinear execution-time in the size of input file. It
gives a similar execution-time between raw-text and
bzip2file.

V.RESULTS:

Our experiment on first scenario, we showed a
comparison of compression codecsin Hadoop cluster
which were deflate, gzip, LZ4 and snappy. The better
performancefound in only map output compressed of
deflate and snappy with raw-text input. First hypothesis
related to number of map tasksin MapReduce. These

1,500

Excution time {(sec)

12 4GB
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results in Figure 6 it gave a similar computing
performance. The compression tradeoff with CPU
usage, results could refer to compression time in
MapReduce process in scenario |. The compressed
input file must betradeoff CPU time to decompressed
that before the split filestransfer and computein data
node. On the other hand, only map output with bzip2
had a better execution-time than raw-text but its
execution-timeswere not lowering than raw-text which
shown as others map output compression. However,
scenario Il's results in Figure 6 could refer to the
compression tradeoff with CPU timefor abzip2 input
file. Inbzip2 compression, we could save HDFS storage
spacein 3- replication morethan 11 x 3 GB in case of
14.4 GB with a few seconds of CPU time for
decompression. Theresultsof 14.4 GB find raw-text's
execution-timeat 1,842.00 secondslower than bzip2's
execution-timeat 1,883.50 seconds only 53.50 seconds
that execution-time can refer to asaving space of HDFS
up to number of replication.

V1. CONCLUSIONS

In conclusion, we purposed a data compaction
in Hadoop cluster. Thebzip2 input files are compatible
towordcount job like raw-text file. It can save storage
space more than 65% of raw-text file. Hadoop
benchmarks have other application for alarge output
file of reduce phase which is not focused on this
research. However, Hadoop has Hive-warehouse and
HBasefor database execution that compact codec can
be applied to them before store datato HDFS.
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ABSTRACT

In the present scenario of changing farming
stuations|nformation and Communication Technology
(ICT) has performed a crucial role in the field of
agriculture. In fact, the use of ICT in agriculture has
proved its importance for the effective delivery of
extension services owing to its cost-effective, time-
effective, and speedy dissemination of information to
farmers. In context with Rewadistrict of M.P. Krishi
Vigyan Kendra and Department of Agriculture
Cooperation & FarmersWelfareare also successfully
running various ICT programmes for exchange of
technology experience and diffusion of need based
technologies. Keeping thisin view the present study
has been carried out in Rewa district of Madhya
Pradesh to assessthe adoption pattern, perception and
constraints in relation to ICT among the farmers.
Finally 120 farmers were considered as respondents
for the present study. Thus the sample of the present
study was 120 respondents. The study was carried out
during the last three years (2015-16, 2016-17, 2017-
18) at the villages selected by Krishi Vigyan Kendra
Rewafor implementation of selected ICT programmes
through field visit and survey. The study reveal ed that
majority of the respondents were found to own and
operateICT modessuch as Television, Radio, Mobile
Phones, and Print media. However usage pattern of
modern ICT tools such as Video Players, Digital
Cameras, Computer, Internet were found to be quite
low due to several factors. The study suggests need
for creating awareness about the importance of ICT
tools and types of services among the farmers. ICT
awareness and training programs should be conducted
to address the existing limitations of ICT among the
farmers.

Key words - ICT (Information and Communication
Technology), Perception, Constraints, Adoption
patterns.

INTRODUCTION

Agriculture is considered as an important
segment of the Indian economy with itsshareto gross
domestic product at almost 17 per cent. However, the
stagnated growth of the agricultural sector isamatter
of rising concern for the country; the most affected of
all are the small and marginal farmers and the
agricultural laborers, who constitute the vast mgority
of the Indian population (Kakarlapudi, K.K ., 2010). It
has been reported that large number of positions in
public extension system in India are vacant which
compel sthe extension workers personnel to overwork,
which eventually dilute the focus on extension and
adversely affected their performance. Hence, majority
of the farmers still remain of benefits of technology
advancement and its use. With aview to enhance the
agriculture production in a sustainable manner,
Information Communication Technology (ICT) plays
acrucia rolein. exchanging rel evant technol ogies, ideas
etc. between the sourceand receiver.

In the current technological era, it has become
indispensable to find effective and cost-efficient
extens on approachesto keep thefarmers updated about
maodern technol ogiesand relevant technical informeation.
In this regard, ICT has tremendous potential for
application in agricultural extension (Zijp, 1994).
Agriculture initiatives like Agrisnet, Digital Green,
eSagu, Agmarknet, iKisan, Digital Mandi, e-Arik,
agua, Fisher Friend Programme (FFP), Kisan call
centre, Kisan Mobile Advisory are afew exampl es of
ICT servicesthat have taken the agricultural scenario
by storm (Singh et. a., 2017). ICT has tremendous
potential inimproving thelivelihood of farmersthrough
exhibiting positive impact on factors such asfarming
efficiency, farm productivity, and farmers’ income
(Sunil Kumar et a., 2017). For increasing the scope of
ICT mediapenetrationinagricultural extension services
as well as raising the interest of farmers in adopting
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ICT, there is a need to look closely at factors the
constraints the farmers currently face with the use of
ICT aswell asstudy their perception regarding theuse
of ICT in agriculture. This research paper makes an
attempt to explore the same.In India, there are various
exampleswhereintervention of social mediaproveto
be of great useto farmers Young Innovatiivefarmers -
WhatsApp group, Punjab, Facebook page of turmeric
of Sangli, Maharashtra, Baliraja-WhatsApp group of
Maharashtra and Gokak WhatsApp group of
Karnatakafarmersfor organic vegetablesetc. In context
with Rewadistrict of M.P. Krishi Vigyan Kendraand
Department of Agriculture Cooperation & Farmers
Welfare are also successfully running various ICT
programmesfor exchange of technol ogy experienceand
diffusion of need based technologies. Hence it is
worthwhil e to assess the adoption pattern, perception
and constraintsin relation to ICT among the farmers
as an aternative and technical tool of information
dissemination of large scale. Keeping thisin view the
present study has been undertaken with following
objectives

i Tofind out theICT adoption pattern among the

farmers

ii.  Toassessthe perception of the farmerstowards
ICT

iii.  Toidentify the constraintsin adoption of ICT.
METHOD AND MATERIALS

The present study was carried out in Rewa
district of MadhyaPradesh. Rewadistrict was selected
purposively from Vindhyaregion of Madhya Pradesh
for the study. From Rewa district, two blocks namely
Rewaand Raipur Karchulian were sdl ected purposively
ashoth the blocks have better transportation facilities,
well connected road-ways ,cosmopolitaninformation
resourcesaswell asagro export zone of Rewadivision.
Five villages from each block were selected based on
higher number of farmers using ICT tools for
technology adoption. A villagewiselist of farmerswho
wereavailing benefitsof ICT programmesfrom selected
villageswas prepared.

Out of thislist the respondents (farmers) from
each selected village will be selected through
proportionate random sampling method. Hencefinally
120 farmerswill be considered as respondentsfor the
present study. The sample of the present study was
120 respondents.
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The study was carried out during the last three
years (2015-16, 2016-17, 2017-18) at the villages
selected by Krishi Vigyan Kendra Rewa for
implementation of selected ICT programmes through
field visitand survey.

Thedatawere collected though awell structured
pretested interview schedule. Collected data were
guantitative as well as qualitative in nature. The
quantitative datawereclassfied to different classeslike
small, medium and high. All valueswill be properly

coded and will be put in amaster chart for the purpose
of further study.

Theappropriate statistical toolslike percentage,
average or mean was also applied for drawing the
inferences. In order to analyze the benefits perceived
by farmers in relation to ICT tools, the data were
guantified by first ranking the benefits perceived and
constrai nts experienced based on the responses obtained
fromthefarmersand then Rank Based Quotient (RBQ)
wascal culated as given by Sabarathnam (1988), which
isasfollows:

s ft(n+ 1 - i

RB.Q. ————
Q t(N xn

x 100

Wherein, fi = Number of respondent reportinga
particular benefit/constraint under ith rank; N = number
of respondents; n = number of benefits/constraints
identified.

RESULTSAND DI SCUSSION:
i I CT adoption pattern amongthefarmers

Tablel: ICT adoption pattern (ownership, access bility,
skillsand usage) among the farmers

ICT tools Skillsto

operate

Ownership | Accessbility Useto gather
agricultural
information

YES | NO |YES |NO YES | NO YES NO

Television 101 19 113 |7 120 |0 66 54

Radio 71 49 90 30 120 64 56

0
Mobile Phone 117 3 119 1 117 0 72 48
7

Newspaper,M agazi | 78 42 97 23 90 35 85
ne,Brochures,
Pamphlets etc.

Video Player/ 19 101 |23 97 17 103 |9 111
Video
cassette/DV D

Digital Camera 11 109 |21 99 9 111 |08 112

Computer 16 104 | 43 77 13 107 09 111

Internet 33 87 41 79 22 98 16 104

Table 1 reveds the ICT adoption pattern among the
selected respondents. The ICT tools selected for the
present study were Television, Radio, Maobile Phone,
Print Media (Newspaper, Magazine, Brochures,
Pamphlets etc.), Video Player/ Video cassette/DVD,
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Digital Camera, Computer, and Internet. A majority
of the respondentswere found to own and operate ICT
modes such as Television, Radio, Mobile Phones, and
Print media. However, modern ICT toolssuch asVideo
Players, Digital Cameras, Computer, Internet were used
by the respondents to very less extent. This may be
related to the fact that only one third of the surveyed
popul ation comprises of young famers, and hence the
awarenessand usage of modern technol ogieswasfound
to be low. Thisfinding isin line with the findings of
Nazari and Hasbullah (2008), Mtega and Msungu
(2013), and Syiem and Rgj (2015). It was observed
that thefarmers, who have accessed the common modes
of ICT such asTelevision, Radio, Mobile Phones, and
Print media, were not utilizing them for gathering
agricultural information. This may be due to lack of
awareness among thefarmerswhich suggests an urgent
need to create awareness of agricultural information
programs available/accessible through ICT.

ii. Per ception of thefarmerstowardsICT
Table 2: Perceived Benefits of ICT by farmers (N = 120).

Benefit RBQ | Overall
rank
Easy and convenient access through ICT 68.23 | |
Time and Cost saving by using the ICT 60.56 | I
Reliable and Timely information accessible 55.10 | lII
Easy access to more subject matter 47.54 [ IV
coverage

There was an increasing realization observed
about the potential benefitsof ICT among thefarmers.
Theresultspresented inthe Table 2 exhibited that easy
and convenient accessthrough ICT wasemerged asan
important benefit and based on RBQ value (68.23)
given highest priority. The next most frequently
mentioned perceived benefit found in the present study
among the farmers was time and cost saving(60.56)
by ICT asit was perceived to provide quick accessto
information from the agricultural experts. The other
benefits perceived by thefarmerswere asinformation
received using ICT wasreliableand timely (55.10) and
easy access to need based rel evant subject matter and
information (47.54). Theresultsarein accordancewith
Surabhi and Gaurav (2009) who have reported some
increasein convenience and cost savingsby using ICT.

(27)
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iii. Constraintsinadoption of ICT

Table 3: Constraints in adoption of ICT as perceived
by the respondents

S Statement Mean | RANK

No. Score

1 Insufficient financial 3.33 VI
resources

2. Highinvestmentin ICT 3.74 I
tools

3. Inadeguate electric supply 3.81 I
4. Inadequate availability of 3.39 VI
ICT sarvicestorural areas
5. Poor internet/phone 3.48 \%
connectivity
6. Lack of proper support from | 3.36 VIl
extension agentsand other
institutiond agriculture
ervice providers

7. Lack of skill inusing ICT 3.90 I

tools

8. ICT tools arecomplicated to | 3.51 v
use

9. Affiliation of thefarmersin | 3.28 IX
irrelevant topics

Table 3 draws attention to constraints as perceived by
farmersin adoption of ICT for agricultural purposes.
It was observed that lack of skill in using ICT tools
was found to be the most severe constraint with the
highest mean score (3.90), closely followed by
inadequate el ectric supply (3.81), and high investment
in ICT tools (3.74). The other major constraints
reported by the farmers were as ICT tools are
complicated to use, poor internet/phone connectivity
and inadequate availability of ICT services to rural
areas. Thisisin line with the findings of Albert C.O.
(2014), Saravanan (2013), and Cynthiaand Nwabugwu
(2016).

CONCLUSION

Aneffective utilization of thisICT programmes
can bring socio economic transformation among
farming communities through enabling speedy,
accurate, effective and cost-efficient technological
information to the farming community. It may be
concluded from the finding of the present study that
majority of the respondents were found to own and
operate|CT modes such as Television, Radio, Mobile
Phones, and Print media. However usage pattern of
modern ICT tools such as Video Players, Digital
Cameras, Computer, Internet were found to be quite
low dueto several factors
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The study suggests need for creating awareness about
theimportance of ICT toolsand typesof servicesamong
the farmers. ICT awareness and training programs
should be conducted to addressthe existing limitations
of ICT among the farmers.

The study has also exhibited that easy and
convenient access through ICT was emerged as an
important benefit followed by timeand cost saving by
using the ICT, reliable and Timely information
accessible and easy access to more subject matter
coverage.

It was observed that lack of skill inusing ICT
toolswas found to be the most severe constraint with
the highest mean score, followed by inadequate el ectric
supply and highinvestment in ICT tools. Inlight of the
above observation the study highlightsthe need of skill
oriented ICT programs and popularization of low cost
ICT toolsin rural aress.
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Preventive aspect of Bronchial Asthma (Tamaka shwasa)

Shivani Patkar* O.P.Shukla**, Pawan Kumar Kirar** & S.N.Tiwari***

* Shwasa- Difficulty in breathing or shortness of
breathiscalled simply term "shwasa' (Asthma).

* Asthmaisthe most common chronic respiratory
disease and ayurveda address it is "Tamaka
shwasa'.

* Theword 'asthmaisderived fromthe greek word
= panting / labored breating.

I ntr oduction-

Asthmaisadisease of air way is characterized
by increased respons veness of the trachiobronchial tree
and narrowing the air passage. it is a most common
chronic lower respiratory diseasein children.

- Itisadiseaseof therespiratory systeminwhich
the airway constrict, become inflamed, and are
lined with excessive amount of mucus oftenin
response to one or moretriggers.

- Such as exposureto an environmental stimulate
(or allergen),cold, exercise, or emotional stress.

According to ayurveda shwasa (tamak shwasa)
mainly caused by kapha and vata dosha kapha gives
riseto the causes of his own growth when kapha bl ock
the pranvahi srotas (channals) and Vata moving the
reverse order produced broncho constriction called
tamak shwasa.

* Bronchia asthma occur at all ages but nearly
50% of case developed it before the age of 10
year. in adult both male & female are affected
equaly butinchildrenthereis2:1mae& female.

Type-
In ayurveda shwasaremainly 5type-

1.Mahashwas, 2. Urdhwashwas, 3. Chhinnashwas,
4. Kshudrashwas, 5. Tamak shwas (bronchial asthma
1.santmak 2.pratmak).

Bronchial asthmaaremainly 2 etiologictype-
1. Extrinsicasthma(atopic,aller gic)-

Thisismost common type of asthmabeginsin
childhood or in early adult life. mostly patient thistype

of asthma have personal / family history of preceding
alergic disease (rhinitisetc).
2.Intrinsicasthma (non atopic, idiosyncr atic) -

Thistype of asthmadevel oped later inadult life.
most of patient develops typical symptoms of upper
respiratory tract infection by any virus etc.

Symptoms-
* Patientsfaints again and again while coughing.
* Ghurghur (wheezing or murmuring sound).

* The pt.is relived for some time soon after the
phlegm comeout.

* Pt.throat is choked because of which is enable
to speak freely.

* The pt.does not get sl eep.

* Too much sweating etc.

* Pt. develops special liking for hot things.

* Thept.eye - ball becomes prominent.

* Pt. mouth becomedry frequently.etc
Etiological factor -

dust miles, pollen,fungi,pets sliva,smoking,perfumes
Some drug like - asprin, pain killer, viral
infection,stress, food- colouring agent preservativesetc.
M anagement -

Principal of management

fegpTearTiad RAERTET FQouTad |

IR AUl ATSIURIRYSHY: [ch.chikitsa 17/71 1

Nadi sweda,prastar and sanker sweda , apply
the patients after snehan swedan (procedure of
panchkarma.), after abhyang the body with oil mixed
with rock salt.

According to acharyas virechan karma is most
effected in tamaka shwas.

* Rasayan chikitsa-increasethe strength level.
* Chyvanprash- it alleviates cough, smooth

MD Scholar*, M.O., Lecturer**, & Associate Professor***
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functioning of tracheobronchial tree, increasing the

strength of respiratory system.
* Vardhman pippali - it give strength to pranvah
shrotas.

Useful medicinal plant for asthma-

* Kantkari (solenum xanthocarpum)-
inflammatory activity etc.

Vasa(adhatoda vasica)-anti spasmodic,
bronchodilator etc.

Sunthi (zinziber officinalis)- anti inflammatory
etc.

Bharangi(clerodendru
inflammatory etc

Puskermoola(innularecemosa)- antihistamine,
anti eosinophilic etc.

Haridra(curcuma longa)- analgesics, anti
bacterial etc.

Medicinal prepration of ayurveda-

vasa avleha, kankasava, lavangadi vati, shwas
kaschintamani ras, bharangi nagradi yog etc.

Aahar -Vihar :-

Aahar - ushnalaghu bhojan , mung,wheat,garlic,honey
etc

Vihar - hot water bath,atap sevan,swedan,warm clothes
inwinter were.and doing.

Exerciseand yoga - M editation-

* Thebreathing exercisesparticularly pranayam
reduced frequency and severity symptomsand improve

anti

seretum)-  anti
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exercisetolerance and enhancelung function.

* M editation hel psreduced the stresslevel.
Discussion -

which is comparable with modern disease bronchial
asthmaon the parametersof risk factor, etiopathol ogy,
and clinical manifestation etc.vaman and virechan helps
toremoveaggravating factorsand avery good effective
management of Tamak shwasa.

Conclusion -

Theattack of bronchial asthma getsaggravated
when clouds appear in the sky, when heis exposed to
water, and cold when the easterly wind blowsand when
he resort to kapha aggravating food and regimens. for
all these reason man should avoid so that hemay remain
healthy.

Reference-

* Text book of pathology, page n.-283,284 Harsh
mohan

Charak samhitavidhotini hindi vyakhya2ndval.
page.n.-516,517,526

Shusrut samhita page.n.-477 ambikadatt shastri
An avidence based review on ayurvedic
manegemant of tamak shwas by dr.masram
pravain.

Bronchial asthma..FAQSfor web site.

Dravyagunavigyan page.n.- 162,298,241,331
priyvritt Sharma
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Contract Labour M anagement

Sushma Tiwari* & Sunil Kumar Tiwari**

Abstract

Employees who do not work directly for an
organization, but are employed by a firm that has a
contract to do the specific work for the organisation
areknown as contract labour. This paper focusonlevel
of satisfaction and about the facilities provided to
contract labour at Prism Cement Satna.The findings
of this paper is most of the respondents are satisfied
by the facilities and overall management of contract
labours. Contract labour is asignificant and growing
form of employment in varioustypes of industries

K eywor ds- Satisfaction of contract |abour, Facilities,
Contract labour

| ntr oduction

The word ‘contract 'derived from the word
‘consensus ‘it means having valid agreement between
two or more parties, there must be consensus of mind
among them and understand each other at the same
level.

After Globalisation in India, the vast changes
of political, economic and social conditions have
resulted the liberal global economy and international
and competition which led to decentralisation and
specialisation of production process in various
industries.

Contract labour is engaged on various
occupations with different the level of skills which
consist of unskilled, semi-skilled, skilled and high
skilled categories.

Literature Review

Meenakshi Rajeev (2009) did research on
"Contract Labour ActinIndia'. Awareness of workers
isvery necessary becausethey snould know their rights
and responsibilities so that they are able to detect
violation of laws. Result of exploitation of contract of
labour through collusive agreements between various
agents. In india,under the labour law for a contract
worker it is not easy to prove his or her identity as
worker and also not easy to establish employer-
employeerelationship.;.

Saini, Debi (2010) did research on "role of the contract
worker". According to Constitution of Indiarights of
contract workers were conferred and the Indian
government talking about the need of inclusive growth
mainly to counter act the above threats envisaged by
the social scientist, it can be sustained only it isbuilt
on thefoundation of basic rightsof theworking people.

Resear ch M ethodol ogy
Objective of The Study

* To study the level of satisfaction of contract
labour in Prism Cement Satna.

* To know the facilities provided by the
organisation..

Sample Size-100

Method of sampling-Simple Random sampling
was used.

Collection of Data-Primary and Secondary
Areaof Study-Prism Cement Satha (M adhya Pradesh)
Data Analysisand Findings

Facilities Strongly | Agree | Neutral Strongly Disagree Total

Agree Disagree

W ork environment 80 10 6 0 4 100
W orking hours 78 12 6 0 4 100
Get proper overtime 62 20 10 2 6 100
W age disbursement 78 20 0 0 02 100
M aintenance 80 15 3 2 0 100
Satisfied with wages 98 02 0 0 0 100
Personal protective 94 04 02 0 0 100
equipments

M edical facility 50 50 0 0 0 100
Health & Safety 68 24 4 02 02 100
M anagement of 75 15 5 0 5 100
contract labour

Rules & regulations 76 14 5 0 5 100

Table 1 Facilities provided by company to contract labours

0 PSS T T e e vﬂv\‘fw—;{ﬂ
K f, L . gk %
wog B %% y g ]—E ol i

SRR ERNNE
w M M % M
—@®—Strongly Agree —fll— Agree

Neutral w=pi==Strongly Disagree

Disagree

Findings

* Faculty, A.P.S.University, Rewa&**Head/Prof-in-chargeMBA(HRD) A.P.S.University,Rewa
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*

Maximum respondents strongly agree with
working environment and Minimum respondents
said agree. So the company is successful
establi shing positive working environment.

Maximum respondents strongly agree with
Woking hours and Minimum respondents said
more than working hours.

M aximum respondents strongly agree that they
get proper overtime and Minimum respondents
areagree

M aximum respondents strongly agreewith salary
disbursement and Minimum respondents are
agree so, it can be said that the company has
satisfactory salary disbursement policy.
Maximum respondents strongly agree with the
maintainance of machines and Minimum
respondents agree hence, it shows that the
company timely take maintenance of the
machines.

M aximum respondentsare strongly satisfied with
the wages it means company has satisfactory
wagepolicy.

Maximum respondents are strongly agree with
Personal Protective Equipments (PPES) provided
by the company which shows satisfactory
response of contract labour in this aspect.

Maximum respondents are strongly agree with
medical ,health and safety provisions provided
by the company it shows company take care
about the contract labour.

M aximum respondents are strongly agreed that
the contract labour are well managed by the
company, it shows that overall management of
contract labour isvery good.

ISSN 0976-9986

* Maximum respondentsare strongly agreed with
the rules and regulations undertaken by the
company.

Conclusion

Management of contract labour proves to be
highly satisfactory inthe organisation. Organisationis
much cautious about theworkers safety, health, aswell
astheir upliftmentinquality of work lifeand il strives
to do morefor them. A separate section hasbeen created
called wage cell, which functions for the sake of the
workers and ensures prevention of exploitation of
contract workers by their contractors..

Besidesthese, organisation work in compliance
with all necessary acts needed to be implemented in
the factory under the law, which shows contentment
and fair dealing on the part of contract workers.

Some sort of unawareness has been seenin few
workers due to illiteracy regarding certain facilities
granted by organisation, which is duly solved by
training programmes conducted for workers assi stance
and awareness on several issues by organisation.

Reference

* AhujaK.K.Personnel Management,|lird edition
(Kayani Publishers)

* Meenakshi Rajeev, Series PP-062-33, (2009),
Contract Labour ActinIndia: A Pragmatic View
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Assessment of Work Life Balance and Satisfaction in Employees of
Public and Private Organizations

Pragya Singh* & Anjali Srivastava**

Abstract

The present study aimed to assessthefactors of
work life balance, job satisfaction and total work life
balance of employees of private and public
organizations. Inaddition, an attempt was made to study
the rel ationship between thejob satisfaction and factors
of total work life balance of employees of public and
private organizations.

It was hypothesized that job satisfaction, factors
of work life balance and total work life balancewould
befoundto greater in employees of public organisation
than private organization. Furthermore, a positive
rel ationship would be found between employeeswork
life balance factors as well as and job satisfaction in
public and private organizations.

The study was conducted on a sample of 300
respondents who were employees of selected
manufacturing sectors: NTPC, Singrauli, NCL,
Singrauli; JP Cement Rewaand PRISM Cement Satha
of Vindhya region. The respondents were equally
divided into public and private organizationsi.e. 150
from public aswell as 150 from private organizations.
The personal data sheet which was developed by the
researcher, work life balance scale devel oped by Banu
and Duraipandian (2014) and job satisfaction scale
devel oped by MacDonald and Macintyre (1997) were
administered on the respondents one by one in
organizational setting after the consent of the
respondents. Apart from work place support factor of
work life balance all the other factors i.e. work
interferencewith personal life, personal lifeinterference
with work, the satisfaction with work life balance, the
improved effectivenessat work werefound to begreater
in employees of public organization than private
organization. The total work life balance and job
satisfaction was al so found to be greater in employees
of public organization than private organization.

A positivereationship found between thefactors
of work life balance and total work life balance aswell

as job satisfaction. The results of this study are
discussed at length in thefull paper.

Keywords:- Work Life Balance, Factorsof Work Life
Balance, Job Satisfaction, Public and Private
organizations.
Introduction

Work life balance is revolving keen on subject
of worry for managers, representatives what's more,
analysts because of the contemporary innovative,
statigtic, showcase and hierarchica changesrelated with
it. Because of globalization and privatization life is
ending up exceptionally complex in 21st century,
making work life balancethe prime desire of the present
occupation.

Subsequently associations have begun putting
resourcesinto different work life balance projectsand
activitiesto pull inand hold ability and in the meantime
lessen turnover cost. The term work life balance was
coined in response to growing by people and
organizationsalike that employment will impinge upon
the standard of family life and vice-versa, so giving
risetotheideasof "family - work conflict" (FWC) and
"work-family) conflict”" (WFC).

The past is aso referred to as work interferes
with family" (WIF) while the later is also known as
"family interferes with work" (FIW). In other words,
fromthe scarcity or zero-sum perspective, timedevoted
towork isconstrue astimetaken away from one'sfamily
life. In different words, from the scarceness or zero-
sum perspective, time dedicated to work is construed
astime abstracted from one'sfamily life.

Job satisfaction ishowever content apersonal is
alongwith hisor her job. Scholarsand human resource
professionals usually create a distinction between
emotional job satisfaction and psychological feature
job satisfaction. Affective job satisfaction is that the
extent of enjoyable emotional feelings people have
concerningtheir jobsoverall andistotally different to

*Research Scholar, Department of Business Administration, A.P.S. University, Rewa (M.P.)
**Professor and Head, Department of Psychology, A.P.S. University, Rewa (M.P.)
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psychological feature job satisfaction that is that the
extent of individual s satisfaction with explicit aspects
of their jobs, like pay, pension arrangements, operating
hours, and various different aspects of their jobs. The
effective workplace support provided to employees
hel psthem to mai ntain work-life balance.

Baanced employeestend to feel more motivated
and less stressed out at work, which thereby increases
theorganizationa productivity and buildsasustainable
workforce. Organizations that support the work-life
balance of empl oyeeshave now become more attractive
choicefor employees. Kahyaand Kesen (2014) intheir
studied that an empl oyee organi sation concordance will
provide jamming the work related problems on the
outcome of perceived organisational support on work
tofamily conflict reported that perceived organisationa
support (POS) is an important factor to reduce work-
family conflict.

This concordance happens once the
organizations provided practices area unit thought of
worthy by the staff. Holly and Mohnen (2012) in their
analysis study on impact of operating hours on work
life balance have tried to look at the link between
operating hours and sati sfaction with fascinating work
-lifebalance. McMillan, et. a. (2011) in their work on
constructs of the work/life interface tried to classify
the practical understanding of HRD construct
definitionsand measurement toolsof work/lifeinterface
conceptions such as conflict, enrichment, and ba ance.
Amstad et al. (2011) conducted a meta-analysis of
work-family argument and various outcome with a
special emphasis on cross-domain versus similar
domainrelations.

K eene and Quadagno (2004) studied predictors
of perceived work-family balance. They examined
problems like the link of labor uniqueness family
uniqueness, and work-family spill over to perceptions
of work-family balance and model sof gender distinction
versusgender similarity. Aghaet.a (2017) unconcealed
that whereas work interference with personal lifeand
private life interference with work had a negative
relationship with job satisfaction, work and privatelife
sweetening had a positive relationship with job
satisfaction.

Thus it can be safely accomplished that work
and individual life needs to be incorporated and
impartial by organisation through work-life balance
proposal Ollo-Lopez, et.al. (2017) added in his paper

(37)
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that culturally diverse writing on work-family
connections by testing are not just specul ations about
the effect of work and family requests and sex at
singular level on work-family struggle.

Kumari (2012) examined that each of the work
life balance factorsonitsown isasalient predictor of
job satisfaction and there is significant gap between
male and femal e respondentswith job satisfaction with
reference to various factors of work life balance. The
result of the study had practical significancefor human
resource managers of especially banksto improve staff
commitments and productivity along with designing
recruitment and retention of employees. Rania et.al.
(2011) studied the association between employee
happiness and work life balance. The construct used
for this analysis consists of career chance, gratitude,
work tasks, expenses, reimbursement superior
subordinaterel ationship, worker satisfaction, and work
lifebalance. Thisstudy created a contribution to affix
two distinct analysis streams, particularly worker
satisfaction, and work/life balance.

Findings urged that top correlation exists
between work task and worker satisfaction with a
intercessor variable particularly work-life balance. In
a recent study, Pathak, Dubey and Singh (2019)
surveyed that job satisfaction and work life balancein
varied sectors of industries in Republic of Indiaand
abroad and painted that if a corporation desires to
possess higher productivity and additional commitment
from staff then they need to be committed and glad.
Thiswill be achieved by apersona oncehe/shecontains
a consummated life within and out of doors and his/
her work is accepted and revered for the mutual
advantage of the individual and therefore the
organi zation.

Organizationsare social systemswhere human
resources are the main important factors for
effectivenessand efficiency and need effective managers
and employeesto achievetheir objectives.

Objectives of the Study

1. To assess the factors of work life balance i.e.
work place support, work interference with
personal life, persona life interference with
work, satisfaction with work life balance and
improved effectiveness at work and total work
life balance of employees of public and private
organizations.
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2. To assessjob satisfaction of employees of public
and private organizations.
3. To study therelationship between thefactorsand

total work life balanceand j ob satisfaction of employees
of public and private organizations.

Hypotheses of the Study

1 The work place support (WPS) factor of work
life balance mean score of employees of public
organi zation would be found to be greater than
employeesof private organizations.

Thework interferencewith persona life (WIPL)
factor of work life balance mean score of
employeesof public organization would befound
to be greater than employees of private
organizations.

Thepersond lifeinterference with work (PLIW)
factor of work life balance mean score of
employeesof public organization would befound
to be greater than employees of private
organizations.

The satisfaction withwork life balance (SWLB)
factor of work life balance mean score of
employeesof public organization would befound
to be greater than employees of private
organizations.

Theimproved effectivenessat work (IEW) factor
of work life balance mean score of employees of
public organization would befound to begreater
than empl oyees of private organizations.

The total work life balance mean score of
employeesof public organization would befound
to be greater than employees of private
organizations.

Thejob satisfaction mean score of employees of

public organization would befound to be greater
than empl oyees of private organizations.

A positiverelationship would be found between
employeeswork life balance factors aswell as
total work life balance and job satisfaction in
public and private organizations.

M ethodology
Instruments

Personal Data Sheet was used to gain persona
information about the respondents. The work life
balance scale developed by Banu and Duraipandian

(38)
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(2014) was used to measure work life balance of
employees of public and private organizations.

Sample, Method and Procedure
Sample

The study was conducted on a sample of 300
respondents who were employees of selected
manufacturing sectors: NTPC, Singrauli; NCL,
Singrauli; JP Cement Rewaand PRISM Cement Satna
of Vindhya region. The respondents were equally

divided into public and private organizationsi.e. 150
from public aswell as 150 from private organizations.

Method and Procedure

The personal data sheet which was devel oped
by the researcher, work life balance scale devel oped
by Banu and Duraipandian (2014) and job satisfaction
scaledevel oped by MacDona d and Macintyre (1997)
were administered on the respondents one by one in
organizational setting after the consent of the
respondents.

They weretested individually. Aninterval of 5
minutes was given between each scale and the
instructions were read aloud by the researcher. As
instructed the subjects filled the scale after proper
rapport establishment. They were informed about the
privacy of their responses and were ensured that the
information would be used for research purposeonly.

Results

The data was subjected to statistical analysis.
Means, standard deviations and correlations were
computed by using SPSS. They are systematically
presented in Tables and Graphs. Table 1 Showing the
means and standard deviations of work life balance
factors and total work life balance of employees of

public and private organi zations
Type of N

Std.
Deviation

.33488
46571
.59524
.84159
.89535
1.12872
.51389
.78848
.60292
.93541
.38604
.63910

Mean
company
Public

150
150
150
150
150
150
150
150
150
150
150
150

3.5733
3.6461
3.2188
3.1960
3.0922
2.7444
4.0600
3.9389
4.2822
3.9200
3.6453
3.4891

WPS

Private

Public

IPL i
Private

Public

PLIW

Private
Public
Private
Public

SWLB

IEW

Private
Public

ITotal W ork life]

balance Private
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Graph 1 Showing themeansof work lifebalancefactors
and total work life balance of employees of public and
private organizations.

45 42822

It was hypothesized that the work place support
(WPS), the work interference with personal life
(WIPL), the personal life interference with work
(PLIW), the satisfaction with work life balance
(SWLB), the improved effectiveness at work (IEW)
factors of work life balance and total mean scores of
work life balance of employeesof public organization
would befound to be greater than employees of private
organizations (H1, H2, H3, H4, H5 and H6)).

The results depicted in Table 1 and Graph 1
shows that WPS mean score for public organization
was found to be less than the public organization.
Whereas for WIPL, PLIW, SWLB, IEW factors for
work life balance wasfound to be greater for employees
of public organization than private organization. The
total work life balance was also found to be greater for
employees of public organization than private
organi zation.

It can be seen that difference isfound to bein
points. The results show that work life balance is
important for employees beit public or private.

Table 2 Showing the means and standard deviations
for job satisfaction of employeesof public and private
organizations

Type of company| N Mean | Std.Deviation
Job Public 150 [ 38753 | .60866
satisfaction| o1 ore 150 | 37500 | 74867

Graph 2 Showing the means for job satisfaction of
employeesof public and private organi zations.
5

38753 3.752
4

3

2 4

lob Satisfaction of Jub Satisfaction of
Public Private
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By looking at Table 2 and Graph 2 the mean
scores for job satisfaction of employees of public
organization is greater than private organization. The
differenceisin decimal points.

It was hypothesized that the job satisfaction
means score of employeesof public organizationwould
be found to be greater than employees of private
organizations (H7). It was also hypothesized that a
positiverel ationship woul d befound between employees
work life balance factors as well as total work life
balance and job satisfaction in public and private
organizations (H8). Theresultsare presented in Table
3. Table 3 Showing the Correlations among the
variables.

Table 3 Showing the Correlations among the variables.

WPS | WIRL | PLIW [ SWLB| IEW | Totd work Job
lifebdance| satisfaction

Pearson 3057|8537 |.791" [.6757 | 7947 [1 577"
Totd .

Corrdation
Waok life

Sig. (2-tailed) | .000 [.000 |.000 |.000 |[.000 .000
baance

N 300 |300 |300 |300 |300 |300 300

Pearson 071 | 488" | 413" | .349" | 613" | 577" 1
Job Corrdation
satifaction | Sig. (2-tailed) | .222 | .000 |.000 |[.000 |.000 |[.000

N 300 300 300 | 300 300 300 300

By looking at Table 3, it is observed that the
valuefor correlationfor al thefivefactorsof work life
balance afound to be positively related with total life
balance. Apart for WPS, al the other four factors of
work life balancei.e. WIPL, PLIW, SWLB and IEW
and total life balance are positively related with job
satisfaction. Hence, it can be said that work place
support and job satisfaction aredo not yield asignificant
relationship. Such situation isnot found in other work
life balance factors and total work life balancefactors
aswell asjob satisfaction.

Discussion

The outcome show that the mean values for
public organization for WIPL, PLIW, SWLB, IEW
andtotal lifebalanceafound to be greater than private
organization though the differenceisvery less. For WPS
factor of work lifebalancethe public organization mean
scoresis lesser than private organization. The results
support the hypothesized predictions (H2,H3, H4, H5
and H6).

In general many peoplereport experiencing poor
work-life balance but not for lack of wanting it;
therefore, employers and employees alike should
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consider what is most important for achieving this
healthy balance. Severa studieshavebeen doneinwork
life balance of private and public organizations.
Investigators contain significant findings related to
demography, personality variables and psycho-social
variables. The outcome of thisstudy supported H7 and
H8.

It was hypothesized that the job satisfaction
means score of employees of public organizationwould
be found to be greater than employees of private
organizations (H7). It was aso hypothesized that a
positiverelationship would befound between employees
work life balance factors as well as total work life
balance and job satisfaction in private and public
organizations (H8). The results of the present study
supported H7 and H8.

The results of the present study are supported
by studiesdone by other investigators. Mukururi (2014)
examined the correlation between work life balance
policiesand job satisfaction of employeesworkingin
commercial banksof Kenya. The study identified that
there exists significant positive relationship between
work life balance policies and Job Satisfaction.

The study recommended that managers of
banking sector shouldimprovethe policies providedto
employees in order to inhance their commitment,
productivity and overall job satisfaction. Sinha(2004)
indicate that the engineersemployed in private sectors
were more contented with job in comparison to those
inpublic sectors. It wasdiscovered through correlation
analysisthat job-satisfaction was significantly (0.01)
related with age and experiencesin case of public sector
engineers.

But in case of private sector engineers, no
significant correlation wasfound even at 0.05 level of
significant. Chaudhry (1989) concluded that the job
satisfaction score of private sector employees was
higher than that of public sector employees. The study
identified recognition of performanceasafactor of job
satisfaction in private sector.

It was further concluded that there exists no
significant difference in the extent of job satisfaction
of managers, supervisorsand workersin both thepublic
and private sector. Baral and Bhargava (2009)
ingpected status of work-life adjust rehearsesin Indian
associations where there is an acknowledgment from
Indian associationsthat work lifeadjust are significant
for hierarchical execution.

(40)
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The paper distinguishes challengesfor viability
of work life adjust practicesand proposasare advanced
to encourage bosses to see representatives work-life
adjust asacentrekey issuein corporate scenefor which
they ought to be upheld by top administration and even
association should bolster worker's investment in
numerouslifepartsand even sdf-improvementsto make
work-life adjust areality in Indian corporate scene.

Baral and Bhargava (2011) in their research
titled "HR interventions for Work life balance" they
concluded that work life balance is the concern with
both research scholars and the business|eadersin the
view of technological, demographic and organisational
changesrelated to it. They have al so explained about
the challenges that the HR managers face while
effectively implementing thepolicy intheir organi sation.

They suggest that the organisations must
implement Work life balance policies andincorporate
the organisational culture that ensures employee
commitment and productivity. Tung(2009) inspected
worldview of Work-Life adjust and features the part
of condition and directing el ementsin encouraging work
family balance(or) fuelling family struggle with a
constructive note he has reasoned that focusing on
work-lifeadjust can have good resultsboth at individual
and authoritative level.

Conclusion, Limitations and Suggestions

Onthebasisof theresultsand discussionit may
beimplied that work life balance and job satisfaction
aresignificantly related with each other. Thework life
balance is perceived by both public and private
employees working in organizations more or less
similar. Thejob satisfactionisalso similarly perceived
by them in the present times. The nature of the
organisation does not imply.

Theemployeesof public and private sectorshave
to be committed to their work and make a balance
between work and homelife. Like other researchesthis
study hasalso somelimitations. The primary datawas
collected on male employees of two public and two
private organizations. Both are |eading organizations
and the work culture is similar though it was not
ascertained. Gender differences could not be made.

Personality variables might have influenced
indirectly the results obtained in this study. It is
suggested that public and private organizations of
Vindhya Region should practice work force diversity
and contemporary HR practices. The impact of work
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life balance on job satisfaction and motivation level of
employees should be studied in further researchers.
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Sour ces of financing of capital investments on the example of Ukraine

Nadiia Stolar chuka

Relevance of theinvestigated problem: In recent
years, dueto thevolatility of the economic situationin
theworld and, accordingly, in Ukraine, less and less of
itsown, budgetary or attracted funds has been alocated
for the development of investments in
agriculture.Results of the analysis show that the share
of capital investment in agriculturein 2018in Ukraine
is 11.42%, which is rather meager for agro-based
economy. It istherefore necessary to review approaches
to sources of capital investment financing.According
to statistics, the main sources of capital investments
have their own sources of enterprises, such as
depreciation and profit. However, methodol ogical
approaches to generating and accounting for profit as
a source of capital investment are outdated and
inefficient.lmprovementsal so bereflected methodol ogy
of distribution of net income on asub. The question of
theaccuracy of thereporting of these categoriesinthe
reporting, compliancewith therequirementsof different
user groupsisatopic of discussion of many scientists,
which formed the relevance of thisresearch.

Research period: 2011-2018.

Keywords. Investments; Capital; Financing; Own
sources; Sourcesinvolved; Profit; Reinvestment.

JEL classification: E 22, Q 14, M 40.

Resultsanddiscussion: Capital investments by type of
economic activity according to the State Statistics

Serviceof Ukrainein agriculture amounted to 66104,1
million UAH in 2018, which is 11.42% of the total
investment in Ukraine in the same year. In 2017 -
64243.3 million UAH (14.32%), 2016 - 50484.0
million UAH (14.05%), 2015 - 30154.7 million UAH
(11.04%), 2014 year - 18795.7 million UAH (8.57%),
2013-18587.4 million UAH (7.44%), 2012 - 18883.7
million UAH (6.91%), 2011 - 16466.0 million UAH
(6.82%) [1]. As we can see, for severa years the
tendency of attracting capital investmentsispositive,
but these funds are not enough for modernization of
the agricultural sector of the Ukrainian economy.

Capital investment isthe most common type of
real investment that contributes to the normal
functioning of the economy. They are implemented
through operations such as: construction of new
facilities, modernization or re-engineering of the
technological processat production, reconstruction and
renovation of fixed assets, purchase of complete
property complexes.Accordingly, an enterprise carries
out investment in the following assets: capital
construction, fixed assets, other tangibl e fixed assets,
intangible assets and long-term biological assets. The
distribution of capital investmentsin Ukraine by assets
for 2018-2011 isshown in Table 1.

Tablel
Capital investmentsby typeof assetsin Ukraine*

min. UAH 2018 2017 2016

2015 2014 2013 2012 2011

Total 5263418 | 412812,7 | 326163,7

2511543

204061,7 | 2478916 | 263727,7 | 2599323

Investmentsin
tangible assets,

in. incl.

491164,7

3974264

315416,7

2335939

196916,1

237576,8

255838,6

250501,6

machinery,
equipment and
inventory

174156,2

143588,9

1131%4

77340,9

64212,9

759%63,2

79755,1

85305

vehicles

63814,4

52703,3

31355

17367,6

120756

144223

220731

23422

land

1360,5

1281

1436,1

12823

874

650,7

1231

1945

Long-term
biological
assets of plant
and animal
husbandry

3904,6

3295,5

2963,6

24485

1689,4

1675,7

1442,1

1056,4

Investmentsin
intangible
assets

35177,1

15386,3

10747

17560,4

7145,6

10314,8

7889,1

9430,7

Candidate of Economic Sciences, National Science Center "Institute of Agrarian Economy” (Kyiv),03127, Kiev, st.Heroes

of Defense,10.
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* grouped on the basis of the State Statistics Service of
Ukraine [1]

Ascan be seen from Table 1 during 2018-2011
yearsdominated by capital investment intangible assets
such as machinery, equipment and inventory.
Investmentsin land are rather insignificant, since the
land |ease market is operating in Ukraine at thistime.
Also, we seethat not asignificant proportion of capital
investmentsin long-term biological assets of plant and
animal husbandry, which isquite anegative factor for
the agricultural sector of Ukraine.

Traditionally, equity, borrowing and budget
funds have been sources of financing for capital
investments. Borrowing sources include: funds of

state budget funds

own funds of enterprises and orgamzations

funds of foreian mvestors

400000

350000

300000

250000

200000

150000

100000

50000
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foreigninvestors, venture capita, loans, aswell asfunds
received from the sale of shares, contributions of
members of |abor collectives.

At present, there are the following sources of
capital investment in Ukraine: state budget funds, own
fundsof enterprisesand organizations, funds of foreign
investors, local budget funds, bank loans and other
loans, other sources. In recent years, due to the
instability of the economic situationinthe country, less
and lessbudget fundsareallocated for the devel opment
of investment in agriculture. At present, Ukraineisin
a critical environment and therefore, increasingly
important is the non-centralized investment, which is
determined and approved by the companiesthemselves.
Thissituationisclearly seenin Fig. 1.

local budgets funds
-

bank loans and other loans

other sources

2018 2017 2016 201

5

2014 2013 2012 2011

Fig. 1. Distribution of capital investmentsin Ukraine by sources of investment for 2018-2011

Having analyzed the capital investments by
sourcesof financing (Fig. 1), we can statethat themain
source during 2011-2018 are the own funds of
enterprises and organizations. Bank loans and other
loansrank second. State budget and foreign investment
are rather insignificant. Overall, the trend for 2011-
2017 ispoditive, weseeanincreaseininvestment every
year. However, in 2018, therewasasignificant decline

(56)

in investment activity, which can be explained by
political changesin the country. Thelargest amount of
capital investments from own fundsof enterprisesand
organizationswasin 2017 - 375309.10 million UAH,
the smallestin 2018 - 80235.10 million UAH.

Among their own financial resources are the
following: part of the profit that remains at the disposal
of the organi zation; depreciation deductions; proceeds
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from the sale of abandoned and unnecessary fixed
assets, objects of unfinished construction, from the
culling of productive and working cattle; rent; reduction
of working capital; receivables; asset valuation.

We can distinguish positive and negative aspects
of various sources of investment funds: 1) internal
sources of advantage is the availability of resources
for investment, speed, lack of commitment intheform
of interest payments on theloan, the owners complete
control over the processof investing. Thedisadvantage
of thistype of attraction of resourcesisthe reduction
of theratio of capital turnover, arather narrow range
of opportunities to raise funds.2) The advantages of
external sourcesincludethe possibility of attracting a
large amount of investment, expert support of the
investment process. Thedownsideistheneed to prepare
abusinessplan, attract alarge number of specialiststo
prepareit, control frominvestors, commitmentstoloans
and, consequently, reduceinvestment income, longterm
receipt.

The most important source of investment for
Ukrainian agricultural enterprisestoday are profit and
depreciation. Net income can be used to form the
accumulation of assets and the reserve
fund.Depreciation and amortization is a monetary
expression of the cost of depreciation of fixed assets
and intangible assets. Depreciation deductions are

ISSN 0976-9986

included in the cost of production and then in the
proceeds from the sale of products are returned to the
settlement account of the enterprise, becoming an
internal source of formation of the accumulation fund.

Conclusion.

1. After analyzing the state of capital investmentsin
Ukraine for 2011-2018, it was found that by types of
economic activity the share of these investments in
agriculture is rather small and for a number of years
fluctuates within 6,82% -14, 32%. The main objects
of capital investment are tangible assets, namely:
machinery, equipment and inventory. Capital
investmentsin land and long-term bi ol ogi cal assets of
plant and animal husbandry are a negligible share,
whichisanegativefactor for the agrarian sector of the
Ukerainian economy.After analyzing the distribution of
capital investments by source of investment, we can
state that in Ukraine for 2011-2018 years, own funds
of enterprises and organizations were and remain the
main source of production modernization. Net profit
plays a mgjor role in the structure of own capital
investment sources.

References.

1 Documents of the State Statistics Service of
Ukrainehttps://ukrstat.org/uk/operativ/menu/
menu_u/ioz.htm.
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Srimad Bhagwad Gita : My Per spective

ShubhaTiwari

The eternal text of Gita has been read,
interpreted and explained by Adi Shankaracharyaand
countless other saints and scholars. Being so small
before the text and it's scholars | feel like giving an
explanation as to why | am writing down my
understanding of the divinetext. | feel and believethat
a text comes to life and assumes meaning when an
individual delvesdeepintoit, enjoysit and respondsto
it. The individual response is paramount. The
interaction between the individual and the text is
everything. Therefore, my traininginlifebeing such, |
am bound by my natureto record my responseto Gita.
The reader is requested to take it in the spirit of my
sharing my joy. It is said that happiness increases
manifold when it is shared. | am doing just that.

Aswe all know, it all begins with a setting of
war, the final moment, the ultimate conflict between
the good and the evil. However, nothing is in black
and white. The army of Duryodhana has many noble
and mighty souls. The conches are blown. Thewar is
about to begin. Arjunarequests his charioteer Krishna
totakehisvehicleinthemiddle so that he may seeand
recognizethose standing onthe other sde. Krishnadoes
s0. Then followsthe moment which apparently caused
thewhole of Gita. Arjunaviewsarmieson both sides.
It isan emotional moment.

"There Arjunasaw among both armies, fathers,
grand fathers, teachers, maternal uncles, brothers, sons,
grand sons, friends, in-laws and companions. " (Ch.
1:26)

The childhood games, the family atmosphere,
filia lovethefeding of togetherness- all haunt Arjuna

He feels that he cannot kill his own people. Thisis
such ahuman moment towhich weall can easily relate.
Hefeelsthat it is better to be called a coward than to
causethe destruction of hisown family.

"Arjunasaid:

O Krishna, seeing all my friends and relatives
assembled for battle makes my limbs quiver and my
mouth dry up. My whole body is shivering, my hairs
arestanding upright, my bow, Gandivais dlipping from

my hand and my skinburns."  (Ch. 1: 28-30)

Thereisacomplete breakdown for Arjuna. His
morale, his spirit, his determination have all taken a
plunge. He does not want any happiness borne out of
thisfamily battle. His words reflect his genuine pain.
"How can one be happy after destroying one's own
family?" (Ch. 1: 36)

Arjuna speaks specifically of irreligion and
women getting polluted.

Arjuna continues hisrant. He givesit amoral
colour sayingthat he should not kill hisfamily members
out of greed for material pleasures. Even his physical
posture isindicative of his defeated mental state. His
bow iscast down. Suchisthe condition of the matchless
warrior, Arjuna. Herethefirst chapter ends. The second
chapter begins.

Arjuna’s eyes are overflowing with tears. He
earnestly asks, "... how will | attack Bhismaand Drona
in battle? O Vanquisher of enemies, tell mehow can|
use my arrows against those who are worshipable? "
(Ch. 2: 4)

Arjunais pleading in strongest possible words
with his strong mental framework of morality and
family lineage. His sense of propriety isviolated. He
haslost all desiretoliveand relishlife. " Then Arjuna
said to Govinda, "O Govinda! | shall not fight, " and
fell silent. " (Ch. 2: 9)

"Andfell silent” issuch apowerful expression.
Arjuna is exhausted, pent up, al spent up. He has
nothing more to say, no words, no thoughts.

Thus standing between thetwo armies, theL ord
of the three worlds spoke to sorrow striken Arjuna.
Lord Krishnaspeaks as Trikal Darshi, the one who sees
past, present and future in one go. Time for him is
undivided. Time is an eternal flowing spring. There
areno breaksin Hisvision of Time.

Krishna declares that lamenting the dead is an
act of fools because all beings (jeeva) aways exist.
Thereisnothing like non-existence. One always exists
inoneformor the other. The soul changes clothesand
adornsanew body. Sensory experiencesaretemporary
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and are to be tolerated. We must know that there is
something within all of us which is indescribable,
indestructible, al-pervading and imperishable. It isjust
the body that ceasesto be. The soul awayslives. The
soul ispure. Thesoul iseterna . Thebirthless, deathless
soul cannot be ended. Body isto soul what clothesare
to body. What an analogy! What asimile! Itisperfect
for understanding. The elements cannot touch the soul.
The soul isendless, birthless. It cannot be divided or
dissolved. These areeternal words, ultimate knowledge.
Thesewords stir something within. At once, the reader
recognizesthemto betrue, to beauthentic, real, genuine,
purewords. Truer words were never spoken. Krishna
tellsArjunathat death isnot to be lamented. Itisjust a
junctioninthejourney of the soul. Birth and death are
indispensable. Onewho isborn must die and onewho
diesmust be born. The supremereality isunmanifest.

Krishna goes on to say that action is dharma. One
must do the best onecaninthe circumstancesonefaces.
For Arjuna, war is imminent. He cannot escape it.
Running away would be cowardice. It will bring
deserved disrepute. Disrepute is worse than death.
Karmaisamust. Whether wefail or succeed, we must
act. Without bothering about profit or loss, victory or
defeat, we must act. Dharmais performing righteous
duty. Doing one'sduty isnoble. Effort never goeswaste.
One must focus and work.

The coming lines Ch. 2: 42-43 echo very well
with my thought process. These words are important
to me. It saysthat there are people who attach undue
importance to mere words of Vedas. The linesimply
that those attached to material gainsuseritualsto attain
that end. | like this censoring of rituals. There are so
many peoplewho are hooked to outer layers of rituals
al their lives. Our aim ought to be able to transcend.
Wemust look beyond our material gains. Worldly gains
color our vision and we fail to work objectively. Itis
easier said than done. But one must try. Krishna goes
on to say that we should move or try to move beyond
thethree gunas, Sattva, Rajasand Tamas. We should
try to focusontruth, on self. A person who knowsand
who has imbibed the essence of scriptures and their
purpose, such apersonisgood enoughtowork in place
of scriptures. Krishnaactually saysthis. Merewords,
mere rituals do not mean much. Thisis such afresh,
modern approach. Intent ismoreimportant. Will ismore
important. Sincerity is moreimportant.

Then comes the well known philosophy of

(62)
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working without excepting benefits. Act we must
without hoping to enjoy the fruits of our actions. Itisa
difficult task. But again, we must try. Gem after gem,
thisbook isbreathtaking. All of ushave notions of the
popular word "Yoga'. Here comesthe definition of Yoga:

"Mind fixed on duty and all thoughts about the
fruits of your action abandoned, such equanimity of
mindistheessenceof Yoga.." (Ch. 2:48)

We must seek wisdom. Yogaisthe essence of al
work. Yogais that state of mind which detaches me
from the fruits of my actions. That calmness, that
obj ectivity towardswork and duty isYoga. What isdone
is to be done because it is the right thing to do. No
suffixes. No prefixes. No benefit. Noloss. That isYoga.

K'rishnaemphasizes that when we do not attach
ourselves to results, we get rid of both good and bad
karma. Thefinal aimisto free myself from birth and
rebirth. Scriptures are necessarily ameansand certainly
not the end. We do not have to lose ourselves in the
labyrinths of scriptures. We have to ultimately rise
aboveit.

The disciple Arjuna asks Keshava as to what
are the characteristics of a meditating, steady yogic
person?"How does such a steady person speak? How
doeshesit?How doeshemove?" ( Ch. 2: 54) Keshava
saysthat having renounced desire, a person achieves
peace and insight. Such aperson has tranquil demeanor
and behaviour inall circumstances, good or bad. Such
a person is situated in wisdom. Control of sensesis
important. Forced turning away from sensory pleasures
isnot enough. One must not even fedl attracted towards
sensory objects. Senses are powerful. Senses delude.
The way to save oneself from sensesisto keep one's
mind focussed on God. When we think about sense
obj ects, we devel op attachment. With attachment comes
desire which finally leads to frustration. A person is
deluded under the spell of Maya(theworldly play) and
his good sense goes away. The salf islost. The very
nature of desireissuch that it can never befully satisfied
and therefore is bound to result in frustration.
Frustration brings negative cyclewherein the self, the
essence of ahuman being isruined. Krishnasaysthat
even among worldly affairs, one can practice
detachment and purity of mind. Such apersonwill attain
thegoal. For detachment, continuous practiceisneeded.
Detachment brings peace and peace brings happiness,
joy and bliss. If the mind is after sense objects, bliss
can never come.
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Thewiseinthisworld are rare and rareistheir
vision. They see hopewhen theworld despairsand they
contemplatewhen theworld cel ebrates. They seethings
as others do not. The common folk are disturbed but
the wise remain calm. Krishna clearly says that
ownership, sense of possession and ego are not the
qualities of the wise. The wise one is peaceful. The
wiseone hasthe clarity. Thewiseoneisnot confused.
Oneshould try to be aperson of such fixed divineaim
andvision.

Now we cometo thethird chapter. Arjunaasks
agenuine question. He saysthat thewords of Krishna
suggest that knowledge is supreme. Knowledge is
superior to everything including action. So why should
Arjunaact? Krishnasaysthat there aretwo paths - the
path of knowledge and the path of action. Underlining
both the pathsisaction. The path of actionisfor yogis.
We cannot go beyond action by escaping action.
Therefore, thosewalking on the path of knowledgealso
have to act.

Krishna uses the phrase "prescribed action”.
Even renunciation isnot possiblewithout action. Those
who cometo thisworld aways act, whether they likeit
or not. One hasto do something. Even of one decides
not to do anything, even that is action. One cannot
escape prescribed action. Act one must. Prescribed
action comesto me astheideal action. Thebest possible
actionasafamily person, asaprofessional, asadweller
of thisplanet. Thisimportant phrase can beinterpreted
endlessly. It is a persona question as to what an
individual takes to be his or her prescribed action.
Actionisnecessary. Suchistheinfluence of thethree
gunas, Sattva, Rajasand Tamas. If | think of sensory
pleasuresand not indulging in them, then | am cheating
myself. A person whose thoughts and actions do not
match is a hypocrite. That human is good who thinks
purely and actswithout thinking of results. That human
is good who controls his or her thoughts, keeps the
mind on good track and acts without attachment.
Difficult task, you bet. But then, try one must. One has
to do something, why not the good thing. That is my
approach.

Thereisno point in controlling sensesif | cannot
control my thoughts. The best thing is to do one's
righteous duty. There is no path without action. One
should perform each act selflessly asa serviceto God.
One must learn to sacrifice, to let go of things, to
renounce things. Krishna says that it is a mutual
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arrangement between thedivineforcesand the human
being that the more one sacrifices, the more one gets.
Thisissuch ameaningful exercisein thisage of over-
consumption. The earth can be saved by less
consumption. Krishna says that even when one
consumes, one should do it after offering it to God.
There is no life, no family and no society without
sacrifice. Selflessnessisthekey to sustenance. Thefood
we take is a blessing (Prasad) of God. Food comes
from rain and rain comes from good living. Selfless
living and asense of sacrifice bring sumptuousnessto
Nature and thusbringrain. Every single human being
must realize this mantra that less is more. Otherwise
he or she will live a precarious life of mindless
consumption and irresponsibility. Thejoy liesin the
self, nowhere else. Propriety of action is supreme. A
selfless human being who performs proper action in
tunewith hisor her thoughtsisthe mark of standardin
thisworld. Krishnasaysthat He doesnot haveto attain
anything and yet He performs proper action and sets
example for others. Just as the ignorant think only of
themselves, the wise must think of othersto uplift the
world.

Thewiseshould lead but in humility.

"It isthe Gunas, which perform al the actions.
The onewho seesthe body inthefalseego imagines'l
amthedoer.™ (Ch. 3: 27)

Krishna keeps on emphasizing detachment all
through. He givesauseful tip that thewisedo not teach
someone drenched in senses. " The wise should not try
to influence such ignorant souls." (Ch. 3: 29)

Krishnahas compared the enchantment of senses
to fever. The solution is that one should offer one's
whole being to God. Full faith frees the soul. The
obstacle in the path of devotion is envy and jealousy.
Oneactsaccording to one'snature. Thereisno pointin
suppressing true nature. Krishnaasks usto follow our
true nature.

The assumption here appears to be the nobility
of everyone'strue nature. Thesoul ispure. Everyone's
soul ispure.

We can infer it thus because Krishna says that
violation of aperson'swill leadsto lust and to anger.
Then Heeffectively compares|ust and anger toraging
fire. "It istheinfluence of lust, the Rgjo-Guna, which
finally transforms into great anger. Like a great fire
thisisdangerous. Redizethat thisisyour enemy." (Ch.
3:37)
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Desire blurs vision. Even the wise fail before the
insatiablefireof lust. It infectsthe vision, the soul, the
very essence of a human being. Therefore one must
exercise control. One must protect the mind, intellect
and self. Desire must be conquered. Here the third
chapter comesto an end. Thefourth chapter begins.

Krishnabeginsto talk about the science of Yoga
in the beginning of the fourth chapter. Krishna says
that everyone has many lives but only He remembers
al His births. Krishna says that although He is birth
|ess, deathless and formless, He manifests Himself in
a form whenever there is darkness and decline. He
comes to aform every millennium. Those who study
Krishnaand know Him arefreed fromthe cycle of birth
and rebirth. Many persons have reached Krishna. He
says that He responds in the manner in which the
devoteeprays.

Krishna says that birth is based on karma of
previous births. One goes beyond karma only when
onereachesandrealizesGod. Every pathinlifeisbased
on action. Action must be directed towards the good.
Behind all work, there is spirituality. One should
perform dutiesas aform of worship. Krishnasaysthat
good work is worship. The one who works without
desireisasage. A sageisinvolved in al affairs and
yet sheor heisuntouched by worldly affairs. The sage
hasno sense of possessi on. " Expecting nothing, content
with every outcome, overcoming dualities, free from
envy and steady in the face of success and failure,
constantly engaged in work, suchapersonwill not incur
karmic reactions. A liberated soul firmin knowledge,
whoisdetached and actsonly in sacrifice, dissolvesall
hiskarma." (Ch. 4 : 22, 23)

Onebecomeswhat onethinks. Think of God and
God | will become. Thepoint isoffering myself to God
inamanner suitableto me. Everyone hasaunique path
and within that path aunique style - charity, austerity,
yoga, studying or fasting. Some offering, some
sacrifice, somerenunciation, somerestriction on senses
has to be followed. Life is not possible only through
consumption. Sacrificeisessential for life.

Thebest lifeisin pursuit of wisdom. All living
beings have common spiritual essence. Even the most
sinful have hopeof redemption. The supremeknowledge
purges all, all sins, all karma. Transcendental
knowledgeissupreme. Faith and control of senseslead
to knowledge, wisdom and peace. Ignorance and doubt
lead to destruction. Ignorance must be killed by the
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mighty sword of knowledge.

At the beginning of the fifth chapter, we have another
innocent question from the disciple Arjuna. He says
that on one hand Krishna advocates action and on the
other hand, Yoga. Whichisthebetter of thetwo?Krishna
givesaclear answer. Theanswer isselflessaction. All
through, we seethat Krishnaqualifies"work", "duty"
or "action" with adjectivessuch as"pure", "good" and
"selfless’. Wecan infer that work al oneisnot enough.

It hasto be noble.

Sdlfless action and seeking knowledge are not
different from each other. Both are complementary to
each other. Yoga and alife devoted to thought - both
lead usto the same destination. They makeus seethings
asthey are. Therefore, leaving actionisout of question.
Krishna emphasi zes that detachment and control are
very much possible within a worldly life. The wise
knows that she or he is not senses. The essence of a
human being doesnot liein senses. Just aslotusblooms
above water, the wise remain above attachment. A
karma yogi is one who performs action with all his
bodily and mental might and yet is not attached to
results. For thekarmayogi, actionisaform of worship.
God is not responsible for human actions. Gunas or
conditioned nature of apersonisresponsiblefor her or
hisactions. It isnot proper to hold God responsiblefor
human activity. Only the knowledgeable understand
this.

The pure hearted are freed from births and
rebirth. The wise treats everyone equally. Krishna
describesthe one established in Absolute asfaultless,
impartial, and above pain and pleasure. Such aperson
findsunlimited joy. Sensual pleasures aretemporary.
Thejoy of the self lastsfor ever. The temptations are
tobeput aside. That isreal victory. Thisisthe path to
nirvana. Thepathto liberationis concentrating between
the two brow, focussing on breath, fixing oneself on
self and giving up anger. Thisisthe path to peace, to
joy andto bliss.

Thesixth chapter beginsby thewordsof Krishna
and He says a very dear thing, something which
immediately establishesachord. He saysthat one does
not become asanyas by merely forgoing work. Proper
duty and detachment from result isthe real test. Yoga
hasstages. Yogaisastate to be attai ned through practice
of selflessness and detachment. My mind can be my
friend aswell asmy foe. It dependson mehow | useit.
Whether | use my mind to elevate myself or to degrade.
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Mind is afriend when under control. Otherwise, not.
One who has conquered the mind, remains the same
before joy and sorrow. Such a person seesjewels and
soil alike. Krishna describes the ideal seat of ayogi.
How a yogi should sit for self-purification.
Concentration isthe key. Thefocus should beon God.
Krishnaistalking about transcendental, ethereal joy.
He says that yoga is not for a person of excess.
"Practising yogawill vanquish thetroubles of onewho
performs his duties diligently and who is disciplined
and balancedin hiseating, deepingandwaking hours."
(Ch.6:17)

Then follows a lasting, beautiful simile in the
nineteenth verse of the sixth chapter. "A yogi whose
mind is controlled and focussed in yoga is like an
unflickering lamp in awindless place.” (Ch. 6: 19)

Yogaistheultimate shelter. Material contact dissolves.
Thevery "being" of aperson comesto ahalt. Theperson
is seated in the Self. Senses cannot fathom that joy.
Nothing remains to be achieved. There is no trouble
which can trouble the mind. One can attain this state
by determined practice. Theyogi must be confident of
the efforts. The yogi must abandon desires and
impulses. Slowly theyogi will attain stillness. Mental
activity will stop.

The mind wanders. The yogi must pull it back.
Mind and passionsunder control, thesinlessyogi attains
ultimate happiness. Constant practice is the mantra.
All beings have God and God has al beingsin Him.
Thus al are equal. When | see God in all that is
manifest, | will never miss His presence and He will
not miss mine. The compassionate yogi seesthe pains
and pleasures of others as hisown.

Arjunaagain putsforthaconcern. Itisaconcern
of al of us. He says that mind is such an unstable
thing. It keeps moving. It is never fixed. And a fixed
mind is Krishna's pre-condition for yoga. What to do
about it?

"0, Keshava, it iseasier to control thewindthantotry
and control thefickle, unsettling, dominant and stubborn
mind." (Ch. 6: 34)

Krishnaacceptsthat it isadifficult task. But it
can be done through practice and detachment. Arjuna
again asks like a pure child as to what happens to a
person who has the faith but is not proficient in the
yogic science of mind-control. Krishna's answer is
reassuring. A sincere person can never be defeated.
No misfortune can cometo the pure-hearted. Thecycle
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of births will lead the righteous one to the final
degtination. The pious one should not bother. Thehonest
one, the upright one should continue on the path of
yoga, should strive, practice and lead an exemplary
life. Theyogi is superior to the ascetic, to the scholar
and dsototheritualist. "Therefore, Arjuna, beayogi!"
(Ch. 6:46)

Faith, wor ship and devotion - thisistheway to go.

Now Chapter seventh begins. One should
surrender oneself to God. Krishna says that He will
explain knowledge and it's realization so that nothing
remains amystery for Arjuna. Understanding God is
the rarest of rare act. "Earth, water, fire, air, ether,
mind, intellect and ego, these eight together constitute
My separate materia energies." (Ch. 7:4) Besidesthese,
there is one superior energy or we may call it Super
Soul.

Thus, Lord Krishna describes His magnificent
formto Arjuna"... everything rests on Melike pearls
strung on athread." (Ch. 7:7)

Theword of Krishnacannot bedescribed inany
other word. "... | anthetaste in water, thelight in the
sunand themoon, the sacred syllable OM inthe V edas,
the sound in ether and the ability in man. | am the
original fragrance of the earth, the heat infire, thelife
inal living beingsand thedisciplinein ascetics.” (Ch.
7:8-9)

God isthebest in everything and everyone.

The seed of all creation, wisdom of the wise,
power of the glorious, strength of the strong and
virtuouslove - thisis God. We may note that Krishna
hasqualified "love" withtheadjective "virtuous'. Love
has to be virtuous. Everything emanates from God.
Peopl e are deluded by the three gunas and that iswhy
they are not able to see the true nature of God. Still
there are foolish or demonic people who do not
surrender to God. The pious worship God for four
reasons- to overcomeproblems, to get wedlth, toinquire
and above all those who are seeking supreme
knowledge. No need to say that the one seeking
knowledge is the best. Those with material desires
worship in various ways according to their nature.
Everyoneisfreetoworshipin whatever way onewants.
God grants faith. "Men of small intelligence worship
the demigods and the results of such worship are
temporary. Those who worship the gods attain god's
and my devotees attain Me." (Ch. 7:23)
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Human beings are bewildered by the dualitiesof desire
and hate. Clarity of vision comesonly when oneisabove
desire and hate. The journey to achieve God goes
through many lives.

The eighth chapter begins with Arjuna's
questions as to what is Brahman, self, fruititive
activities, material manifestation, demigods, sacrifice,
body, faithful service, death and so on. They areloaded
questions. The beauty liesin Krishna'ssimpleanswers.
Brahmanisthe supreme element. Action which causes
birth and development is called karma. The physical
nature is constantly changing. The universal form of
God includes all that is manifest. Krishna Himself is
the Lord of sacrifice. As | read the holy text, two
meanings of sacrifice come to my mind. One is the
ritualistic practiceinwhich ananima iskilledtoplease
gods. The other is a part of human behaviour where
one gives up something, bearstroublefor the good of
others or gives up some gain or pleasure. The second
meaning looks relevant. Keeping the spirit of Gitain
mind, ritualistic sacrifice makes no sense. Krishnais
talking about human behaviour only.

It isimportant to remember God at the time of
death. The mental state at thetimeof death isimportant
asitis carried forward in the next birth. Therefore,
doing one's duty and focussing on God should be our
practice, our habit. That is the method to attain God.
Krishna describes the beauty, the joy and final
destination of atrue yogi - moksha or nirvana as we
know it. Krishna hints at cosmic time as it is much
longer than ordinary human grasp of time. Krishnatalks
about the end of Time. Even at the end of the end, the
Supersoul , the supreme Energy remains and causes
life again. God is eternal in the truest sense. Thetrue
devoteewho reaches God isfreed from birth and degth.
The path of light leads to God. The path of darkness
doesnot.

Now we come to the ninth chapter. The words
of Krishnaflow asbalmto the soul. Hetalks about the
cycleof creation. Manifest goesunmanifest and isborn
again. Only the pious find union with God with their
devation, action and chaste thought. "l am the goal,
support, master, witness, abode, refuge, friend, creation,
dissolution, maintenance, storehouse and eternal seed.
O Arjuna, | emit heat, | deny and bestow rain. | am
immortality and | am death. Both spirit and matter exist
inMe" (Ch.9:18,19)

One getswhat one seeks. If one seeks pleasure
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and material luxury, one comesto thisworld over and
over again seeking it. Those meditating and seeking
eternal freedom get what they want. It depends on the
individual soul. Again and again Krishna emphasizes
that one getswhat one seeks. Inapiouslife, every act,
every breath is an offering to God. Krishna declares
boldly, "My devoteeisnever lost." (Ch. 9: 31)

It is clearly written in Gita that God does not
discriminate on the basis of caste, creed, class or
gender. Whosoever worshipsHim, achievesHim. Those
absorbed in Histhought will go to Him.

The tenth chapter begins. Real knowledge lies
in the birthless, endless, all-pervading nature of God.
"Intelligence, knowledge freedom from doubt and
delusion, forgiveness, truthfulness, self-control, mind-
control, happiness, misery, birth, death, fear,
fearlessness, non-violence, impartiality, satisfaction,
austerity, clarity, fame, infamy- all these various
qualitiesfound in living beings come from me." ( Ch.
10: 4-5)

God created creation with His thought. Those
who think of God are enlightened by understanding.
Arjuna bows his whole self to God and asks about
various divine manifestations. He asks as to how to
keep God constantly in thoughts and which form to
meditate upon.

Thewordsof Krishnaflow like nectar. Withthe
help of examples of sun, moon, Samaveda, Shankara,
Agni, Himalaya, Brihaspati, Skand, ocean, pipal tree,
Airavata, Kamadhenu, Rama, Ganga, GayatriMantra,
Varuna, Prahalada and Yama, Lord Krishnatries to
explain His opulence. Those of us dealing in words,
the following words of Krishnahold special value"...
among speakers| am the words that are unbiased and
in pursuit of thetruth.” (Ch. 10: 32)

Our words ought to be unbiased and out to be
seeking truthK rishna describes women so gracefully,
sodelicately, so appropriately. My heart fillswithlove
and joy when | read these words. "Of women, | am
fame, prosperity, speech, memory, intelligence,
fortitude and forbearance." ( Ch. 10: 34)

Godisawomaninall thesequalities. Thewords,
thethoughts, the poetry, and the beauty flow and flow.
"Of punishers| amtherod of chastisement , of victors,
| am the guidance they follow. Of secret things | am
silence and of the wise | amwisdom.” ( Ch. 10: 38)

There is no end to the manifestations of God.
These are just some examples of His presence and
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opulence. All power, glory and beauty is but a spark
of Hissplendour. Thereisso muchto God and yet He
sustainscreation by just aportion of Hismight. Thisis
such a poetic, symbolic, rich chapter - enrapturing,
engulfing, captivating.

At the beginning of the el eventh chapter, Arjuna
says that his mind is clear of all delusions. Arjuna
expresses his desire to see the cosmic manifestations
of Krishna. Arjunasaysthat of Krishnaconsidershim
worthy of beholding theimperishable sdlf of God, then
He should show him that form. Krishnagrantshimthe
wish. "O Arjuna, behold the entire universe with the
moving and non-moving in Me, along with whatever
eseyouwishtosee. " (Ch. 11:7)

Krishna grants Arjuna divine eyes to see the
opulence, magnificence and magic of God. Arjuna
witnesses the unimaginabl e vision of thousands of faces
of God, all ornamented and garlanded. "If athousand
sunswere to risein the sky al at once, the brilliance
might resemble that of the Universal Being. " (Ch.
11:12) Krishna is kind to Arjuna. He is pampering
Arjunalike afavourite child. Heallows Arjunato see
Him. "Then, filled withwonderment, hishairsstanding
upright, Arjuna bows his head to the Lord with his
paimsfolded. " (Ch. 11:14)

Arjuna describes how he has seen Shiva,
Brahma, sages, serpents, and how he has seen the
unlimited form of God with eyes, arms, mouths, and
belliesin every possible direction. Thetimelessform
of Krishnawith Hisradiant face and sudarshan chakra
capture Arjuna. The prayer of Arjuna is touching
indeed. We have to understand that these words are
describing something beyond words. Words are our
only meansto reach out to that power, glory, radiance,
benevolence, that "tej" whichisbeyond words. Itisa
difficult task but as perfectly performed here as is
humanly possible. Krishna shows the army of
Duryodhana aready dying unto His fearsome form.
Arjunaoffers his obeisance to the Supreme Lord.

Arjunaagain asksasimpleyet genuine question
which arises in every human heart. "l want to
understand You, but | cannot understand Your actions. "
(Ch. 11:31). Every single human asks this question at
onepoint of lifeor other. Why God doeswhat he does?

Krishna answers, "I am time, the powerful
destroyer of theworld, who has comeforth to wipe out
everyone. Even without your participation, the
oppositionwill bedain." (Ch. 11:32)
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The opposition is dead because in this war the
oppositionisevil. Krishnaasks Arjunato kill the dead.
| infer these lines as the evil always already defeated
and yet to be defeated by the good. It is only for the
virtuous among humansto rise and take credit as God's
gift.

Arjunaoffersprayersin beautiful wordsdipped
in devotion again and again. "Obeisance to You from
front, behind and fromdl sdes. You areboundlessmight
and inexhaustible courage. You pervade al, You are
everything. " ( Ch. 11:40)

Arjunasaysthat seeing Krishnain Hisfearsome
form has shaken him. He requests God to show him
Hisornamented, smiling, benevolent form.

" Sanjay said:
Having spoken thus to Arjuna, the Lord then
manifested His four-armed form and unto His gentle,

two armed human form and pacified the frightened
warrior." ( Ch. 11"50)

Arjunacomesto hisnormal self.

Thetwelfth chapter beginswith aloaded question
by Arjuna. Who is better - the one who worships
Krishna (form) or the one who worshipstheinvisible
force, the non-form God. Gita directly addresses the
guestion of form-worshipping and worshipping God
inthe abstract form. Krishnaanswersbeautifully. Both
the pathsare correct and lead to deliverance. For mortal
beings, it is easier to worship form. It is difficult to
worship God in theabstract form. Keepingthisin mind,
formworshipping isadvised. One can concentrate and
pray easily. Bhakti Yogais suitable for all. There are
many paths. Just following thewords of God in action
isenough. Thereiscontrolling of sensesand self. There
isthe path of pursuing knowledge. Meditationisaso
onepath. One can choose according to one'sinclination.
"He who nurtures no hate, envy or egoism, who is
gracious and compassionate, staying the same in the
face of pain and pleasure, who is tolerant, self-
controlled, firm in his resolve, fixed in devotional
practice and whose mind and intellect arefixed on Me,
isdear to Me." (Ch. 12: 13-14)

Krishna says that He likes a person who faces
life with resolve and tranquility. The crux isthat one
should aim at attaining God. Therest of thethingsare
to be taken equally. It may seem atall order. But my
understanding tells me that if we practice just one
quality, it leadsto other qualitiesslowly and naturaly.
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Thenext chapter begins. " Arjunasaid:

O Krishna, | wish to know about prakriti and
purusha, thefield of activity, the knower of that field,
knowledge and that which isto be known." (Ch. 13:1)

Thehuman body isthefield of activity. Theone
who knowsit isthe knower of thefield. Understanding
thefidld andit'sknower isknowledge. All theemotions,
human traits, perception, understanding, discretion,
thoughtfulness and steadfastness are knowledge.
Whatever is contrary to thisisignorance. What isto
be known ultimately? That tatva, Brahman, the nectar
of immortality which is both beginning and end less
and is beyond cause and effect. This force, this
consciousness exists everywhere. "Heisthe source of
al senses though He is free from all senses. He is
unattached, yet He supportsall beings. Heis master of
sensory modes, though He transcends all sensory
modes." (Ch. 13: 15) Linesflow describing the nature
of the supreme force. This chapter is by far the most
intellectual of all chapters.

Thesoul ismoving yet immovabl e, subtle aswell
as sensory, out side as also inside human beings.
Divided among beingsyet it isundivided. The supreme
element is both the creator and the destroyer. It isthe
source of al light and is above darkness. It is at once
knowledge, knowable and the goal of knowledge. It
resides in every heart. One who realizes this, attains
God. Krishna keeps emphasizing on the three gunas
and how they lead one either to good or to evil. One
must understand theinterplay between prakriti (material
nature) and purusha (living entities). Renunciation,
meditation and study are the methods to cherish and
practice. Just being in touch with noblewordsand noble
company liberatesahuman being. Onewho seesdivine
presence everywhere achievestranscendental state of
being. The soul may reside within abody but isabove
it. Itisthe soul which illuminatesthe existencefor us.

Thefourteenth chapter begins. Thesoulsiseven
beyond the first and the last day of existence. Each
living entity isconditioned by thethree gunas- Sattva,
Rajas and Tamas. Sattva is the mode of goodness
leading to enlightenment, happiness and knowledge.
Rajas is the mode of passion leading to insatiable
desires. Rgasisthe storehouse of unlimited yearnings
and attachments. Tamas brings darkness and ignorance
which lead to senselessness and laziness. "O Bharat,
the mode of goodness binds oneto happiness, the mode
of passion to fruitive action and the mode of ignorance
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binds one to madness." ( Ch. 14 : 9)

Krishnagives such asubtleexpressionto eternal
human dilemma when he says that there is an ever-
running struggle among the three modes - goodness,
passion and ignorance.

Each element isforever trying to defeat the other
two. Our journey onwards ( after death) is decided by
our state of mind at the time of death. Sattvaresultsin
happiness, understanding, goodness and purity. Rajas
resultsin materialismand misery. Tamasisfoolishness,
delusion and darkness. For spiritual advancement, one
shouldrealizethat all actionsresult from gunas. When
one rises above all the three, one attains liberation.
When one starts treating all beings and all states of
mind equally, one goes beyond the gunas. Constant
devotional serviceisthe mode of attaining liberation.

The fifteenth chapter begins with the description of
the banyan tree whose roots are growing upwards and
branches downwards. Krishna says that whosoever
knows this tree, knows the Vedas. This tree is an
analogy for the material world and its never ending
entanglements. We should try to cut ourselvesfromiit.
"Those who are free from pride, illusion and false
attachment, those who understand the eternal, who have
turned away from material desireand arefreefromthe
dualitiesof joy and distressattain that eternal kingdom.
Just asthe wind carries the fragrance from its source,
the living entity carries the soul from one body to
another." ( Ch. 15: 5-6)

God isthe sustaining source. In thisworld, all
living beings are fallible. In the spiritua world, all
beings areinfallible. Besides these, there is God, the
supreme source, the super soul, the sustainer, the
destroyer, everything.

The sixteenth chapter describes the divine and
the demonic nature. "Fearlessness, purity of heart,
cultivation of spiritual knowledge, charity, sense
control, sacrifice, study of theVedas, austerity, virtue,
non-violence, truthfulness, absence of anger,
renunciation, tranquility, aversion to criticizing others,
compassion, freedom from greed, gentleness, modesty,
determination, courage, forgiveness, fortitude,
cleanliness, freedom from hatred, those with divine
nature are endowed with these... " ( Ch. 16: 1-3)

This, inanutshell, isdivine nature and it leads
to liberation. "Pride, arrogance, conceit, anger, harsh
speech and ignorance are the qualities of those with
demonic nature." (Ch. 16:4)
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Demonicnatureleadsto bondage.

Krishnaemphasizeson cleanliness. Peoplewith
demonic nature believethat thisworldisamaterialistic
play, nothing more. These peopleare cluelessand keep
hating themselves and theworld. Pride, false prestige,
and insatiable lust mark such people. They never rise
above sense gratification. Their anxieties never end.
Krishna describes the arrogance of the demonic in
explicit words. Their religious activities are also
superficial. "Those who are envious and wicked, who
arethelowest among men | repeatedly cast theminto
the ocean of material existence. " ( Ch. 16:19)

There is not much hope for these materiaistic
beings. They will forever be thrown in the ocean of
materia existence. Not only that they even sink lower
into existential order. "There arethree gatesthat lead
to hell - lust, anger and greed. These should be
abandoned as they corrupt the soul. " ( Ch. 16 : 21)

Escaping these gates of hell, abeing progresses
on the path of salvation. There is no point in being
recklessand impulsive. Doing duty, being conscious,
oneslowly elevates oneself.

At the beginning of the seventeenth chapter,
Arjuna asks about the proper method of worship.
Krishna speaks about the three Gunas. Krishna does
not recommend severe austerities. Hiswordsare strong.

"Thosewho are engagedin severe augteritiesnot
recommended by the scriptures but spurred on by pride,
ego, lust and attachment torturing the body aswell as
the Supersoul living inside are considered demons.” (
Ch. 17 : 5-6)

Personally these words are music to my ears.
Asan Indian woman, | cannot help but being reminded
of nirjala( without water) fastsand the fear associated
with them. | have always spoken and written against
extreme fasts and the fear psychosis behind them. |
feel that my stand isvalidated.

Krishna also tells how food is life-giving if
prepared, given and taken with love. Extremetastesin
food areto be avoided. Bland, tastel ess and stal e food
isalsoto beavoided. Whatever we do must be balanced.
Speech and conduct haveto betruthful,, purposeful and
straightforward. " Satisfaction, peace of mind, silence,
self-restraint, purity of thoughts are austerities of the
mind." ( Ch. 17:16)

The mode of goodness (Satvic) is the best. Purity of
thoughtsand deeds without expectationsisthe best way.

(69)

ISSN 0976-9986

Thosewho worship for material gainsareinthe mode
of passion (Rgjsic) . Such people and their joy are
unsteady and wavering. Extreme and indiscreet
austerities are in the mode of ignorance (tamasic).
Similarly charity with a pure heart is in the mode of
goodness. But charity done grudgingly and with
expectations is in the mode of passion. Charity with
impure thoughtsisin the mode of ignorance. Krishna
saysthat themantra"Om Tat Sat" represents Supreme
Absolute Truth. The mantraisto be chanted with full
understanding when wefully identify with it. Sacrifice,
charity or penance done without faith are "asat"
(untrue).

Chapter eighteenth beginswith aquestion from
Arjuna. Hewantsto know about renunciation and the
renounced order of life and what is the difference
between thetwo. Krishnaisso simpleand direct in His
answer. Throughout Srimad Bhagawad Gita, | found
that Krishnaisclear and direct evenin existential and
deeply philosophical questions. He says, "Giving up
activities that are based on material desire is called
renounced order of life (sanyasa). Giving up theresults
of materia activity iscalled renunciation (tyaga).” (Ch.
18:2)

Leaving an activity and leaving the results of
the activity - thisisthe difference. Krishnagives His
expert opinion and says that sacrifice, charity and
austerity done without attachment to resultsare never
to be given up.

Krishnasaysthat duty must be performed. Any
illusion to renunciation which leads to abandonment
of duties is in the mode of ignorance and darkness.
Krishnais particular about duty. Duty must be done.
Thereisno running away fromrighteous activity devoid
of attachment to results. All work isgood. Action cannot
be given up. But, yes, the fruit of action can be and
should be given up. Thisleadstojoy.

Lord Krishnais generously giving gems of the
art of living life. There are five causes for the
achievement of all action. "Thefivefactorsfor action
are the place of action ( body) , the performer, the
various senses, the different endeavours and finally
the Supersoul. Any action that man performs, by mind,
body or speech is aresult of these five factors.” (Ch.
18 : 14-15)

A person should not take the entire doership on
him/herself. We should not di scriminate among human
beings. All have the same spark. "Action that is
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systematic, detached and done out of neither love nor
hatred and without expecting resultsisin the mode of
goodness." (Ch. 18: 23)

Duty must be donewithout attachment to resuilts.
Duty must be done with determination and enthusiasm.
Duty must be done without egotism. One must be
discreet. One must know what is to be done and what
isto be avoided and what is to be feared. Those who
cannot distinguish between good and evil are in the
folly. Some take wrong to be right and vice-versa -
such people are the worst. Determination and self-
control are cherished qualities. Lust to satisfy senses
orirrationally clinging to negative qualitiesisdangerous
indeed.

There are three kinds of happiness that people
enjoy. The path of good people seems tedious but
ultimately leadsto ultimate joy. Thoselost in sensory
lust get poison in the end. And the so called joys of
procrastination and laziness are deadly and destructive.
Everyonemust do hig/her assigned duty properly. Even
if the effort does not result in perfection, one must
continueto do one'sduty. One should act accordingto
one'sinnate nature. Thusby doing one'sduty with self-
control and detachment, one can rise abovethecycle
of karma, the rotation of action and reaction.

Discipline, self-control, determination in being
good, leaving lust for sensory gratification, rising above
love and hate, spending time with oneself,
contemplating, leaving evil qualities- thesearethe paths
of God redlization. It isabout elevation of asoul from
the mundane, ordinary and theworldly affairs. Sucha
soul with devotion reaches the abode of God. Even
amidst worldly affairs, lovefor God can be practiced.
Every activity becomesdivine. Thefocusof life ought
to be on God. Ego is a human being's biggest enemy.
One must surrender to God. This is knowledge and
thisisto be contemplated.

"Fix your mind on Me. BeMy devotee! Sacrifice
for Me. Offer obeisance unto Me. Inthisway youwill
surely cometo Me. | promise you thisbecause you are
My dear friend. Forgoing all religiousinjunctions, take
exclusive refuge in Me. | shall deliver you from all
sinful reactions. Do not fear." ( Ch. 18 : 65-66)

This sagaof love for God should not be shared
with those who are not so inclined. This dialogue of
Srimad Bhagwad Gita is pure, auspicious and
liberating. Krishnaasks Arjunawhether hisdoubtshave
been cleared or not. Arjuna assures Krishna that his
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doubts have been cleared. His memory and mind are
intact. Sanjay says that listening to this dialogue Ha
has goosebumps. By the grace of Rishi Vyasa, this
divine dialogueis availablefor humanity. Herein lies
the greatest yoga of the greatest Yogi, Krishna. Sanjaya
isthrilled and isbrimming with happiness. The seventy-
eight verse of chapter eightheenth is remarkable. It
universalisesKrishnaand Arjuna. Whosoever asksGod
when in doubt is Arjuna. The voice that answers is
Krishna. The verse says that wherever Krishna and
Arjuna are present, there will be fortune, victory,
wealth, well-being and righteousness. Sincere
guestioningisimportant. One should ask with amindset
to get answers. One should not question for the sake of
guestioning. If there ego in questioning, when oneis
proving oneself superior through questioning or trying
to earn browny points, there will be no Gita. Gita
happens when one is ready to listen to Krishna and
surrender unto Him.

This has been my reading of Gita. | have not
faced any problem in understanding it. | found it
straightforward and simple. It was only when Lord
Krishna shows His grand self to Arjuna as Creator,
Sustainer and Destroyer that | got abit unsettled. That
moment in the dialogue has stuck with me. | cannot
hidethat it made me uncomfortable.

Thinking about Gita, | realize that it brings the
biggest fear of a human being "death" into focus. It
constantly talks about death. It is ever so good and
helpful that we always remember this reality of life.
Wetake better decisionswhen we are conscious of our
mortality.

Another practical point which we make out of
this dialogue is about detached activity. Not being
obsessed about resultsissuch ahel pful advice. It frees
theindividud like nothing el se. By focussing on process
alone, we enhance the quality of our work.

My personal contention is that Gita is not
difficult to follow. It is about one step at atime. One
small effort leads to the other and then the other. It
goeson likethis. Control of senses, purity of thought,
oneness in thoughts and action, doing one's duty and
being detached from results - we can begin right away.

REFERENCES:
Il references in the above paper are from Srimad

Baghwad Gita, 9th print 2018, Times Group Books,
New Delhi.
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Minakshi Rajput* & Mrinal Srivastava**

LET'SGO TOWARDS NATURE
Abstract:-

' Ecocriticism'isoneof themost effectivetheories
of modern times. We are not certain about its specific
time of origin. Raymond Williamsin his The Country
and the City (1973) explored notions of nature,
countryside, poverty, season, etc, thusit is supposed
to be the starting point of an ecocritical theory.
Ecocriticism opened up new vistas and initiated fresh
exploration in areas of arts, literature and science.

Ecocriticism largely signifies a drastic change
in our traditional attitude and mental setup. The term
‘ecocriticism' itself was coined by William Ruckert in
1978.Thehistory of ecocriticism hasbeen divided into
three waves by CheryllGlotfelty in The Ecocritical
Reader.According to thewestern thought, itisbelieved
that nonhuman world was valueless. Later thinkers
believed that betterment of one can be brought about
by betterment of nature. Furthermore there was a
fundamental connection between the health and
prosperity of individual and country. With Charles
Darwin's work on evolution, the bondage between
human and non-human life forms changed in western
thought. In the course of time, ecocriticism integrated
with the other theories of literary criticism as Deep
ecology, Marxist environmentalism, Apocalypticism,
Ecofeminism, socialist Ecofeminism, Ecofeminism
Spirituality, Literary Ecology etc.

The concept of ecocriticism has appeared asan
important area of research in the development of
literature and social sciences. Urged by their affinity
towardsthe culture, tradition, history and aboveall the
splendor of thisancient civilization called India, many
foreign travelersand historians had treaded the Indian
soil fromtimetotime. William Dalrymplefirst came
to Indiaaccidently, but after that he fell for its charm.
He was eager to discover, to explore and to see the
oriental society through his occidental lens. Heis a
historian, travel writer, art historian and curator, as

well asprominent broadcaster and critic. He haslargely
written about India and the Indian sub-continent. His
book The Age of Kali containsjournalistic essays. At
the same time it is an example of his love towards
nature. Thetitle of the book refersto the Indian concept
of four ages. The present, Kaliyugaissaidtobeatime
of decay and disorder when evil dominates
goodness.The present study has been undertaken with
an objective to understand the problem faced by
environment and importance of literatureto solve the
connectingproblems.

Key Words:- Eco criticism, Degp ecology, Marxist
environmentalism Apocalypticism, Ecofeminism,
Socialist, Ecofeminism,Ecofeminism spirituality,
Literary Ecology, Kaliyug.

"Baanjar el agtehai nmausam,
Mausambegharhoonelagehain...
Bandi' lagtihai ye zameen
Dartihaiabinsaano se
Behtihawa me chalnewale
Paoonpatthar hone lagehain
Mausambeghar hone lagehain®

Above poem is written by Gulzarji, for film
'KadviHawa!, which isbased on climate change and its
adverse effects. Now a days vivid environmental
problemslike climate change and global warming are
the general issues for discussion in public interest.
Urbanization, industrial progressand digitalization are
seen asthe symbol of devel opment, and they also give
us comfort in all walks of life. But we forgot that we
are going far from nature and health. The growing
exploitation has had ominous impact not only on the
human world but also on the nonhuman.The
anthropocentric nature of humansisthe main cause of
environment imbal ance and decline in human health.
Indeed many speciesof floraand faunaare going to be
endangered which causelossof biodiversity. Thereare
many more problemsrelated to environment, these are
earthquake, tsunami, cyclone, flood, drought, landdlide
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and wildfire etc. All these affectson environment are
alarmswhich show it isthe time to be aware about it.
Itisnot only theresponsibility of scientistsand political
parties to search invent or make law for reaching
solutions of environmental problems but it is the
responsibility of individual irrespective of their fields
who must take adequate activitiesto preserve nature.

Asweknow literature hasan immense effect on
mankind. A study of the past literature can lead us to
solutionsfor the present environmental problems.
What isecocriticism?-

Ecocriticismisacritical theory that helpsinthe
representation of nature and landscapein cultural texts.
Ecocriticism has been influenced by the theories of
philosophy, sociology, ecology (in science), feminism,
Marxism and other disciplinesand approaches.

A basic definition of ecocriticismwas provided
by an early anthologist,Glotfelty in his book The
Ecocriticism Reader: Landmark in Literary
Ecol ogy(1996), according to which-

"Ecocriticism is the study of literature and
physical environment..."

So it can be said that ecocriticism takes an earth-
centered approach. Literary theories are applied in
genera with relations to the writer, literature and the
world, 'the world' denotes society- social sphere.
Ecocriticism expands the notion of "the world" to
includethe entire ecosphere.

Barry Commoner'sfirst law of ecology,
"Everythingisconnected to everything el se"

Literatureisnot only ethereal quality but also part of
global systemi.e. energy, matter and ideas.

Ecocritical approach began inthe USA inlate
1980s and in UK in the early 1990s. it began in the
USA with the works of three writers Ralph Waldo
Emerson, Margaret Fuller and Henry David Thoreau
are based on nature.Emerson'sfirst, short book Nature,
Emerson's first, short book Nature, first published
anonymously in 1836. Fuller'sfirst book was Summer
on the Lakes, During 1834 based on her experiences
visiting to the great Lakes region and places like
Chicago, Milwaukee, Niagarafallsand Buffalo, New
York .Thoreau'sWalden;or,life of Woods, seriesof 18
essays published in 1854. The book was areflection of
Thoreau's experiment in simple living in natural
surroundings on the northern shore of Walden Pondin
eastern Massachesetts. Thisbook isthefinest example
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of Deep Ecology, which believes in the basic
interconnectedness of each form of life and natural
features. These three books can be seen as the basic
works of American ‘ecocentred'writing.

Paul Ehlrich'sT he Popul ation Bomb has known
asoneof themost popular environmentalist booksever.
Thisbook was published in 1968 and showsapocalyptic
imagination for the earth. The emergence of ecocriticism
in UK literary criticism is usually dated to the
publication of Romantic Ecology: Wordsworth and the
Environmental Traditionin 1991.Theinfrastructure of
ecocritical approach in UK isless developed than in
theUSA.

RamchandraGuha, a well knownthinker and
historian, has pointed out that notions of devel opment
inthe Third World countriesasIndiaare based on west
world models of modernity. Ecological ideas about
conservation inspired from the West and ignore the
ancient socia and cultural practicesof domestic aress.
Guha and Martinez has developed the idea of an
environmentalism of the poor'(1998).

WiilliamDalrympleapopular writer wasbornin
Scotland on 20th March 1965. Hewasinitially known
for histravel writing but subsequently he got acclaim
for his famous narrative histories. He focuses on his
interactions with India and the Indian sub-continent
especialy in colonial and post colonial contexts. In a
writing career spanning over twenty years now,
Dalrymple has written nine books out of which five
are travel texts. His first travel book In Xanadu: A
Quest, was published in 1990. The Age of Kali sub
titled Indian travels and Encounters waspublished in
1998. It isacollection of nineteen 'peripatetic essays
spanning ten years of travel across the length and
breadth of the vast subcontinent. In the
introduction to the book, he describes his interest in
nature and environment. Recording his travel
experiencesin the book, hewrites:

Its subject is an area of the world | revere like
no other, and inwhich

| have chosen to spend most my timesincel was
freeto make that choice.

From my first visit to the region as an eighteen
year old back packer, |

wascompletely over whelmed: India thrilled,
surprised, daunted and

excited me. Since then it has never ceased to
amaze; and | hope that
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ceaseless power to delight and astonish, if
nothing else, conveyed by thisbook (AK xii-xii).

These essays were written originally as travel
pieces and essays on culture, history and nature for
different British news papers and magazines such as
theGaurdian the Sunday Times, The Independent,
theTatles and theSpectator.Then these were"edited,
trimmed and rewritten" by Dalrymple and were
assembled into abook form. He focuses on different
geographical locations across Indiaand the Indian sub-
continent. He elaborates:

My travels took me from the fortresses of the
drug barons of the

North -West frontier tothejunglelairs of Tamil
Tigers; from flashy Bombay drink partiesto murderous
Bihari blood feuds; from the decaying palaces of
Lucknow to the Keralan exorcist temple of the Bloody
thisty goddess Parashakti ; Shewhoisseated onathrone
of five Corpses .All the pieces are the product of
personal experience and direct observation.(AK xi)

The book title of the book refer to the ancient
Hindu concept presented in the seventh- century texts:
the Puranas .In Puranastimeis divided into four great
epochs. "Each age (oryug) is named after one of the
four throws, from best toworst, in atraditional Indian
game of dice; accordingly, each successive age
represents a period of increasing moral and social
deterioration" (AK xi).

Theauthor had travelled to various mgjor cities
of India and Indian sub-continent as Lucknow,
Hyderabad, Bangalore,Chennai (Mudurai as in book
),Gwalior and Goa. Herefl ected the changesthat took
placethere. It is analogous to a predator and prey
relationship between human and nature because of
Urbanization and Industrialization of the cities. "In
thirty years all sense of atheistic has gone from this
town,...Once Lucknow was known as the Garden of
India. There were palms and garden and greenery
everywhere. Now so much of it iseaten up by concrete
and rest hasbecome aslum™ (AK28).

Dalrymple visited Lucknow in 1998. He
describesthegrandeur of abygoneerainthefollowing
description:

Lucknow, the capita of the kingdom of Awadh,
wasindisputably thelargest, most prosperous and most
civilized pre-colonia city in India. Its spectacular
skyline -with its domesand tower and gilded cupolas,
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its palaces and pleasure gardens, ceremonia avenues
and wide maidans- reminded travel ers of Constantiple
, Parisor even Venice. Thecity'scourtly Urdu diction
and baroque codes of etiquette were renowned asthe
most subtleand refined in the sub-continent; itsdancers
admired as the most accomplished; its cuisinefamous
asthe most flamboyantly elaborate (AK 26).

Lucknow waslater known asthecity of Nawabs.
Itisan ama gamation of different cultures. Dalrymple's
essay on Lucknow shows how it lost its beauty and
culture in the course of time. There were beautiful
gardensin the Mughal era. In contrast now thereisa
thick smoke of sugar factory across the fields.
According to Dalrymple no country tolerates such kind
of pollution by theillegally erected factories. "Inthirty
years all sense of aesthetics from this
town,...Oncel. ucknow was known as the Garden of
India. There were palms and gardens and greenery
everywhere. Now so much of it iseaten up by concrete
and therest has becomeaslum”(AK 28).

Darymple portrays Bangalore,as the hub of
information technol ogy. Bangal ore hasbeen nicknamed
as 'silicon valley' since the 1990's based on
specidizationin research and devel opment, electronic
and software production. He depicted Bangalore's
culture, cuisine, remarkable for botanical garden and
old colonia bungalows.

"Everything changed overnight when the city
gained thereputation of being the cradleof India'shigh-
tech revolution...Everywhere the old colonial
bungal ows began to be pulled down and replaced by
towering office blocks... the city’s glorious green
rounds about where all bulldozed.Banglorians were
horrified by what was happening to their once beautiful
city." (AK167)

Dalrympl e has much more generous conception
about the environment. AsaDeep ecology vociferous
environmentalist, he is not anti-human and even not
against theindustrial development, although heled us
toflourish and realize oursel vesin harmony with other
beingsand cultures. He emphasizes on vegetarian diet:

"Scientificinvestigations havefirmly established
that vegetarian diet isfar better andideal for one'shedth
and environmental protection’...Some outstanding
personalities such as G.B.Shaw, William Shakespeare,
Percy Shelly and Isaac Newton were vegetarian.To
preserve health and environment, the people should
prefer vegetarian diet." (AK 166)
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Ecofeminismwas established by French feminist
Francois d'Euabonne in 1970.Ecofeminism denotes
phenomenathat effect contemporary soci etyespecially
throughgender equality. It is for environmental
protection to understand oppression and to eliminate
domination.

Socialist Ecofeminism and Ecofeminist
Spirituality are next steps of Ecofeminism. Socialist
Ecofeminism claims thatnature products and service
are also, like women's work, believed to be free and
available. Ecofeminist spirituality isrelated older myths
and religiousbeliefsin which nature worship hasbeen
thought to be akin to goddess worship in Hinduism.

Da rymplehas described variousforms of status
of women in India. On the one hand he has presented
RajmataVijayaragjeScindiaof Gwalior aspower women
and on the other side he described the pathetic condition
of widows living in Vrindavan. The grandeur of the
goddess Parashakti inthereligious context together with
thewriter Shobha Deisshownin amodern perspective.
Mal practices that has been running in India since
ancient timeswhich are now Judicially closed such as
Sati and caste system detailed descriptionisalso given
in his essays.

Dalrymple represents women power and
authority in society in chapter 'Warrior Queen: The
Rajmata of Gwalior. He explains, "If you ask people
inIndiawhat they think of RajmataVijayarajeScindia
- the Dowager Maharani of Gwalior, Vice-President
of the world Hindu Council and doyenne of India's
growing army of militants Hindu revivalist- you will
many different replies'(AK 61).

The essay entitled -The City of Widows begins
with poetic mode-"Theeye of faith can often see much
that ishidden fromthe vision of the non-believer" (AK
49).

Vrindavan is one of the holiest placesin India
so that it is believed to be an auspicious site to stay
one'sfina daysin fasting and prayer before going to
the next world. Dalrymple emphasizes the cultural
practice in traditional Hindu society in which widow
becomes a virtual outcast in the community as her
husband dies.

Dalrymple narration reflects sympathy for the
unbearable conditions of severa thousand widowswho
live in Vrindavan chanting mantras, meditating or
begging. He writes, "If | were to sit under the tree,
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'said Kamala Ghosh, a local women's rights activist;
and tell you the sadness of the widows of Vrindavan,
the leaves of that treewould fall liketears'(AK 51).

He observes India and presents Indian natural
diversity. He hasdescribedeco-feminist spirituality as
Parashakti.

Dalrymple Questioned,

"Who is Parashakti?

Her name are as many as her devotees,thought
sometimes she is called simply Mahadevi-The great
goddess -for the world was created when she opened
her eyes, and it is destroyed whenever she blinks ...Her
most sacred titleisthe

Root of the Tree of the Universe'(AK 218).

Venugopal, Chief Engineer to All-Kerala
Electricity Board (Retired) replied simply.
Conclusion- Ecocriticism is a term that is
interdisciplinary in nature. It builds a bridge between
the sciences and the humanities.Ecocritical theory
forces towards strong bondage between human and
nonhuman communities. There is a compulsive need
for Participation of women, nonhuman and nature to
form healthier and pleasing environment for today and
for future. Dalrymple'sThe Age of Kali isan excellent
description of ecocritical studiesin Indiaand Indian
sub continent. It heralds the age where it seemsto be
written as the walls. Now is the time to go towards
nature.
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A STUDY OF IMPACT OF TYPE OF APPEALSIN PUBLIC
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ABSTRACT

Public Service Advertising (PSA) is an open
mindfulness message scattered as an advertisement
message and its essential capacity isto advance open
direct changes concerning a social issue. The
explanation behind these open assistance promoting is
to educate and reveal issues on basic social issues so
asto change aurasand practicesand to vitalize positive
socia change. In PSAs different types of appeals are
used to deliver various social issues related to public
or society which benefits public or educate them or
inform them. Different appeal sinfluence public with
different attitude, beliefsand personality to changethem
in better way to benefit society. This study examined
theeffectsof different appealswhichareusedin PSAs
to conduct the messages effectively. Aim of thisstudy
to analyze various persuasive appeal sused in various
issue based PSAs and their impact on public.

INTRODUCTION

The term "public service or social service
advertising” isatermwith anissue for developmental
advertising, Public Awareness Advertising, social
awareness advertising and social service advertising,
Public Service Advertising notice those advertising
endeavors that are completed as a piece of social
respons bility through elementslike showcasing offices,
Government, NGO's and different business
associations.

Aishwarya chatterjee(2016) According to her
research "This is a sort of promoting which centers
around social pickle like family unit arranging,
countrywide digestion contamination, and worry for
persons that are aged and disable, woman and child
education, anti-smoking PSA etc. Their major reason
is public preparation via hard hitting moralizing
messages”.

Kotler & Edurado(1994) says in his research
Sacial showcasingisthe assignment of the association,
which comprises in deciding the necessities,
prerequisites and premiums of target advertises and

conveying the ideal fulfillment more adequately than
contenders, while keeping up or expanding buyer
welfareand society.

Moriarty et.al ( 2014) point out that As open
help commercial, digtinctivein approach and messages
in PSA are planned in theway with the goal that it can
leave dependable impression in their psyche and it
additionally ought to have the option to constrain the
individualsto consider these issues whether they are
identifying with social, wellbeing or advancing the
agreement among theindividuals.

PSAs are public interest messages which are
easily apprehensible and persuasive to promote
behavioral changesof the publictowardsasocia issue.
As a section of open help promoting, this ought to be
referenced as social mindfulnesspublicizing, whichis
fundamentally based on social issues like national
consolidation, tainting or contamination, family
arranging, care and stressfor matured and weakened,
mindful ness campai gns agai nst smoking, medications,
alcohoal, etc. Thefundamental job of thiskind of PSA
isto educatethelarger part through hard hitting useful
messages. Consequently, Open Assistance promotions
are considered asan instrument to raise musingsbasic
to society or to exact gatheringsand embellishment the
perfect demeanor and conduct. Jess, K. A. (2000) Itis
in addition discovered that open assistance ads are
mostly successful apparatuses in making open
mindfulness about theissueslikewell being, condition,
social and adjusting the demeanor and conduct of the
masses. PSA are commonly arranged and
communicated by the legislature and non-benefit
associationsfor consciousness of individuals.

Pur poseof public serviceadvertisement

Bator, R., & Ciaddini, R. (2000). The point of
open help promotionto figure the reasonabl etechniques
for successful battling for social issues Building up
the seeing how media can be utilized most fittingly to
cause these crusade to effectives and distinguish the
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open enthusiasm towards survey social advertising. At
long last analyze the degree of the impact of socia
commercial over the general population.

REVIEW OF LITERATURE

One of the most basic choices about creative
methodology out in the public service advertising
includes the decision of a proper type of appea. As
innovatively manufactured publicizing effort with
various appealsis utilized to impact the sentiments of
individuals for athought or services. The advertising
organizations utilize various tricks and sorts of
promoting claims that impact the psyche of the
individualsfocused in aspecific group.

Utilizing particular kind of appeal, advertising
endeavors to pass on and impact the conduct of
individuals. A coupleof adsarearranged with thetarget
to address the normal and intellectual part of the
individuals primary basi ¢ headship method and others
may endeavor to draw out some perfect emotional
reaction. An enormous proportion of time, wealth and
strength gointo the original work of creating promation
appeals to influence the lead of public advertising
appeals plan to impact the individuals in a manner to
make social awareness and realize a change/movein
the outlooks of individuals. The message passed on
through PSA appeals impacts the choices of public.
Advertising utilizes appeal sasamethod for convincing
individualsfor essential development. Socid advertising
effortsare normally led by governments or non-benefit
organizations, thegoal issolely to be helpful for society
and thereisno association or brand withitsindividual
money related advantagesincluded.

A public serviceannouncement triesto improve
peoplebenefitsand pull in social interest for open public
issues. A public announcement campaign effort, focus
not at all likebusinessonesadvancing items, isbasically
not-for-benefit and isrelied upon to benefit peoplein
the society. Such subjects as blood donation,
antismoking, traffic security, environment protection
and nature preservation have been at thefocal point of
consideration and looks into have detailed that such
campaigns can bring an extensive impact. Social
advertising campaigns frequently embrace emotional
or fear requests to demoralize socially unwanted
practices.

Dillard and Peck(2000) In their research paper
said that "Checking on emotional viewpointsin PSA
have recommended that outlining compelling feeling
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based open campaigns ought toincludefirst recognizing
the response most pleasing to influence”.

Bora (2010) says "PSA is thought to be a
standout amongst the best intends to make social
improvement and achieve achange”.

Socia/Public Service advertisingisthat type of
advertising, moreover government or organization
sponsored, which promotes causesand actionsgenerally
accepted asdesirable. By its character, public service
advertisingistypically non-controversid. It could, then,
be paid or sponsored by the mediawithout charge. Most
prominently, it isrelated with "good works" regarding
whichthereisconsensus.

METHODOLOGY

Itisasecondary research based paper. The data
required for the study hasbeen collected from secondary
sources. Secondary data collection may be conducted
by collecting information from a diverse source of
documentsor electronically storedinformation. Inthe
presented research paper, the secondary sourcesinclude
the Advertising agency websites, research papers,
websitesand published journa papers.

TYPES OF APPEALS IN PUBLIC SERVICE
ADVERTISING

Therearedifferent typesof appeasusedin social
advertising:-
INFORMATIONAL APPEALS

"The informational approach or educational
approach provides information about the problem in
order to raise awareness, often in the form of a
testimonial" (Slater, 1999). For instance, an
informational appea may comprise of a picture of a
man conversing with the camera, explaining the
casualty rates of liquor related accidents, and giving
information with respect to what should be possibleto
abstain from drinking and driving. It is additionally
conceivable that the informational approach may not
beviable for peoplewho don't relateto the cel ebrities
names who give the testimonial in the PSAs. "The
informational approach depends on the theory that
learning or knowl edge of theissuewill change conduct".
(Baillie, 1996). A noteworthy feedback of thisapproach
is given by DeJong and Wallack (1999), who affirm
that "while campaigns utilizing this approach build up
and fortify the presence of the issue, they neglect to
influence the viewersto consider changing his or her
conduct or behavior". Sater (1999) underlined that "as
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acontrasting option to theinformational approach, an
assortment of different kinds of methodol ogies might
beutilized, including positive appeal s, socia modeling
appeals, empathy appeal's, and fear appeals”.
EMPATHY APPEALS

The Empathy approach comprises of message
planned to evoke compassion from the watcher by
featuring and highlighting the outcomesthat may occur
to others because of the targeted behavior (Slater,
1999). "Empathy hasbeen characterized as sharing the
abstract experience of someone else." (Campbell and
Babrow, 2004, p. 160). For example, the empathy
approach may highlight a photo of afamily, and after
that show one of therelatives vani shing from the photo,
with aclarification that thisindividual wasavictim of
aliquor related mishap. Empathy approach isindirect
and urgeswatchersto help other people. (Bagozzi and
Moore, 1994). Empathy is the sentiment of
understanding and sharing someone el se's experiences
and feelings; the capacity to share another person's
feelings or emotions (Empathy, n.d.). Slater expressed
PSAs regularly endeavor to bring out empathy by
featuring what can happen because of the targeted
behavior (Slater, 1999; Santa and Cochran, 2008).
There are three unique kinds of empathy: affective
empathy in which watchers sharefedingswith the PSA
characters; cognitive empathy, in which the watchers
embrace the characters viewpoint; and associative
empathy, whenviewers encounter the message asif it
were happening to them (Shen, 2011).

FEAR APPEALS

Another emotional way to deal with PSA
creation, the fear approach, emphasizes the risk of
consequencesthat may strikethe viewersbecause of a
harmful activity. For instance, a fear approach may
demonstrate aman in the process of being arrested for
drunk driving with a voiceover clarifying this could
likewise happen to the viewerswho drink and drives.
Well developed fear appeals in PSA induced a good
change in behavior. For instance, Biener found that
anti-smoking PSAs including the genuine health
concerns of smoking were fundamentally more
compelling and effective than PSAs without such
appeals. So also, Pechmann and Ratneshwar
recommend that health related fear appeals for anti
smoking are viable among youngsters by reinforcing
their belief that smokingisundesirable unhealthy and
unwise. Thefear approach ischaracterized by two parts
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of amessage: first, the fear message shows that there
isadanger that the viewers might beliable to; second,
there is an action that is suggested to the viewers to
eliminatethe danger (Dillard and Anderson, 2004).

Asper Haleand Dillard (1995), afear appeal is
aninfluential message that focuses on the harmful and
physical or social consequences of failing to agreeto
message suggestions. Fear appeal s have been founded
on a few theories. The earliest theories were drive
hypotheses which proposed tension makes a drive to
lessen the tension and individuals would utilize any
prescribed activity to diminish that tension (Hovland,
Janisand Kdly, 1953). Driveresearchersreasoned that
moderate fear worked best, because an excessive
amount of fear or tension created avoidance.

Thelevel of fear displayed in the PSA playsan
important rolein message's effectiveness.

Boster and Mongeau discovered moderate fear
appeal are best, astoo little fear does not

Motivateindividualsto changetheir conduct and
an excessive amount of fear makes repugnancefor the
PSA. People's normal response to high fear inducing
stimuli isto get away. Therefore, when aPSA induces
too much fear in watchers, they will quit focusing on
the appeal and that specific PSA ends up pointless
(Boster and Mongeau, 1984; Weber, Dillow, and
Rocca, 2011)

HUMOR APPEAL

Humor isasocia construct. Martineau (1972)
stated that, "Humor isaPervasive phenomenonin the
social fabric of most, if not all, societies” (p. 101). Be
that asit may, humor islikewise profoundly settledin
every individual society, sowhat isseen asinteresting
and funny inthe United States may not be seen asfunny
in Europe or Asia. The key point is nearly everybody
likesto laugh and isin thisway influenced positively
by ads making individuals laugh.

Research on the humor PSAs is very limited.
Some research has recommended a positive connection
between'sthe utilization of humorousclipsand sudents
understanding of course content, enhanced commitment
in exercises, and basic and critical reasoning (Gordon,
2014). Smith (2003) expressed "Humor is a format
that is useful, though often PSA topics do not lend
themsalvestolevity and comedy” (Smith, 2003, p. 347).
Swanson thought humor can be utilized to help proper
conduct, generate dialogue, and make successful and
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effective associations with the audience about public
service ads (Swanson, 1996).

INFORMATIONAL APPEAL

The informational approach depends on the
conviction that the information, or awareness, of the
issue will lead to behavioral conduct change (Santa
and Cochran, 2008). Thisisthe most usually utilized
approach. Factsand figuresare generally givento the
viewers, dongsideinformation on the best way to stop
this problem (e.g., drunk driving, HIV, smoking etc).
Informational PSAs furnish the viewers with
information and require cognitive processing to
comprehend the message which can lead to convincing
impacts. On the off chance that the viewers finds the
PSA important, at that point he or sheisfit for handling
its processing its content (Weber, Dillow, and Rocca,
2011).

RATIONAL APPEAL

The advertisement use condom for 'safer sex'
givesindividualsarational reason to usethe condom.

MUSIC APPEAL

Music can be utilized as kinds of publicizing
bids asit has a positive basic esteem and can help in
raising the expressiveness of the promotion. It can
likewise help handle consideration and increment
customer review. In Respect Nation advertisement, one
of the old social advertisements, National anthem is
played in background musicinavery attractive manner.
It showsthat we should respect our national anthemin
astanding position.

STATISTICS APPEAL

Advertisements also employ statistics and
information to display aspectsof thethought in general.
Thisisused to build confidence among the people to
accept the behavior. For example, inthe adverti sements
of stop female feticide, ratio of girls and boys are
presented in avery upright way to inform the people.

CELEBRITY APPEAL:

Famous celebrities are chosen to support the
advertising. The public gets attracted to see their
favorite celebrity and be inclined to use the idea the
celebrity isendorsing. For example, Amitabh Bachchan
isseenin PSA promoting Pulse Polio Movement. Most
of hisfanswould follow himand go to polio booth for
polio vaccination.

(99)
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CONCLUSION

Public service advertising activities rouse
corrective act on socia issues. It is atypical type of
mass communication and radiates from a wide range
of sources.

Significant findings expressed that huge measure
of research that has been finished concerning message
appeal s shows diverse reaction by variousindividuals
having various characteristic.

Appeals are the division among truth and
feelings. It is difficult to state which continuously
progressively even more effective on thewhol e because
each appeal has benefits explicitly specifically
conditions. Logical and rational appeals are
transcendent for insightful, modern crowd, for print
channels, for proficient sources, and for conveying
psychological change. Emotional appeals have the
advantage of drawing consideration for an authentic
concern for indifferent individuals and are generally
appropriate for communicated channels, dynamic
sources, and brimming with feeling change. (Atkin,
1981, p. 276).The exchange over positive versus
negative appeals centers on the point of view of the
advancement. McGuire (1981)states that, "public
communicators, anyway conventionally having the
decision of using a positive or anegative appeal, will
all in all over do the negative" .For example,
commercials concerning refinement generally show
squalid roads and decaying streams as opposed to
brilliant cases of clean streets and channels.

Thelast and credibly the most important public
service advertisement appeal is fear. The usage of
hazard, or fear excitement, is extremely regular in
varioussortsof prominent events. The approach utilized
is either to relate a grievous practice (e.g., smoking)
with negative outcomes(e.g., lung sickness), or torelate
an appealing practice (e.g., brushing teeth) with the
avoidance of negative results (e.g.cavities).
(Highel969, 426) . In connection to viewers, different
character types will have assorted reactions to fear

appesals..

Asthefurther study in the research demonstrate,
it is exceptionally hard to arrive at distinct decisions
about which type appeal is most effective. All have
their strong impact depend on various factors and all
are equally important based on what the type of PSA
or issue concerned.



Vol. Il No. 18, December 2019

REFERNCES

1.

Atkin, C.K. (1981). Mass media information
campaign effectiveness. In R.E. Rice & W.J.
Paisley (Eds.), Public Communication
Campaigns (pp. 265-279). Beverly Hills: Sage
Publications, Inc.

Bator, R., & Ciadini, R. (2000). "Application
of Persuasion Theory to the development of
effective proenvironmental public service
announcements.” Journal of social
issues,Vol.56,pp527-541

Boster,J.F. & Mongeau,P. (1984) Fear-Arousing
Persuasive M essages, Annals of the

International Communication Association, 8:1,
330-375, DOI: 10.1080/23808985. 1984.
11678581 .

Characteristics of an Effective Public Service
Announcement(2004), Retrieved from URL
http://www.syracusecityschools.com / tfiles /
folder712 / unit06-psacharacteristics.pdf.

Cambell,R &Babrow,A.(2004)The Role of
Empathy in Responses to Persuasive Risk
Communication: Overcoming ResistancetoHIV
Prevention Messages. Health communication
16(2):159-82.

Dillard,J.P. and Peck,E.(2000)."Affect and
Persuasion Emotional Responses to Public
Service Announcements."Communication
research,270(4),pp461-495.

10.

11.

12.

13.

14.

15.

16.

17.

kkkkk*x

(100)

ISSN 0976-9986

Garbett, F. (1981). Corporate Advertising., New
York: McGraw-Hill, Pp.12.

Kotler, P. and Edurado, R. (1989). Social
Marketing, Strategiesfor Changing

Public Behaviour. New York: The Free Press, Pp.
6.

McGuire, W.J. (1981). Theoretical foundations
of campaigns. In R.E. Rice & W.J. Paidey
(Eds.),Public Communication Campaigns (pp.
41-70). Beverly Hills: Sage Publication Inc.

McGuire, W. J. (1976). Some internal
psychological factorsaffecting consumer choice.
Journal of Consumer Research, 2, 302-319.

Moriarty,S., Mitchell, N., WellsW., Crawford,
R.,and Brennan, L., Advertising: Principlesand
Practice, 3rd Edition.

Pechmann,C.& Ratneswar.N.(1994) The Effects
of Anti-Smoking and Cigarette Advertising on
Young Adol escents' Perceptions of Peers Who
Smoke. Journal of consumer research
21(2):,pp236-51.

Swanson, D.J.(1996) Humor asaPresentational
Devicein Broadcast Public

Service Announcements. Southwest Council for
Journalism and MassCommuni cation,pp. 48.

Weber K, Dillow,R.M, & Rocca,A,R.(2011)
Developing and Testing the Anti-Drinking and
Driving PS.Communication Quarterly, 59:4,
415-427, DOI:10.1080/01463373. 2011.
597285.



Vol. Il No. 18, December 2019

ISSN 0976-9986

A Study of Crop Diversification and its Deter minants
- A Review Paper

*Utkal Kushawah & **Ganesh Kawadia

ABSTRACT

Harvest expansion is an opportunity the board
approach for the cultivating network and an essential
advance for destitution lightening and change from
subsi stenceto business agribusiness. The paper canters
to fathom those parts which influence nuclear family
assuranceto trim devel opment and al so endeavoursto
perceive what factors influence the acknowledgment
to which this expanding occurs. On the possibility of
different assessmentswe discover the causeswhich are
chargeablefor Yield Expansion and determinants. The
consequences of thelook at found that guidance of the
nuclear family head is found to have Splendid
association with thelevel of reap improvement.

INTRODUCTION

Theroleof Agriculturein Indian economy hasbeen
found to be much effectiveasit contributes 17 percent
to the GDP of the economy and provides employment
to around 54.6 percent of thewhole population. It thus
helps significantly in the reduction of poverty. GDP
contributionsof agricultureand related sectorsin India
have been growing at acompound annual growth rate
(CAGR) of 3.3 per cent. Over 58 % of rural households
arebased on agriculture astheir mainincome. Asstated
by gauge the Foca Insights Association (CSO), the
portion of agribusiness and its unified areas (like
domesticated animalsranger service and fishery) was
15.35% of Gross worth Included during 2011-12 to
2015-16.

It is outstanding that more than 70 percent of
India's populace livesin provincial regionswhere the
primary calling is horticulture which is described by
little homestead possessions. It has been observed that
thenormal ranch sizeisrestricted to just 1.57 hectares.
Concentratesadditionally uncover that about 93 percent
of ranchers haveland flourishing less significant than
4 hectares and they ranch almost 55 percent of the
arable ground. It shows that agriculture is important
for the country's economy. So we can say that the

growth of agriculture is must and we can increase the
income and life style of our farmers by adopting the
cropdiversification. Crop diversificationisonitsown
of themost rate?effectivewaysof reducing uncertainties
in farmer's returns, particularly among meagre
smallholder farmers.

Crop diversification closer to high-value
vegetation can potentially increase farm incomes,
mainly in arustic like Indiawhere call for high-value
meal sproducts hasbeenincreasing greater quickly than
that for staple vegetation. Indian agriculture is
overwhelmingly ruled withthe aid of smallholders, and
researchers have lengthy debated the potential of a
smallholder-dominated subsistence farm economic
systemto diversify into riskier high-price crops. Thus,
thedestiny of agricultureispredicated on the acceptance
of crop diversification to afirst-rate degree.

Crop diversification mainly dependsonthesocio
economic condition and technical developments of
region but extrastrongly arethe physical environment.
It meansthe crop diversification isthe product of action,
reaction interaction among the physical and non-
physical environment. Crop diversification isusually
viewed as a change from traditional grown less
remuneration crop to more remuneration crop. For
example:-pul sesand cotton with the advance of current
agricultureskill particularly during the phase of green
revol ution because rice gives highest economic return.
Cropdiversificationisal so responsible for government
policies, market infrastructure price and transport
facilitiesetc. Crop diversification generatesemployment
for the small farmers aswell asthe agriculture labour
and thus helpsin decreasein poverty.

Crop diversification may be adopted as atactic
for income maximization of risk in farming. Family
food and income safety were the basic purpose of
agricultural diversification.

* Diversification at nation level booststhe degree
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of self-reliance.

* Diversification at regional level: - To moderate
negative externalities association with mono
cropping.

* Diversification at farmlevel: - add to theincome
of farmer.

A Review

Crop diversification and its Pattern and
determinants. There is many survey shows that the
harvest broadening and its degree, crop enhancement
and its determents are additionally examinesin many
research people. A report ispublished by Bhatia (1965)
in titled "Patterns of Crop Concentration and
Diversificationin India" in this research he analysed
that crop Diversificationisaffected by physical, socio-
economic and technol ogical factors. Any variationin
that affects the crop Diversification. He used a new
techniquefor calculating crop Diversificationin India.
In additionally " Crop Regions of Madhya Pradesh: A
Study in Methodology" this paper is given by Ayyar
(1969) he evolved a new method for measuring crop
Diversificationregions. Heisolated and takes all yields
which were having 1 percent or morethan 1 percent of
the absolute trimmed territory and partitioned the
entirety of harvests by the quantity of yieldswhich are
having 1 percent or morethan 1 percent of the complete
edited zone. It was an improvement over Bhatia'sand
Singh's strategies for estimating crop Enhancement.
Hussain.M (1986) said that connection between the
relative agenuine quality of the harvestsdevelopedin
an areawasadditionally given by Yield Expansion. The
significance of yield enhancement showsthe effect of
physical, financial and mechanical sway on editing
exampleof azone. Furthermore aresearch showed that
thereispositive correl ation among the 11 exampl es of
harvest expansion on one hand and physio-financia
innovative on the other hand wasfound by Kaur (1990)
in her paper "Crop Diversification in Malwa Region
of Punjab". She hasfurther found that regions cropping
pattern got changed fromdiversified to speciaized with
wheat-rice and wheat cotton crop dominance. Slightly
refer awork doneby PitipunyaR (1995) hefound that
the determinants of land broadening from paddy to
vegetables. It uncovers the significance of the
infrastructural factors, for example accessible region
and timing to develop different yields, in the
Broadening. The examination concoct likelihood of the
Broadeningisdictated by family work and fundamental
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ranchers' administration highlights, including
instruction, exchanging experience, and level of data
got by the ranchers. For advancing the Expansion, the
improvement of infrastructural conditions, particularly
water accessibility, and rancher's administration
highlights ought to be executed. A study done by Chand
and Chauhan (2002) have been seen that need for crop
broadening emerge by virtue of the requirement for
lessening dangers connected with yield, market and
costs, striking the debasement of common assets and
the earth and accomplishing national objectives like
business age, autonomy in basic harvest itemsand for
winning remotetrade. Diversificationisthe procedure
to get benefit of rising opportunities created by skill,
innovative markets etc. to gather sure goals, challenges
and to diminish risk. Further next Barghoutiet, al.
(2003) have examined in their work Neediness and
horticultural Broadening in creating nations have
discovered that per capita pay is conjectured to
influence the Enhancement as estimated with the
nearness of non-nourishment crops in any case. The
harvests like foods grown from the ground perceived
asanother well spring of development infarming salary.
The move in shopper's inclination from staple
nourishment to the things like products of the soil in
view of increment in per capita salary. It has earlier
noticed that the element of crop diversification.
Likewise Sohal (2003) has establish that the crop
diverdificationismostly dependson the socio-economic
condition and technol ogical expansion of the region but
stronger are the physical environment. It resource the
crop diversification is the product of action, reaction
interaction among the physical and non-physical
environment. Next why one should go for high value
cash crop has been explained by Sharma (2005). He
has found that crop Diversification towards
determination high worth money crops including
products of the soil season vegetabl es, perfect withthe
relative favourable position of thedistrict isproposed
as a feasible answer for balance out, raise structure
salary and increase in the land productivity. Birthal
and Joshi (2006) in their articles "Diversification
towardsHigh Vaue Agriculture- Role of Urbanization
& Infrastructure” have breakdown the broadening
procedurein Indian Farming towards highworthitems
for example natural products, vegetables and
domesticated animals items. The share HVC is cold
agricultural product ishigh ascompared to other food
commodities. It was found that compound annual
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growth rate of HY C'sisalso higher. They aso found
that the diversification isbeing propelled by increased
accessto market and factorsfacilitationstheir transport
from production sitesto consumption sites. With rapid
growth in income, the food basket of both rural and
urban consumer is charging drastically in support of
high Vaue food products. The result suggest that the
important driversfor diversification dueto increasing
population. Moreover Singh (2006) in his research
"Crop Diversification in Bari-Doab Region of Punjab"
has found that variations in relief and the pattern of
crop Diversification arecorrelated positively. Alsothe
areas with unfriendly physiographic have high
magnitude of crop diversification with respect to
featurelesscentral uplands of the study region. Hesaid
that due to diffusion of agricultural innovations, the
magnitude of crop diversification has decreased, but
the cropping pattern hasbecome specialized.. A study
on the nature and extent of crop diversification in
Karnataka state in Indiawas carried out by Saraswati
et al. (2011) showed that yield expansion was
unflinching by an amount of infrastructural and
speciaized elements. Their examination prescribed that
the generation of central infrastructural workplaces,
for instance, proceeded with store of water framework
water, markets, fertilizer availability, authentic avenues,
and transportation, was a huge pre-basic for making
sensible conditions for crop extension. The research
found that crop diversification had animportant positive
effect on production. In this study secondary datais
used for the period 1982 to 2008. Composite Entropy
List (CEl) and numerousstraight relapseinvestigations
areutilized to break down information.

Kankwambaet al. (2012) conducted aresearch
onthe"determinantsof crop diversificationin Malawi"
which used the Herfindahl Index. InMalawi horticulture
isexceptionally undiversified, with tobacco and maize
being the fare harvests and prevailing staple
individually. Scorn this, the administration had since
the 2005-06 editing season upheld the Ranch Info
Appropriation Program concentrate basically at
boosting maize efficiency and yield. They comprisethat,
in spite of the fact that yield expansion had crumbled
territorially and broadly, significant of the sponsorship
program had gotten progressively broadened in their
editing rehearses. Their investigation reasoned that,
while different strategies in Malawi all inclination
agrarian enhancement in significant terms, there was
an absence of deliberately thinking around how
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precisely it was to be addition, and all the more
critically, how crop expansion could be advanced
among different sorts of ranchers with the point of
adding to monetary devel opment, chance moderation,
and nourishment security.

Mandal and Bezbaruah (2013) in their study of
‘Diversification of Cropping Pattern: Its Determines
and Rolein Flood affected Agricultureof AssamPlain'.
The research studies the determinants of trimming
design expansion and evaluates the job of yield
enhancement in boosting ranch salary inflood stricken
agribusiness in the fields of Assam. They found the
after effect of edited relapse on cross area 342
arbitrarily chose ranch propose that yield expansion
has been picked asacomponent asfar aspossibleforced
by flood. In addition to this, it wastired by the help of
linear regression that crop diversification play acrucia
positive role in boosting income of farmer. Another
study of north region done by Chinky Sangral et al.
(2015) told in his paper "Changesin Cropping Pattern
and Crop Diversification in Jammu and Kashmir" The
region under vegetabl esand organi ¢ productsexpanded
at the expense of other nourishment crops which
indicated aminimizing pattern during the examination
timeframe. A pattern of move from nourishment grains
to non nourishment grains has been seen by the
procedure of advancement which shows an expanding
inclination towards crop enhancement. Inside harvest
bunches like grains there is an expansion in the zone
under maize and wheat, whileterritory under rice has
been shifting. The zone under different grains had
decrease. Because of lift popular for crisp fish to
nourishthe poultry, theregion under feed hasindicated
an expansion and agreat cost arrangement have brought
about an expansion in zone under wheat. With oat crop
speak to a higher development, on grain crops and
related ranch exercises additionally recorded better
execution. Despite the fact that with the presentation
of trimming design in the state, creation of both
nourishment grains and non nourishment grains have
incredibly increments yet in contrast with generation
of nourishment grains and non nourishment grainshad
not been hel ped proportionately. The genuineissuein
embracing a superior editing design is that ranchers
might not have adequate measure of cash-flow to
contribute and accordingly the ranchers should know
the new devel opments. Government should approach
to support this. The state ranchers ought to value the
significance of cultivation divisionincorporate organic
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products, vegetables, gardening to improving the
efficiency of land, create business and improve their
monetary conditions. Activities are required for the
farming broadening, as expansion occurred in the
Kashmir valley have indicated apositive pattern asfar
as return. There ought to be the Enhancement, a
legitimate harmony between the expansion of grainand
non-oat crops and the computerization of farming.

Deter minantsof crop diversification

Various investigations from creating nations
have uncovered that variables like fast financial
devel opment joined by stoppage of interest for grains
fixed with expanding interest for high worth wares,
expanding accessibility of cutting edge innovations,
declining farming costs, changing job of government,
developing job of private division, improving
production network the board, improving sanitation and
better quality, rising exchange progression and
advancement of capital streams are cultivating the
procedure of yield enhancement. Market accessibility
and size, value chance, land reasonableness and land
rights, water system framework and work supply have
been recognized as significant requirements in
quickening the procedure of yield broadening.
Sichoongwe (2014) found that farm size, right to use
to inputs such as different fertilizers, accessibility of
farming equi pment, and way into the market distance
prejudiced the degree of crop diversificationinthelndia
Several factors pressure the nature and swiftness of
agricultural diversification from small value food to
high valuefoods.

Generally Crop Diversification is depends on
somereason like Resource Endowment: - Namely-

* Agro Climatic Conditions of theregion,

* Sail conduction, labour and Irrigation facility,
* Technical Factor,

* Household Factors,

* Infrastructura factors,

* Pricefactors.

Farm Char acteristics.

* Highlightsof theranch lands, including absolute
developed territory, the percent of complete
devel oped region claimed by the cultivator, the
percent of thisregion at high and low flood levels,
and field scattering.
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* Highlightsof theranch family includingitssize,
and theinstruction level of the head of Family.
* Farm access to public services as measured by

distanceto the neighbouring town and whether
thefarmisconnected to an el ectrical network.

Accessto Extension and Credit:

* The number of farmer contacts with extension
advice from avariety of sources aswell asthe
block supervisors of the government extension
service, contact farmers, NGOs, bank agents,
and input traders;

* An aggregate measure of use of credit
(represented by the total number of loans
obtained from banks, cooperatives, traders, and
money lenders).

Alter native Sour cesof | ncome;

* Indicators of self-governing sources of income
(thenumber of livestock onthefarm, and whether
thefarmer obtainsincomefrom off-farmlabour,
remittances, or other sources of income (forest
products, fish, or commerce).

Farm Assets:

* Farm assets owned by the farmer, including
traction power (animal or power tiller), afarm
cart, and modified transport (bicycle/rickshaw,
moped/motorcycle).

Conclusion

This study aimed to discover the degree of
harvest enhancement and the determinants of yield
expansion of Indian Rural system by different research
and studies done by different researchers. Wereviewed
many research paper and find out reasons which are
answerable for the yield expansion and determent of
harvest enhancement. The outcomes show that sexual
orientation of the central of family, the creation of high
worth harvests by the householdsand family investment
in essential farming equipment and technology
completely and extensively influence crop
diversification while the age of the senior member of
family, whole arable land size, entry to agricultural
markets and entire area cultivated were support to
significantly and negatively force crop diversification.
Thecultivating activity of therancher isprimer to have
positiveimpact just while charming choiceto enhance
crops. Connect with wrinkle has decidedly influenced
both the family's choiceto broaden crop just aslevel of
yield expansion. Accessto manure and accessibility of
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water system has impact on inclination to enhance
crops. Introduction to cultivating data by the families
essentidly influenced degree of enhancement. Ranchers
who go to cultivating preparing much of thetime are
boundto differentiate crop. The separation to the closest
commercial centrefrom property likewise significantly
influenced yield broadeninglevel.
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