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Densities, Viscosities, Excess Molar Volumes and Excess Gibbs
Free Energy of Activation of Binary Mixtures of
Propionaldehyde with Methanol Over the Entire Range of All
Compositions at 298.15, 308.15 and 318.15 K

M vSE.{_B,.Mau.Iage‘, S.V. Gayakwad, S.V. Kshirsagar
' Department of Chemistry, Mrs. K.S.K. Arts, Science & Commerce College, Beed, Maharashtra, India
ABSTRACT

Densities and viscosities of the binary mixtures of propionaldehyde with methanol, ethanol n-propanol and n-
butanol at 298.15, 308.15 and 318.15 K over the entire range of all compositions have beem studied in this

g paper. Viscosity deviations (An), molar volumes Vm, excess molar volumes VE and excess free energies of
; activation of viscous flow AG*E have been determined by using experimental data. Viscosity deviations, excess
4 molar volumes and excess free energies of activation of viscous flow have been calculated and correlated with

Redlich-Kister polynomial equation.

Keywords: Density, Viscosity, Viscosity deviation, Excess molar volume, Binary system, propionaldehyde. ;

-

I. INTRODUCTION

It is general finding that there is a kittle information of the viscosity of binary mixtures propionaldehyde with
methanol and effect of temperature on it. Study of effect of temperature on the viscosity of a liquid is important
and has been studied by some researchers. However, study of the effect of temperature on viscosity and density f
of binary liquid mixtures of propionaldehyde with methanol is rarely reported. Therefore, the main aim of this '
study was to produce the data on the effect of temperature on the viscosity of binary liquid mixtures. Further,
the thermo-physical properties of binary liquid mixtures and their analysis in terms of interpretative models

constitute a very interesting subject [1-2]. The characterization of mixtures through their thermodynamic and
transport properties is important from the fundamental viewpoint of understand their mixing behavior [3-7].
Liquid mixtures consisting of aldehydes and alcohols are of great importance in the field of industries such as in
Petrochemical, Pharmaceutical and Dye [8, 9]. A thorough knowledge of transport properties of non-aqueous
solutions is essential in many chemical and industrial applications [10]. The studies of excess properties such as
deviation in viscosity, excess molar volume, excess Gibbs free energy of activation of viscous flow molecular
interactions of binary mixtures are useful in understanding the nature of intermolecular interactions between
two liquids [11-12]. Binary liquid mixtures due to their unusual behavior have attracted considerable attention [

Copyright: © the author(s), publisher and licensee Technoscience Academy. This is an open-access article distributed under the
terms of the Creative Commons Attribution Non-Commercial License, which permits unrestricted non-commercial use,
distribution, and reproduction in any medium, provided the original work is properly cited
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due to their importance from both theoretical and practical point of view because these mixtures are used in
titration, calorimetry and reaction calorimetry, among other uses [14].

In this present paper, density (p) and viscosity (n) of binary mixtures of propionaldehyde methanol are reported
at various temperatures i.e. 298.15, 308.15 and 318.15 K. Deviation in viscosity (An), molar volume (Vm), excess
molar volume (VE) and excess Gibbs free energy of activation of viscous flow (AG™) have been calculated from
the density ((p) , and viscosity (n), data. Calculated deviation in viscosity and excess functions were fitted to the
Redlich-Kister polynomial equation and the results analyzed in terms of molecular interactions.

II. EXPERIMENTAL METHODS

The chemicals such as propionaldehyde and methanol used for the current investigation were obtained from SD
fine chemicals India. Propionaldehyde and methanol used were of analytical grade (AR) of minimum purity of
999 9%. The purities of propionaldehyde and methanol were cross checked by density determination at
different temperatures. The densities of pure propionaldehyde & methanol and their binary mixtures were
measured by using a single-arm pycometer which was calibrated at the working temperatures with doubly
distilled water. The sensitivity of the pycnometer wrraponded'to a precision in density of 1x10-3 gm cm. The
binary liquid mixtures of different known concentrations were prepared in stopper measuring flasks. The
weight of the sample was measured using electronic digital balance with an accuracy of = 0.0001 gm. An
Ubbelohde viscometer (of 20 ml capacity) was used in the viscosity measurement and efflux time was
determined using a digital clock to within « 0.01 Sec. The experimental temperature Was controlled using
kinematic viscosity bath with an accuracy of + 0.10K.

IIL. RESULTS AND DISCUSSION

The ‘variations in viscosity of different binary mixtures of propionaldehyde with methanol with temperature
and calculated data of deviation in wiscosity (An), molar volume (Vam), excess molar volume (VE) and excess
Gibbs free energy of activation of viscous flow (AG') are given in tables below.
Propionaldehyde with Methanol at 298.15, 308.15 and 318.15 K.

Table: 1-a At 298.15:

[ x1 P (gem?) | H (mPas) | Ay (mPas) | Vm cm’mol® VE cmmol! | AG*E J.mol"
0 07864 |05549 |0 40.7426 0 1512.201
00590 |07883 | 05378 |-00225 | 42.5960 0.0123 1662.324
01237 107902 | 05189 | -0.0396 | 44.6260 0.0184 1822.321
0.1945 | 0.7915 05019 | -0.0505 46.8817 0.0235 1972.254
02736 | 0.7941 04848 | -0.0543 | 493210 0.0289 2121.354
03610 | 0.7961 04692 | -00525 | 520566 0.0348 2268.214
04587 107979 | 0.4491  |-00487  |551281 0.0326 2382.254
05687 107998 | 04326 |-00388 | 585760 0.0278 2462.254
06932 |08017 |04178 | -0.0291 62.4840 0.0177 2317.258

(08356 |08037 | 03912 |-0.0207 66.9421 0.0112 2117.365
1 08056 |03765 |0 72.0953 0 2011354 |
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Table: 1-b At 308.15:

x1 p | Ay Vm VE AG'E

(g cm?) (mPa.s) (mPa.s) cm?mol! cm?mol! J.mol"!
0 0.7764 0.4782 0 41.6391 0 1569.436
0.0590 0.7779 0.4647 -0.0189 43.4925 0.0186 1719.559
0.1237 0.7793 0.4515 -0.0361 455225 0.0247 1879.556
0.1945 0.7808 0.4392 -0.0469 47.7782 0.0298 2029.489
0.2736 0.7823 0.4251 -0.0507 50.2175 0.0352 2178.589
0.3610 0.7837 0.4125 -0.0489 52.9531 0.0411 2325.449
0.4587 0.7852 0.3982 -0.0451 56.0246 0.0389 2439.489
0.5687 0.7867 0.3859 -0.0352 59.4725 0.0341 2519.489
0.6932 | 0.7881 0.3736 -0.0255 63.3805 0.024 2374.493
0.8356 0.7896 0.3604 -0.0171 67.8386 0.0175 2174.612
1 0.7913 0.3461 0 729918 0 2068.589

Table:1-c  At318.15:

x1 p 1 Ay Vm VE AG’E

(gem™) (mPa.s) (mPa.s) cm®mol! cm’mol! J.mol?!
0 0.7711 0.4195 0 42.5803 0 1642.088
0.0590 0.7720 0.4083 -0.0146 44,4337 0.0273 1792211
0.1237 0.7730 0.3965 -0.0317 46.4637 0.0334 1952.208
0.1945 0.7739 0.3823 -0.0426 48.7194 0.0385 2102.141
0.2736 0.7748 0.3704 -0.0464 | 51.1587 0.0439 2251.241
0.3610 0.7758 0.3591 -0.0446 53.8943 0.0498 2398.101
0.4587 0.7767 0.3472 -0.0408 56.9658 0.0476 2512.141
0.5687 1 0.7777 0.3348 -0.0309 60.4137 0.0428 2592.141
0.6932 0.7786 0.3217 -0.0212 64.3217 0.0327 2447.145
0.8356 0.7795 0.3098 -0.0128 68.7798 0.0262 2247.252
1 0.7805 0.3041 0 73.933 0 2141.241

To investigate the molecular interaction between Propionaldehyde and the alcohols, (methanol, ethanol, n-

g propanol and n-butanol), viscosity deviation, excess molar volumes and excess Gibbs free energy of activation
: of viscous flow have been evaluated from experimental density and viscosity using equations 1 and 2
respectively.
Vg % x;&1;+x;.¥i§ o (‘zf,__.‘ﬁ'; o xz.ﬂz)
Pm P e AR SRR (1)
% An = n, — (X0, + x,1,)
SR S @
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where x7 and xz are the mole fractions calculated from mass fractions. M7 and Mz are molar masses, p:and pzare
densities, 7 and 1z are the viscosities of pure components 1 and 2 respectively. p» and nm are the density and
viscosity of the mixture.

The excess Gibbs free energy of activation of viscous flow was obtained from equation 3.

AG*® = RT[lnn,, V,, — (x,lnqV; + x,lnn,13)] =

where R is the universal constant of gases, T is the absolute temperature, V7 and V2are the molar volumes of

component 1 and 2, x and xz represents the mole fraction of component 1 and 2.
Vm is obtained from equation 4 below.

_ XM, tx. M,
o = 3
= e e ()

Where n1,12and 1. are the viscosity of component 1 and 2 and mixture respectively

Figure 1-a: The plots of deviation in viscosity against mole fraction at 298.15, 308.15 and 318.15 K for binary
mixtures of Propionaldehyde with methanol.
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Figure: 1-b, The plots of excess molar volumes against mole fraction for binary mixtures of Propionaldehyde
: ~ with methanol at 298.15, 308.15 and 318.15 K.
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Figures 1-c: The plots of excess free energies of activation of viscous flow, AG*® against mole fraction at 298.15,
308.15 and 318.15 K for binary mixtures of propinaldehyde with methanol.
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The experimental values of densities and viscosities of studied binary mixtures of propionaldehyde with
methanol at 298.15 K, 308.15 K and 318.15 K over the entire composition range expressed by mole fraction x of
propionaldehyde are listed in Tables -(a-c). The densities and viscosities of the studied binary mixtures are
found decreased with increasing temperature and increased with increasing of mole fraction of
propionaldehyde. Qualitative explanation for the behavior of binary mixtures with the change in mole fraction

International Journal of Scientific Research in Science and Technology (www.ijsrst.com) | Volume 9 | Issue 16 @
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can be suggested from the experimental data obtained under study. Deviations in viscosity can be explained by
means of relative strength of molecular interaction between like and unlike molecules. The sign and extent of
dn depends on the combined effect of factors like molecular size and shape of the propionaldehyde and alcohol
in addition to intermolecular forces. For the systems where dispersion, induction and dipolar forces are
operating, the values of viscosity deviations are found to be negative, whereas the existence of specific
interactions between the mixing components of the various binary systems tends to make viscosity deviations
positive. Figure 1-a show the graphical variations of dn for binary mixtures of propionaldehyde with methanol
at 298.15, 308.15 and 318.15 K. The values of dn are found negative for binary mixtures of propionaldehyde
with methanol at all experimental temperatures. As temperature increases dn values became more negative in
case of methanol. A minima of plot x: Vs dn values for all binary mixtures occurs at equimolar concentrations at
all experimental temperatures. Furthermore negative dn values for all the binary mixtures indicate that the
dispersion forces are dominant and furthermore the existence of dispersion forces indicates that the component
molecules have different molecular size and shapes (10).

Figure 1-b shows graphical variation of VE for binary mixtures of propionaldehyde with methanol at 298.15,
308.15 and 318.15 K. In the investigation VE are found positive for all the binary mixtures of propionaldehyde
with methanol at all experimental temperatures. The maxima of plot x1 against VE is obtained at equimolar
concentration for all binary mixtures. The VE values are found increased with increase in the temperature for
all binary mixtures. As the temperature increases VE also increases because of inconvenient interstitial
accommodation due to thermal agitations among propionaldehyde and alcohol. The positive values of V¥ in the
present investigation are resultant of specific interactions formation of hydrogen bonds resulting in positive
contribution (3, 4).

Figures 1-c show the variation of excess Gibb’s free energy of activation of viscous flow AG*™. The vales of
excess Gibb's free energy of activation of viscous flow AG*F for all binary mixture are found positive which
attributes the dominance of specific interaction between propionaldehyde and alcohol and size effect of the
mixing components (11). Positive values of AG™ represents hydrogen bonding between the molecules are
dominant (13). AG*t values incregsed Wwith increase in temperature in all cases however AG* values are found

almost constant for methanol at all studied temperatures.
IV. CONCLUSION

The deviation in viscosity, excess molar volume and excess Gibbs free energy of activation of viscous flow for
the systems Propionaldehyde + methanol at 298.15, 308.15 and 318.15 K has been reported. The deviation in
viscosity of the binary systems Propionaldehyde + methanol are found to be negative and increases with
temperature while excess molar volumes are positive for all binary systems. There is intermolecular interaction
among the components of the binary mixtures leading to possible hydrogen bond formation of the type 0---H-
O between unlike molecules confirming intermolecular hydrogen bond formation between Propionaldehyde
and the alcohol mixtures(14-20). :
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AN ASSESSMENT OF AQUATIC
PHYTOPLANKTON AND THEIR SEASONAL
VARIATION FROM HISTORICAL “KHAJANA
VIHIR” DIST.BEED

Jogdand S. K.

P.G.Department of Botany,Mrs.K.S.K.College,Beed( M.S.)

ABSTRACT

The investigation was done to study and have an ass¢ssment of phytoplankton biodiversity from
Khajana vihir in Beed district of Maharashtra. From June 2018 to 2019 the study was carried
out . Phytoplanktons are most abundant autotrophic element of aquatic ecosystem. They serve
as the basic unit of the aquatic food'web. The abundance of phytoplanktons observed 46 species
of the following Bacillarophyceae ,Chlorophyceae, Euglinophyceae and Myxophyceae. The
population density of phytoplankton shows variation during study period.The dominating group
of phytoplankton was Myxophyceae and lowest Euglinophyceae. In present study revealed that
the water body of Khajanavihir contaminated due to human activities but it is useful for
irrigation and drinking purpose.

INTRODUCTION

Khajana vihir (well) is a historic well situated approximately 6 km south of the township of
Beed .1t was constructed in 991 AD (1583) by a Jagirdar of Beed in the period of Murtaza Nizam
Shah of Ahemadnagar named Salabat Khan. It is believed, the level of water in this well remains
constant even in driest of seasons .Three water currents from the well irrigate the land around
the town. The well is constructed using stones and lime mortar. Total depth of well is 7.0 meter.
The inner diameter of the well is around 19.0 meter up to the depth of 4.7 meter and below this
depth it is 12.6 meter. On this offset of 6.4 meter between these diameters, a lime concrete is
laid to form a nice platform.

International Journal of Novel Research and Development (www.ijnrd.org)
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Khajanavihir (well) acts as a source of land irrigation as well as drinking water for people and

animals. Due to the pollutants as well as entry of sewage waste water and matter and interaction
in between all these factors, some significant changes were recorded in the ecosystem. This-

water body is eco-biologically active, having a variety of flora. Biodiversity of fresh water

phytoplanktons were studied in marathwada region earlier by Kamat(1962, 1979,1980 and
1983) Sarode and Kamat (1984 )Ashtekar( 1980) and Talekar (2009). The phytoplanktons are
the main autotrophic constituent of aquatic ecosystem. Moreover, numbers and species of
phytoplankton’s can be used to determine the quality of waterbody in which they are collected.
Thatis why, the present investigations was decided.

Material and Methods

The samples from the well, Khajana Vihir were collected at monthly intervals during the period
of one year July 2018 to June 2019 for the investigation. The samples were preserved and
stored in 4% formalin for further study. The standard texts, relevant monograph and recent
available literature ~ were used to identify  the phytoplankton(Agarwal
1990;Desikacharya, 1950;Edmondson,1959;Mrugan,1998; Fritch,1956; Patel and Wadgaonkar,
1981 ;Kamat 1962,1963,1974; Philipose,1967). Many published work on aquatic environment
and biodiversity of phytoplankton in fresh water are available, Dixit (1936), Yogesh Shashtry
et,al.(1999) More and Nandan (2003) and also such type of work done by other researchers.

RESULT AND DISCUSSION

In present investigation the phytoplanktons of biodiversity in Khajanavihir waterbody is full of
four major groups of which 11 species belong to Myxophyceae, 9 species to Bacillariophyceae,
23 species of Chlorophyceae and 8 species belong to Euglinophyceae. The Density of
phytoplanktons ranged maximifin from 260x118/1 in the month of April and observed minimum
48x5/1 in month of August. LGradual increase in the total density of population observed
January to April. The annual mean percentage of these four groups was observed about (42.76)

Myxophyceae , (26.70) Chlorophyceae, (27.00), (42.78) Bacillariophyceae and(5.70) of
Euglinophyceae.

The total number of phytoplankton and their species of the water body and monthly average of
qualitative and quantitative identified species are given in
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Table no.1
Month | Class Class Class Class Total
Myxophycea |Chlorophycea |Bacillariophycea | Euglinophycea
c € € c
June |18 42 69 6 135
July |13 29 20 7 69
Aug |12 18 17 4 51
Sep. |39 15 13 2 69
Oct |96 23 15 4 138
Nov |113 18 38 5 174
bDec |39 19 38 6 102
Jan 28 19 82 19 148
Feb 117 28 83 i 135
Mar (16 61 85 14 176
Apr |29 79 131 16 255
May |15 62 80 6 163
Total [417 L% 602 90 1480
% 35.83 33.33 51.83 8.08
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The impact of Global Climate Changes on the Aquatic £nvironment

Jo
Department of Botany (P.G.) Mrs.K.S.K. College, Beed (M.S)
Email: w.sandhyal3@ gmail.com

fAbsrmcr: Change in the global environment which alter the capacity of the Earth to sustain ({'ﬁ:’\}
called as global climatic changes which includes climate alterations, land productivity, water
resources Including oceans, atmospheric chemistry erc. Climatic changes wre most drastic
variables interacting with all live aspects of the world's developments equations. This definition
defined in the 1990 by Global change Research Act (GCRA), U.S. Some Interactiviiy variables
are the melting glaciers sea level rise, coastal erosions, increase in ocean acidity, g global
warming, increased biological invasions and deteriorated biodiversitv, The climatic changes are |
the transcontinental issue. Consequences of climatic changes was primarily originared from the
hvdrologic changes in global water that slowly moved forward tovards the land this continuous
process ongoing of coastal land erosions. Such climatic changes ultimately lead to great impact
on the aquatic biodiversity are the inland aquuculture, eutrophication. Therefore. without
crearine international initiative to save the ecosvstem from climatic changes there will be
possible endangering effects on all living creatures on the earth plane.
Key Words: Global warming, Climatic changes. Biodiversity, Aquatic plants.

Introduction:

Climatic changes are known for their destroying impact on the biodiversity, growth,
biodiversity of aquatic, terrestrial and aerial plants ( 1). Throughout the two decades the word “global
warming” is using in the increased temperature levels of the earth climatic system and its related
effects. Now forgetting the fact that the environment is not only a thermal but also constitutes a large
scale of integrating factors such as a gaseous emission, chemical effluents and deforestation (2). The
major climatic changes showed in marine ecosystem because of overexploitation of fishing
resources, pollution and climatic change (3.4). In fresh water ecosystem includes modifications and
usc of watersheds, human contamination of water resources, altered hydrology and invasive species
(3.5). Many assessments have recognized climatic, change can occur. Over evolutiopary and
ecological time scales as a result of natural and anthropogenic causes ( 1).

As an essential life component of these creatures that were deeply impacted with the fact of
rapidly developing worldwide climatic changes aquatic plants, animals mostly suffering from the
creatures (7). Therefore, the most urgent need for investigating the causes which affects directly to
the disaster of global climatic ghange demands of the structural components of the environment.

In this study, the most of the integrating causes of the global climatic changes and their impact on the

aquatic environments were deeply discussed. Our final goal therefore is to know the devastating

effects of the global climatic changes on the survival, growth and prosperity of the aquatic
L environment with subsequent impact on the world’s human development.

Materials and Methods:

The specific research framework is planned for this paper focusing on the methodologies
commonly used in climate change researches based on the papers published in web of science {WS).
springs link (SL) and science direct (SD). The process ultimately half the fellow researchers to select
the appropriate methodologies in the climate change researchers with their specific research
objective and focuses. The specific research objectives and focuses could be related climate change
policies at the national and local level or assessment and analysis of climate risks. The literature
review defining the research theme and inclusion/exclusion criteria are the initials steps of the
systematic reviews followed by the published papers based on abstracts that leads to evaluation and
analysis of selected papers and results interpretation and discussion.

Results and Discussions:

Ciimatic change is predicted to have wide range on zquatic ecosystem many aquatic specics (o
be under the category of endangered. threatened o extinet specics was mainly maotivated by the
devastating impact of global elimatic changes. Sea ivvel rise with the coastal erosion. increase in
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Discussion: =
1) Increased sea level- Duc to accelerated melting of glaciers and thenmal ¢xpansion of sea water
the level of the sea likely (o be rise by about by half a mcter by 2100. A considerable number of
aquatic species will be threatened with the continuous increase in the sea level to a degree that some
of them will be listed under the category of threatencd or extinet specics by the end of century (10).
2) Effects of Manmade Dams- Humans have constructed dams for water st orage. flood prevention.
clectricity generation, irrigation, navigation and recreation (18,19). There is significant drawback of
dams which is the negative impact on local ecosystems. Dams may interfere with the narural proce ss
of food allocation of habitat and mates. Majority of the rivers kave faced dranatic changes inflow.
reducing their natural ability to adapt to and absorb disturbances. Given predicted changes in global
climate and water needs this may create severe problems, including loss of native biodiversity and
risks to ccosystems and humans from mcreased flooding or water sacristios (16,

3) Effects of Food abundance- Food abundance and availability studies show that the global food
reserve is in a state of continuous decline. The distribution of food production will dramatical ly
change from certain geographical area to the another mainly because of the uprising shortage of
water availability. The effects of climatic change on ecosystem are affected the nature of interaction
among species between phytoplankton and zooplankion can be disrupted by the increase in water
temperature of a certain water body. There is a well-established fact that the diatom blooms and
other aquatic life are drastically affected by the 2lobal warming induced mismatched in water
temperature (20). This in turn will you have severe consequences for resource flow to upper tropic
levels (17).

4) Thermal Effects- Due o volcanic eruptions, variations from the heat of sun and other natural
phenomenal changes involving earth, sea and air the average air temperature near the earth’s surface
shows a lot of variability (20). One major cause is the increased emission of carbon dioxide gas
which is rise the world temperature. Most effect of global warming is the changes in sex ratios in
animals. 2.5-degree celcius temperature represents about half an ‘ice-age’ in terms of dimatic
change, considered a very rapid change.

5) Gaseous Emission- The earth absorbs heat energy of sunshine mainly at the surface to maintain
a steady temperature a balancing amount of energy®is then radiated upwards from the surface at
longer, infrared, wavelength. Some of the gases in atmosphere which are present naturally, mainly.
water vapour, carbon dioxide and methane absorbs of this infrared radiation so acting as ‘Blankets’
over the surface (19). A reduction in PH will have impacts on the entire oceanic system, with high
latitude cold water oceans than warm water oceans. The fact that increased Co? affects: species
differentially means that it is Tikely to drive substantial changes in the species composition and
dynamics of all terrestrial and aquatic ccosystem (1 3).

6) Effects on marine and estuarine environment- Climatic change may results in sea level risc,
water temperature increase and deviations from present wind and water circulation. Estuaries may
loss of breeding areas disturbance of marine waters and associate organisms, changes in circulation
models that affect maintenance of some native speeics.

7) Increased rate of evaporation- The gradually risc in carths temperature leading into water
evaporation. The serious problem due to the unregulated human interferences in the nature, There
will be more common more floods or droughts (13) cause more mortalitics, catastrophes and
cconomic collapse than any other type of disaster. Any increase in their occurrence could be the most
destructive impacts of global climatic changes.

Conclusions and Challenges:

Climatic change is predicted to have wide ra flEC 0N aquatic ecosystem many aquatic specics to
be under the category of endangered, threatened or extinct specics was mainly motivated by the
devastating impact of global climatic changes. Sea level rise with the coastal erosion, increase in
occan acidification is a detrimental factor for the large number of fishes. Global warming affcets the
seX ratio among the marine animals. Thereby. thers is an urgent need for policy integration
throughout government sectors as Coasial plainiig, 1ver basin management agricilhire. fisheries au
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Abstract

[n Paundul area Narayangad Dam is constructed on Eidrupa river which is tributary of Sindphana river. The major crops
in the Beed districts are Sugarcane, Cotton, Soybean, Wheat, Jawar, Bajara, Tur and Udied bean. The Sugarcane is most
important cash crop of study area. The present investigation was carried out during the period of March 2022 to
December 2022 ana rivals that the algal flora sugarcane fields of Paudul area are very rich infancy. A total ot 50 algal
taxa ware encounter under 24 genera belongs to three classes Cyanophyceae 31 species of 15 genera Fowled by
Choloraphyceae 12 taxa of 7 genera and Bacillariophyceae 7 species of 4 genera.

Keywords: Sugarcane; Narayangad dam; Bacillariphyceae; Eidrupg

1 Introduction

The Beed is one of the most important district of Marthwada region situated at north latitude 13°28" and 19°28" and

east longitude between 74°48" and 76°4§". The main source of water is Godavari, ManJra Sindphana and Sina rivers
and dams on same rivers and its tributaries. The major crovs in the Beed dlstncts are Sugarcam. Cotton, Spybean,
Whear, Jawar, Bajara, Tur and Udied bean. In Paundul area Naravangad Dam is’constructed on Eidr upa river which is
tributary of Sindphana river. The major crop of study area is Sugarcane and no reports on soil algal flara of Paundul
area hence we decide work algal flora of Sugarcane fields in Paundul Area of Shu ur Kasar Taluka in Beed district (M. S.)
India.

2 Material and methods

Algal samples were collected from moist soil surface of sugarcane fields at monthly intervals in acid washed bottles.
After collection, algal samples were brought immediately to the Laboratory. The algal samples were preserved in 4%
formalin for further taxonomic investigations. The sun dried soil samples were also collected for their algal components
in order to culture by petri plate method. 1 gram of pulverized soil was poured and spread uniformly into the petri
plates cantoning agarized bolds basal medium (Bold 1942). Liquid nutrient medium was poured into plated at the time
of keeping for incubation and frequently supplemented for the same. The petri plates incubated under the UV tube lights
in algal culture chamber. The growth algal colony and preserved sample observed under the microscope and identified *
with standard literature on algae (Prescott 1951, Desikachary 1959, Sarode and Kamat 1984, Scott and Prescott 1961).

3 Results and discussion

The present investigation was carried out during the period of March 2022 to December 2022 and rivals that the algal
flora sugarcane fields of Paudul area are very rich infancy. A total of 50 algal taxa ware encounter under 24 genera

" Correspanding author MON. Sonawane
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belongs to three classes Cyanophyceae 31 species of 15 genera Fowled by Cholorophyceae 12 taxa of 7 genera and
Bacillariophyceae 7 species of 4 genera (Table 2 and Graph 1). Similar kind of observation made by Gadewar and Lambat
2011observed the Xanthophyta is represented by single genus while three genus in Euglenophyta and 04 genus in
Bacillariophyta. This shows that Cynophycean members are dominant in the cultivated fields. Out of the 87 spps of algal
forms 21 spps of Cynophycean member is nitrogen fixing forms. Only 16 spps were found in regularly cultivating
sugarcane field. Out of the 16, 10 were of Cynophycean member, 03 Chlorophycean members, 01 Xanthophycean
member and 02 Bacillariophycean members. Wagh S.G. and Jadhav MJ. 2017 observed that a total 33 species under the
19 genra belongs to Chlorophyceae, Bacillariophyceae and Cyanophyceae. Yadav 2022 studied soil algal flora of
sugarcane field of Renapur tehsil a total of 166 algal forms were identified from the soils of Renapur tehsil in which 91
belongs to Cyanophyceae, 65 forms to Chlorophyceae and 10 forms belongs to Bacillariophyta. Among the 166 forms of
Cynophyceae belongs to 27 genus, while the Chlorophyceae reperesnted by 26 genus and the Bacillariophyceae is
represented by its 10 genus. -

Table 1 Algal texa of Sugarcane fields in Paundul Area of Shirur Kasar Taluka in Beed district of Maharashtra

Sr. No. I Name of Algal Texa Sr. No. | Name of Algal Texa

Cholorophyceae & . Aphanocapsa nivalis

1. Chlamydomonas mucicola | 7. Oscillatoria acuminata

2. Chlorococcum humicola 8. Oscillatoria acuta

3. Ankistrodesmus falcatus 9, Oscillatoria obscura .
4. Scenedesmus arcuatus “10. JOscillatoria princeps \'
5. Scenedesmus dimorphus 11. Oscillatoria salina

6. Protacoccus viridis 12. . Oscillatoria tenuis

78 Oedocladium indicum 13: Phormidium abronema - |
8. Oedogonium acerosum 14. ° | Phormidium bohneri

9. Closterium acerosum 15. o Phormidium jenkelianum

10 Closterium acutum 16. « | Phormidium n.wlle oS

3 Closterium venus T Phormidium ténue

12. Cosmori ym gtanatum 18. | Lyngbyaallorgei

Bacillariophyceae 19. Lyngbya hieronysnausii 3

1. Synedra affinis 20. . Lyngbya lachneri

2 Navicula clavata 21 Lynghya martensina

3 Navicula grivillei | 22. Symploca muscorum

4 Cymbella cymbiformis 23 Microcoleus acutissimus

o Nitzschia dissipata 24. Microcoleus subtor;llosus

6 Nitzschia gracilis 25. Nostoc commune

7 Nitzschia vermicularis 26. Nostoc linckia

Cyanophyceae 27. Plectonema gracillimum

1 Microcystis stagnales 28. Plectonema tomasinianum

2 Chroococcus minor 29. Scytonema hofmanni

3. Gloeothece palea 30. . | Microchacte tenera

4 Gloeothece samoensis 3 Calothrix marchica

5 Aphanothece nidulans
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Table 2 Class wise percentage composition of Algal texa in Sugarcane fields of study area.

Class Genera | Species | % Composition
Cholorophyceae 07 12 24
Bacillariophyceae | 04 07 14
Cyanophyceae 15 31 62

Total 26 50 100

- ( v m Genera
s Species |
% Comporiton

20

| 10

K A $ -
Cholorophyceas Sacillariopnycese Cyanaphyceae

Figure 1 Class wise abundances and percentage composition 5fAlgal texa in Sugarcane fields of study area

4 Conclusion 3 : i
The present investigation is beneficial tq.kno'wn the algal flora of sugarcane fields. The dominance of cyanobacteria

indicates health of soil and heterocyst’s bearing cvanobacteria are the nitrogen fixing bacteria are beneficial to the
sugarcane yield. ISR - - ~
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Abstract:

In present investigation effect of ethvl methane sulphonate (EMS). sodium azide (SA) and Gamma rays on pollen
fertility were studied in two horse gram (Macroryloma uniflorwn (Lam.) Verde) cultivars namely: Phule Sakas and
Man.The effect of all mutagenic treatments on pollen sterility increased with increase in dose of three mutagens
irrespective of the genotype. The pollen sterility of control plants was 4.25% in Phule Sakas and 6.56% in Man hoth

the Horse gram cultivars.

Increasing trend of pollen sterility with increasing concentrations/loses of all the mutagens could be noticed
in both the varieties. Maximum polfen sterility was induced by Gamma rays 10kR treatments in Phule Sakas and
EMS 0.15%treatments in MAN,

Key words: Horse gram, pollen sterility, EMS, SA and Gamma rays

Introduction

Horse gram belongs to family Fabaceae is a potential grain legume having excellent nutritional and remedial
properties with better climate resilience to adapt harsh environmental conditions (Kumar, 2007). It is one of the
most important unexploited food legumes being grown in almost all over the world including temperate and sub-
tropical regions encompassing the countries in East and Northeast Alfrica, Asian countries particularly, India, China,
Philippines, Bhutan, Pakistan, Sri Lanku and Queensland in Australia (Durga, 2012; Krishna, 2010).

Horse gram has long history as traditional medicine to cure many discases. still it is neglected for its remediul
potential. As per Charak Samhita, the seed of horse gram are useful for the cure of piles, hiccup, and abdomina]
lump, bronchial asthma, in causing and regulating perspiration and in the Sushruta Sarmhite it is mentioned that the

seed powder is useful in stopping excessive perspiration.
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Iniprovement in either single or few cconomic traits and quality characters can be achieved with the help of induced

mutations within the shortest possible time (Manjaya and Nandanwar, 2007), Induced mutation is a powerful tool of
creating new and useful variability for qualitative and quantitative traits (Senapati et al., 2008). Grain legumes
found to be well suited for genetic improvement through mutation breeding, Improvement in nutritional quality of

.ome legume was attempted through mutation.

\laterial and Methods

The experimental seeds of horse gram (Mac roivioma uniflorum (Lam.)Verdc) cultivar two varieties namely: Phule
Sakas and Man were obtained from Mahatma Phule Krishi Vidyapeeth, Rahuri Dist: Ahmednagar (M.S.) India.

Both the varieties were released from AICRP on DLA, Solapur and Mahatma Phule Krishi Vidyapeeth Rahuri,
Ahmednagar MS. \

For present investigation the 300 seeds [rom each variety were treated with chemical and physical mutagens
with different concentrations/Doses. The seeds sown in field following randomized block design (RBD). with three
replications along with controls for raising the M-generation. The dxbtancc hetween two rows and two plants was

20 X 15 em and the distance between two adjacent plots was one meLer

Pollen sterility was determined from 10 randomly selected plants per treatment. along with control. The
pollen grains from freshly dehisced anthers were stained with acetocarmine (1%). Pollen grains stained as uniform
deep red colour was counted as fertile and others as sterile.

Result and Discussion '
Pollen sterility (Table.01-02)
In present study the effect of EMS. SA and Gamma rays treatméhts on pollen sterility increased with increase in

Jdose of three mutagens irrespective of the genotype. The pollen sterility of control plants was 4.25% in Phule Sakas
and 6.56% in Man both the Horse gram cultiyars.

In EMS mutagenic treatments, pollen sterility values were found to he 10.31%, 14.29% and 31.64% in Phule Sakas

variety, while 7.91%, 17.97% and 33. 18% sterility values could be rticordcd in Man at 0.05%.,0.10% and 0.15%

concentrations respectively.
N\
In SA mutagenic treatments, pollen sterility values found 12.76%, 17.94% and 31.15% in Phule Sakas, while

S 4%, 21.54% and 31.56% in Man at 0.02%.0.04% and 0.06% concentrations respectively.

In case of Gamma rays treatments, the polien sterility values were found 8.70%, 17.32 and 33.50% in Phule Sakas
Lnd from 8.27%, 21.28 and 31.66 % in Man at 10kR. 20kR and 30kR doses respectively.

The variety Man has been noted as more ensitive to the all three mutagens as compared with Phule Sakas. Less

induction of pollen sterility could be recorded in Man varietics in EMS 0.05% treatments as compared to SA and

Ciamma rays. Lowest sterility (7.919%) was recorded in Man varieties in EMS 0,05%. As compared to Phule Sakas,
maximum induction of pollen sterility could be detected (33.50%) in 10kR dose in variety Phule Sakas.
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Increasing trend of pollen sterility with increasing concentrations/doses of all the mutagens could be noticed in botl

the varieties. Maximum pollen sterility was induced by Gamma rays [0kR treatments in Phule Sakas and EMS

0.15% treatments in MAN.

A gradual decrease in pollen fertility percentage was reported earlier in Vigna radiata and in Lens culinaris (M. R
Wani and 8. Khan,2003), in horse gram (Kulkarni Ganesh, 2011) and in pigeon pea (Sangle Sunil er.al. 2011
EMS has been reported to reduce the reproductive capacity of the plants. The sterility of the pollen may be duc to:

physiological and genetic changes or may be due to meiotic aberrations.

Table: 01. Effect of mutagens on pollen sterility in M1 generation of Horse gram {Macromloma uniflorun

(Lam.) Verde). Variety: Phule Sakas

Treatment Concentration / Pollen sterility +SE

Dose
Control Control 4.25 0.45
0.05 10.31 1.55
EMS (%) 0.10 14.29 1.46
0.15 31.84 112
.02 12.76 0.87
SA (%) 0.04 17.94 1.03
0.06 31.15 3.30
SER 33.50 s i |
Gamma rays I0kR 17.32 0.95
| SkR 8.70 0.32

-

Table: 02. Effect of mutagens on pollen sterility in M generation of Horse gram (Macrowloma uniflorum

(Lam.) Verde). Variety: Man

Treatment Conce:ﬂratiol_x f Pollen sterility +SE

Daose
Control Control 6.56 1.24
0,05 791 0.81
EMS (%) 0.10 17.97 1.77
0.15 33.18 2.59
0.02 8.64 .96
SA (%) 0.04 21.54 321
(.06 31.56 3.42
5kR 31.66 0.97
Gamma rays 10KkR 21.28 215
15kR 827 1.60
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Graph: Effect of mutagens on pollen sterility in My generation of Horse gram (Macrorvloma uniflorum (Lam.,)

Verde)
POLEEN STERILIEY SN HORSE 11
SRESN mPhule Sakas  WMan |
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ABSTRACT

The geographical location of Beed district is north latitude 18528 and L9° 8" land. east longitude

between 74°48” and 76°45" with many water bodies like river, dams and ak ga the most important

autotrophic elemem of water ecosystem. The present study reviles that the systematic’ cnumeration of some
selected algétl taxa during the period of June 2022 to December 2022 viz. Chara excels. Ulothrix zonute.

Spirogyra s'ubsalsa Hydrodictyon retic adatum and Nostoe pumnforme Gloeomchza m{ermedm

Kevwords‘t}‘l_ongitude Latitude. Autotrophio and Ecosystem.

INTRODUCTION S I W

- . -
The Beed dlslnct is situated flanked by Aurangabad and Jalna districts in thc north, Parbhani in the east,

Latur in the south east, Osmanabad in in south and Ahmadnagar dmthct*m thf wem and sopﬂ'{l\)est It is bounded
by north latitude 18°28™ and 19°28” and east longitude between 74°48 “and 76’43 " The major part ol ihe
district comes under Godavari basin. Godavari, Manjra, Sindphana and Sina are the major rivers that drain the

district along with their tributaries.

Ecologically Algae plays an important role as food source, indicator for pollution. used to make
fertilizers and source of oxygen. The algae are source of food for fishes and aquatic animals and also it contain
a high concentration of nutrients to make fertilizer. The minerals found in algae are also very beneficial to
create flame-resistant plastics and artificial fibers. Algae can also be used to create medicines. As a rt.sult algae
are not only ecologically significant but also economically significant. Algae are present in different habitats
such as aquatic algae (water), terr estrial algae (land) and they also grow as an epiphyte, endophyte. The prescri
research work represents systematic enumeration of some selected algae during the period of June 2022 to
December 2022. The selected algae are used for further rescarch to study the role of algae as a fertlizer 1
observe the productivity. yield, seed quality and nutrients in the Black Gram (Vigna Mungo (L.) HEPPER).
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MATERIAL AND METHOD

The sample of algae were collected randomly from different locations from Beed districts i.e. Sautada
area. Patoda area Majara river, Pali area Bindusara river, Mahasagvi Dam outlet Manjara Dam Dhanegaon,
Bindusara river Beed City and Narayngad area in acid wash collection bottles. All the collected samples were
brought to laboratory. Algae sample was preserved in 4% formalin. The specimens were observer directly under
the microscope and picture are clicked by digital camera. The identification of the Algae was made with the

help of Prescott 1951, Desikachary 1959.
SYSTEMATIC ENUMERATION
Chara excelsa Allen

Prescott 1951, PI. 81, Figs. 7-10, P.338

Plants 6-14 cm. high; stems bearing 7-8 leaves and a double whorl of stipulodes of which the upper row
is longer than the lower; cortication of the internode diplostichous, the primary cortical cells larger and more
prominent than the secondary laterals; 2-3 cells at the tip of the leaves un- corticated, sex organs monoecious,
produced on the same node, oogonia 0.8-1.5 mm. long, investing cells showing 7-10 turns: bracts subtending -
the oogonium longer than the fruit; antheridia 0.32- 0.35 mm. in diarn%tcnrn"“‘ T

S ez
Habitat: Narayngad area. : 9

Ulothrix zonata (Weber & Mohr) f{ '

Prescott 1951, PI. 6, Fig. 14, P, 97 SR B3 B

o 3 o1
Filaments attached, usually long, variable in diameter in the same ' lant mass. Cells elongate-cylindric.
i B o, A, = ,. s S | { g
slightly swollen, with constrictions at the cross walls. Cell walls thick, especially near the base of the filament.
- PP R T ST T ¥

Cells 20-45, in diameter, 21-60u long. Chloroplast a com- pl}}ie circular banﬁs.;p the mid region of the cell, with
several pyre=noids. .. . 4

Habitat: Mahasagvi Dam outlet, = - .

iroGUrD Crh e RleR & | {3 VAR IR AR A
Spirogyra subsalsa Kuetzing | I,i [[iJ,S;s;i p’”! l:‘::,"., P)tg‘l
Prescott 1951, PL. 73, Figs. 1-3, P.321 S S T e

Filaments of slender cells 26-28y in diameter., 35-148u long. with plane end walls: chloroplast solitary.
Conjugation by tubes from both gametangia; fertile cells becomingt slightly swollen. Zygospores ellipsoid; :
median spore wall wrinkled, irregularly reticulate, and brown: 18;‘35;1 in :jianueter, 30-59u long.

Habitat: Pali area Bindusara river. :
Hydrodictyon reticularum (L.) Lagerheim
Prescott 1951, PL. 47, Fig. 1, P.219

The cells up to 200u in diameter, as much as 1 cm. long when fully enlarged, forming a net up to Z.dm.
in length; chloroplast a much diffused reticulum, light yellow-green\color in the plant mass, especially at
maturity. The plant which prefers quiet water and is found in lakes where there is little wave action. Its rapid
rate of reproduction (daughter nets formed within each cell of the parent net) makes it possible for

Hydrodictyon to develop luxuriant growths in favorable habitats. Thick floating mats often result. In some

| IJCSP23A1065 | International Journal of Current Science (IJCSPUB) www.ijcspub.org ] 519



.ijcspub.org © 2023 IJCSPUB | Volume 13, Issue 1 January 2023 | ISSN: 22501770

sections it becomes an obnoxious weed, clogging filters, drains. etc. It is so definitely confined to hard water
that it may be used as an index organism for a high pH.
Habitat: Patoda area Majara river.
Arthrospira platensis (Nordst.) Gomont
Desikachary 1959, Pl. 35, Fig. 2. P.190

Thallus blue green; trichomes slightly constricted at the cross-walls, 6-8 pm broad, not attenuated at
ends more or less regularly spirally coiled; spirals 26-36 um broad, distances between the spirals 43-57 pm:
cells nearly as long as broad, 2-6 pm long, cross walls granulated: end-cells broadly rounded.
Habitat: Bindusara river Beed City.
Nostoc punctiforme (IKiitz.)
Desikachary 1959, Pl. 69, Fig. 1, P.374

Thallus sub-globose up to 2 mm diam., scattered or confluent, attached; filaments flexuous, densely
entangled: sheath delicate, hyaline, mucous: tri- chome 3-4 broad, cells short barrel-shaped or ellipsoidal. blue-
green; heterocysts 4-6.5 p broad: spores subspherical, or oblong 5-6 bro;ld;;md.,,:'i_;& long,. epispore thick and
smooth, heterocysts 2.6 broad, spore subspherical 3.9- 6.6 1 diam. - e
Habitat: Sautada area. - . S fs

sk

-4*3
Gloeomch ntermedia (Lemm.) Geltler :
Des:kachaqu%e Pl 116, Fig. 8, P.560

Thalfg':s spherlcal soft, 3-7 mm diam., filaments less densely packed, bll"htly br;cgsed together: sheath

: %
i 5 [
- RS |

¢ hmr whu.h is many tlmes coﬂed or bent 5.5-8 u broad:

Eg N
cells longer than broad. scldom ‘quadr‘d'l’e 'biue-green, cturocvsts spherical or eloncrate . usually single, rarely in
pairs, 8.6-11.5 u long, spores cylindrical, wnth smooth outer walls,lwnh Khém}‘ "17 G’F ?m [without sheath
12-15 p broad, 55-66 1 long. sheath 0.8-1 j thick. i

Habitat: Manjara Dam Dhanegaon .

DISCUSSION

The systematic enumeration and taxonomic study of algal taxa were made by several earlier researches:
Astekar 1980 systematically studied 670 algal taxa , Magar 2008 reported systematic account of 364 algal taxa
from girna dam of Nashik district, Andhal;: 2008 recorded 215 spices of algae and made there systematic
account from Jayakwadi Bird Sanctuary Paithan tehsil of Aurangabad district and Talekar 2009 encountey 203
algal taxa under 72 genera and made their characterization from Manjara river and its reservoir from Beed

district of Maharashtra.
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CONCULISON

The present investigation of algal taxa is useful for the further research in biotechnology and agricultural
researches. The purpose of research work for the study role of algae as a fertilizer to observe the productivity,
yield. seed quality and nutrients in the Black Gram (Vigna Mungo (L.) HEPPER).
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Abstract

The importance of pulses has been realized due to their high protein, better nutritional food, and fodder and soil
enrichment qualities. Pulses have been considered as an integral part of our diet from time immemorial and have also
found their reference in ancient scriptures such as Puranas and Mahabharata. The major fungal diseases of cowpea
anthracnose caused by Colletotrichum destructivum. In this study all the botanicals, bioagents and fungicides tested
against anthracnose disease of cowpea during Khar"f 2013 and Kharif 2014 were found effective and significantly
reduced the mean disease intensity and pod infection over unsprayed control. Anthracnose intensity and pod infection
slightly increases in Kharif 2014 as compared to Kharif2013.

Keywords: Colletotrichum; Cowpea; Bioagents; Anthracnose <

1. Introduction

India is an agriculture-based country and its growth, development and economy mainly depends upon agriculture.
Presently, contribution of agriculturaabout one third of the national GDP (Gross Domestic Product) and provides
employment to over 70 % of Indian population in agriculture and related activities. The importance of pulses has been
realized due to their high protein, better nutritional food, and fodder and soil enrichment qualities. In Indiaduring 2013-
2014 total area under pulses is about 25.2 milljon ha with total production of 19.3 million tonnes and average yield
about 764 kg/ha (Anonymous 20 14-2015).

The various pulses grown in India, Cowpea (Vigna unguiculata (L.) Walp) is an important vegetable pulses crop and is
popularly known as ‘Chowli’. It probably originated in Asia, Africa and even South America. Central Africa is considered
tobe the original home of cowpea plant. Vavilov (1949) considered India is the main center of origin of this crop. The
major fungal diseases of cowpea anthracnose caused by Colletotrichum destructivum is one of the most destructive
diseases of cowpea that cause a great reduction in cowpea yield (Allen et al. 1998, Latunde-Dada et al. 1999). In India
the disease was first reported by Prassana (1985). The pathogen attacks on all aerial parts of plant and symptoms
usually appear in the form of irregular brown sunken lesions on leaves, lesions merging to girdle stems and petioles. If
conditions are ideal, disease development is rapid causing severe economic losses up to range from 40 to 50 % (William
1975). :

2. Material and methods

The survey was conducted in cowpea growing areas during Kharif 2013 and 2014 in the eleven tahsils of Beed district
viz. Beed, Georai, Majalgaon, Parali, Ambajogai, Kaij, Dharur, Wadwani, Shirur (Ka), Patoda and Ashti to know
anthracnose intensity and pod infection, Observations on anthracnose intensity were recorded on ten randomly
selected cowpea plants per field survey, applying standard 0-9 grade disease rating scale where, 0 = No infection, 1 = 1-
10 % infection, 3 = 11-25 % infection, 5 = 26-50 % infection, 7= 51-75 % infection and 9 = > 75 % infection before
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harvesting given by Mayee and Datar (1986). Based on numerical ratings or scale observed per centdisease intensity
(PDI) was calculated by using following formula given by McKinney (1923).

3. Results and discussion

Results revealed that all the botanicals, bioagents and fungicide tested against anthracnose disease of cowpea during
Kharif 2013 and 2014 were found effective and significantly reduced the mean disease intensity and pod infection as
compared to control. Among botanicals tested (at 10 %), Neem was found most effective and recorded least mean
disease intensity and pod infection 22.24 and 16.65 % in Kharif 2013 and 24.34 and 23.60 % in Kharif 2014, respectively
and there by caused highest reductions in the mean disease intensity and pod infection to the tune of 46.42 and 57.66
% in Kharif 2013 and 47.33 and 50.17 % in Kharif 2014 respectively over unsprayed control. Drumstick was found
comparatively least effective and recorded highest mean disease intensity and pod infection 31.31 and 32.72 % in
Kharif 2013 and 33.38 and 39.56% in Kharif 2014, respectively and there by caused lowest reductions in the
mean disease intensity and pod infection to the tune 0f 19.96 and 16.68 % in Kharif 2013 and 25.72 and 16.44 % in
Kharif 2014, respectively over unsprayed control.

Among bioagents tested (at 0.5 %), T. harzianum was found mosteffective and recorded least mean disease intensity
and pod infection 22.78and 18.34 % in Kharif 2013 and 26.58 and 25.58 % in Kharif 2014, respectively and there by
caused highest reductions in the mean disease intensity and pod infection to the tune of 44.57 and 53.32 % in Kharif
2013 and 42.15 and 45.97 % in Kharif 2014, respectively over unsprayed control. Whereas, P, fluorescens was found
comparatively least effective and recorded highest mean disease intensity and pod infection 26,69 and 24.87 % in Kharif
2013 and 31.72 and 35.66 % in Kharif 2014, respectively and there by caused lowest reductions in the mean disease
intensity and pod infection 34.24 and 36.66 % in Kharif 2013 and 29.83 and 24.67 % in Kharif 2014, respectively
over unsprayed control. i

The treatment of fungicide (Carbendazim 12% + Mancozeb 63 %) tested (at 0.1%) was found comparatively more
effective than the botanicals and bioagents in respect of reducing the disease intensity and pod infection as compared
to unsprayed control. Carbendazim 12% + Mancozeb 63 % (at 0.1%) was recorded least mean disease intensity and
pod infection 20.53 and 13.55 % in Kharif 2013 and 21.56 and 15.41 % in Kharif 2014), respectively and there by caused
highest reductions in the mean disease intensity and pod infection to the tune of 50.42 and 65.45 % in Kharif 2013 and
53.79 and 67.67% in Kharif 2014, respectively over unsprayed control.

-

Table 1 Tahsilwise anthracnose intensity (PDI) and per cent pod infection (PPI) of cowpea in the tahsils of Beed district
during Kharif 2013 and 2014

Tabhsils of Beed District | No. ofLocations | Anthracnose intensity(PDI) | Per cent pod infection(PPI)
' Kharif2013 | Kharif2014 | Kharif2013 Kharif 2014

Beed 5 2877 36.38 32.51 39.10

Georai 4 28.35 31.90 32.00 34.68

Majalgaon 5 34.30 31.58 37.67 34.60

Parali 3 34.12 35.35 36.72 38.72

Ambajogai 5 30.82 37.01 35.16 39.52

Kaij 3 35.17 31.22 38.71 33.79

Dharur 5 32.34 24.32 36.05 27.15

Wadwani 4 29.70 37.07 33.20 41.11

Shirur (K) 3 33.62 42.32 36.32 45.34

Patoda 5 27.44 23.30 30.79 27.00

Ashti 4 26.10 36.30 29.75 39.00

Mean (%) 46.00 30.97 33.34 34.44 36.36
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Thus all the botanicals, bioagents and fungicides tested against anthracnose disease of cowpea during Kharif 2013 and
Kharif 2014 were found effective and significantly reduced the mean disease intensity and pod infection over unsprayed
control. But anthracnose intensity and pod infection slightly increases in Kharif 2014 as compared to Kharif 2013 (Table
1 and Graph 1). Efficacy of botanicals, bioagents and fungicides in controlling anthracnose disease of cowpea were
reported earlier by several workers (Obi 1991, Emechebe and Florini 1997, Awurum et al. 2005, Enyiukwu and Awurum

2012 and Mogle 2013).
; = Antheacnose intenslty (PDI) Kharif 2013 BAntheacnase intensity (POI Kharif 2014
u Par cant pod infection (PP) Kharif 2013 & Por cent pod infection (PD1) Kharif 2014
EER
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L
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Figure 1 Tahsilwise anthracnose intensity (PDI) and per cent pod infection (PPI) of cowpea in the tahsils of Beed
district during Kharif 2013 and 2014

4. Conclusion . .

The present research work is very useful to increase the productivity and yield of cow pea through bio-control of the
botanicals and bio-agents tested against anthracnose disease of cowpea. This applications are useful to increase the
economy and cost benefit ratio to the regular agricultural activity for cowpea production.
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Abstract:
Sclerotium rolfsii Sace, the most destructive phytopathogen of many plants belonging to different families. The Sclerotium resting structures
can survive for long period in critical atmospheric conditions. Chemical control of pathogen of Stem Rot disease can provide certain degree

of control but it also has side-effects on beneficial soil micro-organisms,

human health and environment. The use of fungal biological control

agents is a promising strategy developing in recent years. Specifically, Trichoderma is commonly used as the biological control agent against
variety of phytopathogen including S. rolfsii. Trichoderma spp carries mycoparasitism, antibiosis, induced resistance against pathogen and
competing it for nutrients and space to blocks the growth of Sclerotium rolfsii. These Trichoderma spp. 1. amazonicum, T. taxi, T. evansii, T.
martiale, T. theobromicola, and T. stromaticum are known to have good impact on the phytopathogens.

Keywords: Trichoderma spp, Sclerotium rolfsii Sacc, bio-controt agent..

Introduction: x
Sclerotium rolfsii Sacc is the most destructive pathogen of plants.
Resting structures of Selerotium (Sclerotia) are capable of sustaining
the adverse environmental conditions such as high and low
temperature, In India, among the soil borne fungal diseases, diseases
cansed by Selerotium rolfsii are potential threats for the various
o

Sclerotium rolfsii is especially severe on legumes, Solanaceous
plants, cucurbits and other vegetables grown in rotation with beans
(Hall, 1991). The fungus affects nearly 500 plant species comprising
Composite and Leguminosae, Gramineous species are less
susceptible (Mehen er.al. 1995). ) g
Traditional control measures for Sclerotium rolfsii are the uge of
chemical fungicides which has ill-effects on the soil micro-
organisms, human health and environment. Due to excessive use of
chemical fungicides, the beneficial micro-organisms present in soil
are also affected and ultimately it shows the effect on health of soil
fertility also.

To deal with these adverse effects of chemical fungicides, the use of
biological control agents is a good strategy now a days. Trichoderma
spp. are known to possess the fungal biocontrol agent property.
Trichoderma is also a growth promoter for plants. ,

Biological control of phytopathogen using Tmchodernia species:
Trichoderma species are one of the most promising fungal
antagonists being extensively used in disease suppression and act as
effective antagonist against various soil borne pathogens (Chgteral,*
1° ; Singh et al., 2009; Ram and Singh 2017). They are primary
producers of cell-wall-degrading enzymes which target pathogenic
fungi, the phenomenon that makes them best suited for hiological
control in agriculture (Woo et al, 2006). The Trichoderma 3pp.
parasitizes  phytopathogenic ~ fungi  through  antibiosis,
mycoparasitism, competition for nutrients, and ipduction .of
resistance. Moreover, it leads to the production of various secondary
metabolites which aid in disease resistance against phytopathogens.
These prominent features make them the most popular fungal
biocontrol agent,

The biocontrol capability of Trichoderma was first reported by
Weindling (1932), who studied the role of 7. lignorum in the.
biocontrol of Rhizoctonia solani, causing disease in citrus seedlings.
From this pioneer work, several literatures have reported on
successful biocontrol by Trichoderma spp. Among different species
of Trichoderma, T. harzianum, T. virens, and T. viride are the most
popular ones exhibiting biological control (Singh er @/, 2009). They
efficiently control root rots/wilt and foliar diseases in a wide range of
crops and are antagonistic to a number of soil borne fungi like *
Pythium, Phytophthora, Sclerotinia, Sclerotium, Rhizoctonia,
Fusarium, Macrophomina, etc. and even the root knot nematode
Meloidogyne spp. The first report on its mycoparasitism ability was
made by Cole-Smith er al., (1971), who through microtome sections
demonstrated that medulla of infected sclerotia of Sclerorium
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delphinii was wholly replaced by hyphae of 7. hamatum on agar
plates. Likewise, Henis et al,, (1978) reported mycoparasitism of
Trichoderma spp. against S. rolfsii, where within the infected fungal
sclerotia chlamydospores were produced abundantly in place of
conidia. With passage of time, various Trichoderma spp. have been
found to demonstrate antagonistic effects against S. rolfsii in different
crops.

Owing to their inherent property as plant growth promoters and bio
control agents, these fungi have been widely studied and
commercially marketed as biopesticides, biostimulators, as well as
soil amendments (Harman 2000; Lorito et al., 2004; Khan and
Mohiddin 2018). Now a days in the market, the commercial products
of Trichoderma are available in various forms. Trichoderma-based
products are-booming in the agricultural market with more than 250
formulated products registered worldwide, which alone occupy 60%
of the bio fungicide market (Singh er al, 2012). All these products
are being sold to farmers for disease control and in turn enhance their
yield (Woo et al., 2006).

Manjula ez al., (2004) evaluated 13 isolates of Zrichoderma spp. for
their antagonistic activity against Sc/erotium rolfsii. The antagonists
were selected based on their ability to inhibit the external growth of
S. rolfsii from infected groundnut seeds. 7. viride were identified as
potent antagonists of S. rolfsti. T. viride produced extracellular
chitinase and parasitized the mycelium of S. rolfsii.

Deng, et al, (2007) isolated endophytic Trichoderma
longibrachiatum EF5 from rice and demonstrated that 7.
longibrachiatum EFS5 inhibits the growth of S. rolfsii pathogens by
direct interaction as well as via the production of the microbial
volatile organic compounds (mVOCs). The mVOCs also reduced
mycelial growth and inhibited the production of sclerotia by altering
the mycelial structure.

A study conducted by Yaqub & Shahzad, (2008), revealed that the
disease of seed rot, damping off, root rot of sunflower and mugbean
caused by Sclerotium rolfsii was prevented as well as the plant growth
was enhanced when plants were treated with the conidial suspensions
of Trichoderma spp. Similarly, the conidial suspensions of microbial
antagonists prepared either in water or 10% sugar solution effectively
suppressed root colonization by S. rolfsii and significaritly enhanced
plant growth as compared to control.

Mechanism of Trichoderma bio-control action:
Trichoderma spp. possess different mechanism
phytopathogens which are as follows
Mycoparasitism:

One of the salient features of members of the genus Trichoderma is
their ability to parasitize other fungi. Mycoparasitism is regarded as
one of the most typical mechanisms exhibited by 7richoderma
species for the management of Sclerotium rolfsii (Howell 2003;
Vinale et al,, 2008). This process involves a chemotrophic growth of
the antagonist on the host, followed by attachment and coiling around
the pathogen hyphae (Chet ez al., 1990; Woo and Lorito 2007). The
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reakdown of the hyphal cell walls of Sclerotium rolfsii is done by
‘various enzymes, such as chitinases, proteases, and -1, 3-glucanases
(Cruz et al., 1992; Khetan 2001). f-1, 3-glucanases have the ability
to degrade the cell wall and inhibit the growth of host mycelium and
spore germination (Lin ef al., 2007). Proteases wsually degrade the
cell walls and Sclerotium rolfsii hyphal membranes of the host. The
mycoparasitic activity of Trichoderma has been reported by many
researchers against several pathogens (Mustafa er al., 2009; Khan er
al,, 2011a, b, ¢; Kotze et al, 2011), Several physiological and
biochemical factors facilitate the process of mycoparasitism. Omann
et al., (2012) explicated that G-protein-coupled receptor Gprl plays
an important role in mycoparasitism. Similarly, Kumar et al., (2010)
recognized the role of mitogen-activated protein kinase (MAPK) in
biocontrol activities. Deletion of the MAPK gene affects the
biocontrol potential of 7. virens, and-the mutants were reported to be
less efficient (Mukherjee et al., 2012).

Antibiosis:

Antibiosis usually refers to the inhibition of targeted phytopathogen
by volatile compounds or antibiotics produced by the antagonist
(Irtwange 2006; Viterbo et al., 2007, Haggag and Mohamed 2007),
Many instances of successful biocontrol by Zrichoderma species
have been credited to the mechanisms of mycoparasitism and/or
antibiosis. Trichoderma species is one of the several biological
¢ ol agents producing various types of antibiotics (Lewis et al.,
1989; Handelsman and Stabb 1996). Volatile compounds like 6-
pentyl-2H-pyran-2-one (6-PP) produced by 7. atroviride play a vital
role in Trichoderma-host-pathogen interactions (Lorito er al., 2004).
Apart from rhizospheric ones, a few endophytic species of
Trichoderma, such as T. amazonicum, T. taxi, T. evansii, T. martiale,
T. theobromicola, and T. stromaticum, also have biocontrol property
and can protect plants from phytopathogens through modulation at
omics level (Bailey et al.,, 2006; Bae et al., 2009, Druzhipx‘na etal,
2011). Not all of Trichoderma spp. are registered as biocontrol
agents, although they are commercially available as plant growth
promoters.

Competition: \ v
Trichoderma competes with other phytopathogens for space and
nutritional requirements (Wells 1988). Competition allows the
biocontrol agent to displace the pathogen from the largeted zone.
Trichoderma spp, shows excellent competition with other fungi for
food and nutrients in the rhizospheric zone (Chet et al., 1990;
Irtwange 2006). It was reported that 7. viride displaces
Chondrostereum purpureum, the silver leaf pathogen of plum trees,
by 'mpeting for nutrients (Corke and Hunter 1979). Similarly, 7.
harzianum checks the growth of Fusarium oxysporum by competing
for both nutrients and rhizosphere colonization (Tjamos er al., 1922).
Trichoderma spp. is known to be an efficient producer of siderophore,
which quenches iron from the soil and thus renders it unavailable for
the pathogen. It modifies the rhizosphere through soil acidification,
which becomes unsuitable for the growth of the target pathogen
(Benitez er al,, 2004). Apart from iron and zinc, competition for
carbon is also a deciding factor in determining the antagonism
potential of different strains of Trichoderma spp. (Sivan and Chet
1989, Viterbo er al.,, 2007). Few strains have the ability to colonize
their rhizospheric zone throughout their lifetime. In a study, it was
found that maize plant treated with 7. harzianum strain had a twofold
increment in root development in comparison with control (Harman
et al., 2004). Secondary metabolites such as koninginin A (Ram et
al, 2015) and 6-pentyl-alphapyrone act as plant growth regulators
(Cutler er al. 1986, 1989). Whereas, citric and gluconic acids lower
soil pH and facilitate solubilization of micronutrients and other
mineral components (Harman ef al., 2004; Benitez et al., 2004:
Vinale er al., 2008).

4. Induced Resistance:

Often to defend plants from pathogenic invasion, biocontrol agents
induce local and systemic resistance in host plants to counter the
attack of the pathogen. It emerged as a vital tool by which selected
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bio control agents build up their defence against a broad range of
phytopathogens (Ram er al, 2015). Plants generate induced
resistance as a result of an interaction by a pathogen, upon the
colonization of the roots by biocontrol agents or even after treatment
with a specific chemical (Singh ef al., 2012). The first report of
induced resistance with 7. harzianum strain disclosed that on soil
treatment, bean leaves were given induced resistance against diseases
caused by pathogens such as B. cinerea and C. lindemuthianum
(Bigirimana er al, 1997). Jasmonic acid and ethylene are the
principal components of induced systemic resistance. Certain strains
of Trichoderma penetrate root tissues and induce a chain of
biochemical and morphological alterations to trigger resistance
responses in the host (Singh er a/. 2011; Singh et al., 2013b). Induced
resistance has been reported to be effective in several monocots and
dicots, against infection caused by fungi (Phyrophthora spp., R.
solani, Altemaria spp., Colletorrichum spp., B. cinerea,
Magnaporthe grisea, etc.) and bacteria (Pseudomonas syringae,
Xanthomonas spp., etc.), and even in some viruses like cucumber
mosaic virus (CMV) (Waghunde er al., 2016).

Conclusion:

Trichoderma spp. are good bio control agent for the management of
phytopathogen including Sclerotium rolfsii Sacc which cause
tremendous loss in crop production.
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ABSTRACT

Harmful chemical fungicides as well as fertilizers which are being applied today for increasing crop production,
creates very serious hazardous health problems to human beings and ecosystem as a whole.To overcome all these
disadvantages caused by excessive use of chemical fungicides for controlling disease, a new approach evolved that
uses micro-organisms for the control of phytopathogens i.e., biocontrol of disease.The antagonistic potential of
Trichoderma species which has been long known to ‘control various soil-borne Jungal pathogens in biological way have
been utilized. The faster growth rates with which it competes with fungal pathogen mainly brings upon their
antagonistic characteristics. According lo literature, it is revealed that Trichoderma spp are good for future practice as

a biocontrol agent for controlling varieus plant pathogens.
\

Keywords: Plant disease, Chemical fungicides, Biocontrol agents and 7richoderma spp.

Introduction

Disease in plants, in a simple way defifed as
the series of invisible and visible responses of
plant cells and tissues to a pathogenic drganism
or environmental factor that result in adverse
changes in the form, function‘ or*integrity of
- the plant and may lead to partial impairment or
death of plant parts or of the entire plant
(Agrios, 2005). Similarly, Plant diseases, by
their presence prevent the cultivation of growth
of food plants in some areas; or food plants
may be cultivated and grown but plant diseases
may attack them, destroy parts or all of the
plants, and reduce much of their produce i.e.,
food, before they can be harvested o

consumed(Agrios, 2005). -

The losses produced due to plant diseases are
usually lower in the developed countries and
higher in the developing countries ie.,
countries that need food the most. It is been
estimated that of the 36.5% average of total
losses, 14.1% are caused by diseases.
Considering that 14.1% of the crops are lost to
plant diseases the total annual worldwide crop
loss from plant diseases is about $220
billion(Agrios, 2005).

The agents that cause disease in plants are the
same or very similar to those causing disease in
humans and animals. They include pathogenic
microorganisms, such as viruses, bacteria,
fungi, protozoa, and nematodes, and
unfavourable environmental conditions, such
as lack or excess of nutrients, moisture, and
light, and the presence of toxic chemicals in air
or soil(Agrios, 2005).Because it is not known
whether plants feel pain or discomfort and
because, in any case, plants do not speak or
otherwise communicate with us, it is difficult
to pinpoint exactly when a plant is diseased.

Traditional Plant Disease Management

Methods of plant disease management vary
considerably from one disease to another,
depending on the kind of pathogen, the host,
the interaction of the two, and many other
variables. In controlling diseases, plants are’
generally treated as populations rather than as
individuals, although certain hosts (especially
trees, ornamentals, and, sometimes, other
virus-infected  plants) may be treated
individually. Control measures are generally
aimed at saving the populations rather than a
few individual plants (Agrios, 2005).
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Traditionally the plant disease management can
be classified as regulatory, cultural, biological,
physical, and chemical, depending on the
nature of the agents employed. Regulatory
control procedures aim at excluding a pathogen
from a host or from a certain geographic area.
Most cultural control methods aim at helping
plants to avoid contact with a pathogen,
creating environmental conditions
unfavourable to the pathogen or avoiding
favourable ones, and eradicating or reducing
the amount of a pathogen in a plant, a field, or
an area. Finally, physical, and chemical
methods aim at protecting the plants from the
pathogen inoculum that has arrived, or is likely
to arrive, or curing an infection that is already
in progress (Agrios, 2005).

In general, excluding or reducing the initial
inoculum is most effective for the management
of monocyclic pathogens. Controls such as
crop rotation, removal of alternate hosts, and
soil fumigation reduce the initial inoculum.
With polycyclic pathogens, the initial inoculum
can be multiplied many times during the
growing season. Therefore, a reduction in the
initial inoculum must usually be accompanied
by another type of control measure (such as
chemical protection or horizontal resistance)
that also reduces the infection rate. Many
controls, e.g., excluding a pathogen from an
area, are useful for both monbeyclic and
polycyclic pathogens (Agrios, 2005).

The physical agents used most in controlling
plant diseases are temperature (high or low),
dry air, unfavourable light wavelengths, and

various types of radiation. Chemical agents are
generally used to protect plant surfaces from
infection or to eradicate a pathogen that has
already infected a plant. A few chemical
treatments, however, are aimed at eradicating
or greatly reducing the inoculum before it
encounters the plant. They include soil
treatments (such as fumigation), disinfestation
of warehouses, sanitation of handling
equipment, and control of insect vectors of
pathogens (Agrios, 2005, Mahmood et al,
2016).

The traditional agricultural practice employed
to control the plant disease have severe
disadvantage that it is not effective to check the
pathogen and is not eco-friendly. However,
excessive use of chemical fungicides in
agriculture has led to deteriorating human
health,  environmental  pollution, and
development of resistance in pathogen to
fungicide (Dalvi and Rakh 2017, Bolognesi
and Merlo, 2019).

Trichoderma spp. as Emerging Biocontrol
Practice

Trichoderma species can antagonize and
coptrol a wide range of economicallyimportant
plant-pathogenic fungi and have been known
as biocontrol agentsagainst soil-borne, foliar
and postharvest phytopathogenic  fungal
pathogens andcanalso control viruses and
bacteria (Sivan and Chet 1992; Herrera-Estrella
andChet 1998; Yedidia et al. 2003; Harman
2006).

Tablel: Trichoderma spp showingbiocontrol action against some plant pathogenic diseases

Trichoderma spp Host . v Disease Reference

T. harzianumdé: T Cucumber plant Abd-El-Moity et.al. (2003)

hamatum .

T virideae Groundnut Stem rot Karthikeyan et a/ (2006)

T virideae Ground nut Stem rot Manjula et al (2004)

T longibrachiatum Deng er al (2007)

T harzianum Ground nut Stem rot Ganesan et al (2007)

T'spp Sunflower Root rot Yaqub & Shahzad(2008)

T harzianum Sugarbeet Root rot Rawat & Tiwari(2010)

T hamanatum Groundnut Collar rot > Bagwan(2011)

T'virideae Ground nut Macrophomina phaseolina Doley & Jite(2012)
(collar rot)
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Mechanism of Trichoderma Bio Control
Action: -

Trichoderma spp.possess different mechanisms
to tackle the plant pathogens in lab as well as
in the farm which are listed as follows:

Competition

One of the mechanismsthat is shown by
Trichoderma spp. as biocontrol "agent is
competition through rhizosphere competence.
Rhizosphere competence is important because
a biocontrol agent cannot compete for space
and nutrients if it is unable to grow in the
thizosphere. Trichoderma species, either added
to the soil or applied as seed treatments, grow
readily along with the developing root system
of the treated plant. This-can be shown by
simply plating surface sterilized root segments
from treated plants on an agar medium. After
incubation period, the fungus grows from all
parts of the root. The difficulty in viewing
competition through rhizosphere competence
as a major mechanism in biological control is
that strains of 7' koningii that are excellent root
colonizers exhibit little or no biccontro]
activity against R. solani on cotton seedlings
(Howell, 2003). :

Mycoparasitism or Hyperparasitﬁm

Oneof the salient featuresofmembers of the
genus Trichoderma is their abality to parasitize
other fungi. It is therefore not surprising that
Weindling (1932) described biocontrol by T.
lignorum of citrus seedling disease, incited by
Rhizoctonia  solani, to myc¢oparasitism.
Weindling described the mycoparasitism of R.
solani hyphae by the hyphae of the bjocontrol
agent, including coiling around pathogen
hyphae,  penetration, and  subsequent
dissolution of the host cytoplasm. This
phenomenon occurred regardless of the supply
of external nutrients to the host or
mycoparasite. Although he considered the
possibility that under certain circumstances 7'
lignorum might act as a compelif(_ir for
nutrients with R. solani, he much favoured
mycoparasitism as the principal mechanism for
biocontrol (Howell,2003).

Enzymes

More recent research into the possible
mechanisms involved in biological control by
Trichoderma species has led to several
alternative  explanations  for  successful
biocontrol. One idea that has been advanced is
that enzymes such as chitinases and/or
glucanases produced by the biocontrol agent
are responsible for suppression of the plant
pathogen. These enzymes function by breaking
down the polysaccharides, chitin, and B-
glucans that are responsible for the rigidity of
fungal cell walls, thereby destroying cell wall
integrity(Howell, 2003).

Similarly, Metcalf and Wilson (2001)
described the colonization of onion roots,
infected with Sclerotium cepivorum, by T.
keningii. Hyphae of the biocontrol agent
penetrated into infected epidermal and cortical
tissue of the root to destroy the hyphae of the
pathogen, with little or no damage to
uninfected plant tissue. The authors ascribed
this biocontrol phenomenon to production of
endo- and exo-chitinases by T.
koningii(Howell, 2003).

» Antibiotic mediated suppression

Many instances of successful biocontrol by
Trichoderma species have been credited to the
mechanisms  of mycoparasitism  and/or
antibiosis. In 1983, Howell and Stipanovic
isolated and described a new antibiotic,
gliovirin, from Gliocladium (Trichoderma)
virens (GV-P) that was strongly inhibitory to
Pythium ultimum and a Phytophthora species,
but not to R. solani, Thielaviopsis basicola,
Phymatotrichum omnivorum, Rhizopus
arrhizus, or Verticillium dahlia. Gliovirin also
was not inhibitory to the bacteria Bacillus
thuringensis and Pseudomonas Suorescens.
They demonstrated that mutants unable to
synthesize the antibiotic lost the capacity to
control Pythium damping-off of cotton. &
mutant  (GV-1) with enhanced gliovirin
production was no more effective than the wild
type in controlling the disease (Howell, 2003).

Induction of systemic resistance

Another mechanism proposed to explain
biocontrol activity by Trichoderma species is
that of induction of resistance in the host plant
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by treatment with the biocontrol agent. This
concept is supported by the work of Yedidia et
al., (1999) who demonstrated that inoculating
roots of 7-day-old cucumber seedlings in an
aseptic hydroponic system with 7' harzianum
spores to a final concentration of 10° per ml-
initiated plant defence responses in both the
roots and leaves of treated plants. They also
demonstrated that hyphae of the biocontrol
fungus penetrated the cpidermis and upper
cortex of the cucumber root. The plant
response was marked by an increase in
peroxidase activity (often associated with the
production of fungitoxic compounds), an
increase in chitinase activity, and the
deposition of callose-cnriched wall appositions
on the inner surface of cell walls, Increased
enzyme activities were observed in both roots

and leaves. Interestingly, the plant defence
became muted with time and began to resemble
a symbiotic mycorrhizal association (Howell,
2003).

Conclusion

These literatures support that Trichoderma spp
are good for future practice as the bio control
agent for the management of various plant
pathogens which cause loss in crop production.
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Abstract: In the present investigation the seeds of horse gram (Macrotyloma uniflorum
L.) varieties Phule Sakas and Man were treated with different concentrations of physical
and chemical mutagens. The physical mutagen gamma rays with 05kR, 10kR and 15kR
dose while chiemical mutagens, namely EMS and SA. The different chemical mutagens
concentrations used for treatment were 0.05%, 0.10% and 0.15% for EMS and 0.02%,
0.04% and 0.06 % for SA, respectively. Seed germination and survival of plants at
maturity was observed and perc?:ntagc calculated. Most of the mutagenic treatments
caused decrease in seed germination and survival of plants at maturity.

Keywords: Genetic variation, horse gram, seed germination, plant survival.

.
1

1. INTRODUCTION

Horse gram (Macrotyloma uniflorum (Lam.) locally known as hulga or kulthi is one of the important
minor, rainfed pulse crops of Maharashtra, This crop having drought tolerant and good nitrogen fixing
ability, but receives a low priority in cropping system, soil types etc. it supplies the protein supplement in
human diet, as well as it has medicinal value. It also furnishes concentrated feed for cattle and domestic
animals. It is grown both in kharif and rabbi seasons as main crop, or as a mixed crop with other pulses
and cereals crops. : 5

Mutations have been important in evolution that at one time these were considered to be the chief source
of origin of new species. It is now well established that ultimate source of new variation is mutation
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which coupled with hybridization leads to creation of new genetic variation that is essential for the
improvement as well as evolution of crop plants. During the past about eight decades more than 2500
varieties have been released would wide that have been derived either as direct mutants or from their
progenies .

2.MATERIAL AND METHOD

The experimental sced material of two varieties of horse gram (Macrotyloma uniflorum L.) for present
investigation namely Phule Sakas and Man procured from the ‘Mahatma Phule Agricultural University’
Rahuri, Ahmadnagar India. (MS)

In the present investigation both the varieties of horse gram Phule Sakas and Man were treated by three
mutagens. viz. physical mutagen, . gamma rays and two chemical mutagens namely Ethyl
methanesulphonate (EMS) and Sodium azide (SA). The number of seeds showing emergence of the
radical was counted from the seeds kept in petriplates lined with moist filter paper and expressed as
percentage.

Survival percentage was calculated by scoring the total number of plants attaining maturity (45 DAS) in
each treatment and expressed as percentage over the control. The data were summarized as the means of
three replicates with standard deviation as the measures of variability. One-way ANOVA test was
performed to determine significant differences due to various treatments.

3.RESULTS

3.1. Seed germination: In horse gram the maximum number of seeds germinated on 7™ day after sowing
in both the varieties, namely Phule Sakas and Man. In_control the germination percentage was found to
be 86 £09.27 in Phule Sakas and 83+09.47 % in Man, respectively.

Gamma ray treatment revealed a gradual decreasing trend in germination from lower to higher doses in
both the varieties. The germination ranged from 82 +10.05% to 76 +£04.72% in variety Phule Sakas and
80 +08.62% to 67 +03.87 % in variety Man of horse gram.

After EMS treatment seed germination indicated an inhibitory feature at all the three concentrations of
the mutagen. In variety Phule Sakas germination percentage ranged from 84 £03.84% to 74 £02.47% and
in variety Man 74 +08.02 % to 65 £03.68% respectively.

In SA mutagenic treatments seed germination percentage decreased due to increase in concentrations. In
variety Phule Sakas germination decreased from 82 £0.27% to 70 £0.54%; while in variety Man 71
+01.07% to 62 +0.54% respectively.

This result indicates that, percent seed germination decreased with increasing doses/ conc. of GR, EMS
and SA in horse gram. This clearly indicates that the mutagens have exerted an inhibitory effect on seed
germination. Similar results regarding inhibitory effect on seed germination reported earlier by, Bolbhat,
), Awte and Bolbhat!®) Shirsat, er af .10, Rudraswami ©*), Datir et al./ in horse gram, Jamdade anid
Kashid!™ in Sunflower and Nagargoje and Kashid™® in Chickpea.

The reduction in germination may be due to genetic as well as physiological processes inhibited by the
mutagens resulting in cell maturity. Presoaking of seeds increases the sensitivity to chemical mutagens.
EMS and GR are potent mutagens well known for their action in inducing point mutations, chromosomal
aberrations and enzyme inhibitions.
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Table 1: Effect of mutagens on seed germination and plant survival at maturity in M,
generation of horse gram. Variety: Phule Sakas

Mutagen Dose Germination (%) ;Zr::::;v(l:gl i
Control Control 86 +09.27 | 78 £03.87
05 kR 82 £10.05 74 £05.96
Gamma rays 10 kR 80 £02.58 64 +05.94
15 kR 76 £04.72 54 +02.54
0.05 84 +03.84 69 £03.54
EMS% ] 0.10 79 £03.81 58 £04.56
0.15 74 £02.47 56 +07.64
0.02 82 +0.27 72 +0.62
SA% 0.04 76 +£0.33 68 £0.38
0.06 70 £0.54 +0.46

3.2. Survival of plants at maturity: The results of survival of piants at maturity in control observed 78
+03.87% in variety Phule Sakas and 82 +0.72% in variety Man respectively. The survival % was
decreased than the control in all mutagenic treatments and both varieties of horse gram namely Phule
Sakas and Man. g ’ 3
N
Table 2: Effect of mutagens on seed germination and plant survival at maturity in M,

generation of horse gram. Variety: Man

Mutagen Dose Germination (%) ::::L::;V(]%l g
Control Control 83 £09.47 82 +0.72
05kR 80 £08.62 78 £2.47
Gamma rays. 10 kR 75 +£04.72 74 £1.62
15 kR 67 £03.87 69 +3.54 :
0.05 74 £08.02 73 £02.46
EMS% 0.10 71 £06.32 68 £01.18
0.15 65 £03.68 63 £02.40
0.02 71 £01.07 70 +0.96
SA% 0.04 68 £01.09 65 £0.24
0.06 - 62 £0.54 61 +0.36
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In variety Phule Sakas survival percentage of plants at maturity decreased as increased in concentration/
dose in all mutagenic treatments. In Gamma rays’ treatment survival percentage decreased from 74
+05.96 % to 54 £02.54%. in EMS treatment it decreased from 69 £03.54% to 56 +07.64%, while in SA
treatment 72 £0.62% to 59 +0.46% respectively.

In variety Man there was decrease in the survival % with increasing conc. /dose of GR, EMS, and SA. In
gamma rays survival % decreased from 78 +2.47% to 69 £3.54%, in EMS treatment 73 +02.46% to 63
+02.40%, while in SA treatment 70 :?:0.96% to 61 £0.36 % respectively.

In all mutagens reduced the rate of survival at maturity was recorded by Bolbhat!? | Shirsat, et al¥ in
horse gram, Bolbhat, er al./” in black beans, Jamdade and Kashid"”! in Sunflower.

DISCUSSION

In the present investigation it was found that the two varieties of horse gram responded to Gamma rays,
EMS and SA treatments in respect of seed germination and plants survival at maturity. In the present
investigation germination and plants survival at maturity percentage showed decreased as increased in
dose/ concentrations in all mutagenic treatments in both-the varieties of horse gram namely Phule Sakas
and Man.
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Abstract

The paper aims to obtain exact analytical solution of linear nonhomogeneous space-time
fractional order partial differential equation by improved Adomian decomposition method
coupled with [ractional Taylor expansion series. The solution of these equations are in series
form may have rapid convergence to a closed-form solution. The effectiveness and sharpness of
this method is shown by obtaining the exact solution of these equations with suitable initial
conditions (ICs). With the help of this method, it is possible to investigate nature of solutions
when we vary order of the fractional derivative. Behaviour of the solution of these equations are
represented by graphs using Matlab software.

Keywords: Improved adomian decomposition method; fractional taylor expansion series; mittage-
leffler function; caputo fractional derivative.

2010 Mathematics Subject Classification: Primary: 26A33, 33E12 34A08, 35R11.

*Corresponding author: E-mail: brsontakke@rediffmail.com;




Raut et al.; JAMCS, 37(5): 32-43, 2022; Article no.JAMCS.88923

1 Introduction

The study of nonlinear partial differential equations (PDEs) is a well developed research area.
There are physical models governed by nonlinear [ractional partial differential equations (FPDEs)
in various sciences such as sciences of Mathematics, sciences of Physics, sciences of Chemistry, and
sciences of Biology as well as in technologies [1, 2, 3, 4, 5, 6]. Several researchers have focused
on the study of physical models directed by FPDEs. The difficulty of getting the exact solution
of equations in such models is an important and attractive area of research. Not all nonlinear
equations in physical models have an exact solution, therefore, many researchers have developed
various methods of solving nonlinear FPDEs. The Adomian decomposition method (ADM) [7, 8]
is a powerful tool to determine solution of fractional differential equations. In a present years, a
numerous attention has been devoted to the study of the Adomian’s Decomposition Method (ADM)
[9, 7, 8]. Cherrualt et al. [10], Adomian and Rach [11], Duan et al. [12], which permit us to survey
the properties and solutions of a huge variety of ordinary and PDEs, as well as of FPDEs, which
express several mathematical problems, or can be used to mathematically model diverse physical
processes. From a historic view, the ADM was first introduced, and enormously used in the 1980's
[13, 14, 15, 16], and afterward many mathematicians and scientists have constantly modified the
ADM in an attempt to upgrade its accuracy and/or to widen the applications of the initial method.
Duan, Rach and Wazwaz [17, 18, 19, 20, 21, 22, 23, 24] put in a lot of effort to improve ADM.
The ADM procedure to solve linear or nonlinear boundary value problems using the Duan-Rach
recursion [25, 26, 27], which is intrinsic to the ADM, does not itself require Green’s functions, Dirac
delta functions, and discretization techniques such as a finite-difference method or a finite element
method. Also, it does not invoke the shooting method, special basis functions, guessing the starting
term, linearization, perturbation, and so on. Importantly, fast, efficient, cost-effective and accurate
solutions can be found without the need to resort to high performance computing. As the nonlinear
terms are not ignored or crudely linearized, a much better appreciation of the physics of a particular
problem ensues. This aspect of simulation is often lost in numerical methods. A key concept is that
the Adomian decomposition series is any rearrangement of the Banach-space analog of the Taylor
expansion series about the initial solution componenf’ function that permits solution by recursion,
in which the aloresaid rearrangement is accomplished through the choice of the recursion scheme.
The ADM yields a rapidly convergent sequence of analytic functions as the approximate solutions
of the original mathematical model. The most important work about convergence has been carried
out by Cherruault [28]. Further remarks about the convergence of the decomposition method are
in [10]. Historical view & ADM given by Rach in [29].Thus the ADM subsumes even the classic
power series method while extending the class of amenable nonlinearities to include any analytic
nonlinearity.

While Shawagfeh [30] has employed ADM for solving nonlinear fractional partial differential equations,
Daftardar-Gejji and Jafri have obtained solution of numerous problems [31] by using ADM. Also
Dhaigude and Birajdar [32, 33] extended the discrete ADM for obtaining the numerical solution
of system of FPDEs. Chitalkar-Dhaigude and Bhadgaonkar in [34] have shown that the ADM is
more convenient than the Charpit’s method to solve first-order nonlinear PDEs. Sontakke and
Pandit (35, 36] investigates the iterative solution of linear and NFPDEs using fractional ADM.
Bhadgaonkar and Sontakke [37] obtained exact Solution of Space-Time FPDEs by ADM. El-Wakil
and Abdou have discussed a new application of ADM on nonlinear physical equations in [38].
Az-Zo'bi improved the Laplace decomposition method to obtain approximate analytical solutions
of linear and nonlinear differential equations and systems in [39] and also apply the modified
decomposition method for the solution of isentropic flow of an inviscid gas model (IFIG) in [40]. Az-
Zo'bi and Al-Khaled proposed a new convergence proof of the ADM for a mixed hyperbolic elliptic
system of conservation laws in [41] and also Az-Zo'bi apply ADM to develop a fast and accurate
algorithm for systems of conservation laws of mixed hyperbolic elliptic type in [42], Az-Zo'bi et
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al. [43] have modify the reduced differential transform method to be applicable for a wide range of
nonlinear PDEs using Adomian polynomials, and new generalizations of transformed formulas are
established.

Rach et al. [44] created a new modification of the ADM for solving ordinary differential equations
(ODEs) using the Taylor expansion series for a nonhomogeneous term. N. Khodabakshi et al. [45],
discussed the basic ADM method and extended the proposed method in [44] to solve time-fractional
ODEs. As a result of these ideas, Dhaigude and Bhadgaonkar in [46] combined the ADM with a
fractional Taylor expansion series and obtain an almost analytical solution of physical models such
as Gas dynamics model, Advection model, Wave model, and Klein-Gordon model in nonlinear
nonhomogeneous space-time fractional PDEs. The fractional Taylor expansion series used in this
method is represented as a differential transform in the differential transform method [47]. This
method is developed specifically for nonhomogeneous differential equations. The main aim of this
paper is to implement improved ADM to solve the linear nonhomogeneous space-time fractional
partial differential equation so we write proposed method in [46] for linear fractional PDE. The
solution of this equation is calculated in the form of convergent series with easily computable
components. The space-time fractional derivatives are described in the Caputo sense.

The paper is structured in this way: in section 2 few basic results about fractional calculus and
related properties are given which are used in this paper, while in section 3 we clarify the steps of
the improved ADM for solving nonlinear nonhomogeneous space and time fractional order PDEs in
section 4. Section 5 is conclusions.

2 Basic Definitions
In this section, basic definitions on fractional calculus are discussed which are useful for further
discussion.
[6] Let f € Ca and @ > —1, then Riemann-Liouville fractional integral operator (RLFIO) of
w(z, t) with respect to ¢ of order a is indicated by /2 w(z,t) and is explained as
] = 1 g (—1}
Ifw(z,t) = @ /, (t—1) w(z,7)dr, t>0,a>0, (2.1)

.

[6] Let m—1<a<m,t Rand t > 0. The Caputo fractional derivative operator (CFDO) for
the function f € H'([a,b], R+) with order & > 0 is explained as

1 ff m—g—1 amw
Sk =) =T,
w(z, t) = {‘r(”m— a) Jo a7 2.2)
d_w a=meN
atm '’ '
We have following properties of RLFIO and CFDO
Plp+1) <
Dok — (n—a)
¢ I(p—a+ 1)‘ ' (&)
o Plp+1)
Jeh = AT ) (pta) = ;
t F(,u+n+1}t y a>0, p>-—1 (2.4)
Note that the relation between RLFIO and CFDO is given by:
m—1 k
a 4
I Dfw(z,t) = w(z,0) - ¥ w("){x,O)H, m—-1l<a<m. (2.5)

k=0
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Mittage-Leffler function (MLF): The MLF for one parameter and two parameter is explained

as follows
£at) =3 Ty (@€ CiRel@) >0)

Eu,ﬂ(t) = "Z=‘; P(Q’ﬂt—‘:—m' {alﬂ =g RC(C!, 18) = 0)'

When we apply CFDO on MLF we get
D Eq(at®) = aEq(at®), (2.6)

where a is constant.

3 Analysis of Method

Consider the initial value problem (IVP) for space-time-FPDE of order 0 < a <1,

Dfw(z,t) + Dfw(z,t) = g(z,t), (3.1)
w(z, 0) = h(z), (3.2)
or equivalently
L(w(z,1)) = g(x,t), . (3.3)
w(z,0) = h(z), (3.4)

where w(z, t) is unrecognized function which we want to determined, ¢ is time variable, z is the space
coordinate, L(w(z,¢)) is fractional differential operator gnd g(z,¢) is nonhomogeneous function.
Now, applying the RLFIO I* on both side of equation(3.1) and use the IC (3.2), we attain:

w(z,t) = w(z,0) + I [g(z, t) — Dy w(z, t))] (3.5)
The unrecognized function w(z, ) can be expressed as an infinite series of the form
b ©
w(w, t) = Ew,.(w,t} (3.6)
n=0
Suppose that g(z,t) is analytic. Its fractional Taylor expansion series [48, 49, 47] is:
= <]
9@ ) =373 Gaalk,h)a*1", | 37)
k=0h=0

where

Gaalk,h) =

1 ayk ayh
[(ka + 1)I'(ha + 1}‘” G CD)] I
and (D*)f=D2DZ.D2, k times.

By using (3.6) and (3.7) in (3.5) we attain

i w(z,t) = h(z) + I® [i i Gainlk, Wz*t" -~ D2 i wa(z, t)] , (3.8)

n=0 k=0 h=0 n=0
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3 iz, t) = h(z) + I [io (k,0)2(% 4 3 Gk, 1242 4 - ]

k=0 k=0

_re [D: S t)]. . (39)

n=>0

n=0

Taking term by term comparison on both side of equation (3.9), we set recursion scheme like:
wo(z, t) = h(z),

wi(z,t) = I | ) Ga,alk,0)z** — D',‘wo] 3
" k=0

wa(z,t) = I8 | 3 Guralh, 1)t — D;;wl].
~ k=0

r oo
wz(z,t) = I ZG.,,;. (%, 2)e" e = D_‘,’tug] :
k=0

and so forth. Then the solution w(z,t) of IVP (3.1) 2 (3.2) is

m
¢!n+1 = an(z.f‘) (3-10)
n=0
which gives
dm s = u(at). - (3.11)

4 Numerical Applications

The effectiveness and sharpness of the improved ADM can be demonstrated by applying it to space-
time fractional nonhomogeneous linear partial differential equation.

Example 4.1. Consider™he linear nonhomogeneous space-time fractional PDE,

o z“ o 2a
I‘(n ey ——— Dw(z,t) + Dffw(z, t) “TatD l)t Eang+a(t™) +w, O<ac<l (4.1)
with initial condition g
W($| 0) = P(.Q—-I-l)' (4.2)
Applying Ii* on both sides of equation (4.1) and use initial condition (4.2), we have
O, o z° z* 2ax
w(z, t) = w(x,0) + If [ l"( s 1) Sw(z,t) + ot l)t ® Eog 14a(t? )+w],
Iﬂ
w(z, 1) = m—-_'_—l)*}‘h [ Ia +1)D cw(z, t)-l-mt FEa,, 1+o(t )+w] (4.3)
Here 4o
y(:c! t) 1—1( a+ l)t E‘lu 1+u(fp )
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By using (3.6) and (3.7) in (4.3) we have

i o ) +I[ i wEG K, mzkehe 4 3 ]
“=D|Un T.t)= Tla+1) i l"(a+1:| wy + £=: = n.n( shjE 'EWN .
S il +r"[— = n“x +3 unt 3 Gaalk o)zt on
uml“w" ' P F(Cl L l) 4 r(ﬂ + 1} =0 = n=0 e k=0 5 “( 2
it af: Ga,a(k 1)z5 + 2 Ga,alk, 2432 4 .. ] (4.4)
k=0 k=11

Here first few coefficients of Ga,a(k, h) are given in Table 1. Taking term by term comparison on

Table 1. The components of Gq . (k, k)

Gaalkh) GuakB) | Goalk 1) | Gk, 2)| Gunlk.d) [C..(k4)
k= varics vertically
h — varies horizontally

Gon(0. 1) 0 0 et 0 0

Gaa(l,h) 0 |Immem| 0 |eetwsm| O

Gaul2,h) 0 0 0 0 0
0

Gaul3.h) 0 0 0 1]

both sides of equation (4.4), we set recursion scheme as follows: -

z
wo(z, t) = Tt
wy(z,t) = I} [ - mp, wy + wp + gE‘q aq,n{k.ﬂ)x* ¥ ],

" n

x x
r(u T T r(a+ il f‘(u+1)+u]'

"‘ﬂ

‘r(a +1) I'(u gl 1)]

D c'auk lun
o +1) w1+w1+k§} (ky 1)z ]

= ¥ 0+

iy
.
s = 57 -
-

I‘(u 1) r_(:ﬁ'ﬁ]
‘:h\

l"(o +1)P{2a +1)"

x ::“ o — @ o
wa(z, 1) = I [— mp, wa + wy + k}:_c Ga.alk, 2)z*t? ] :
- e ‘2:\ =° “Jn
=1 [ - D¢ ]+ + n]
I‘(u +1) I‘(u+ 1) M(2a 4+ 1) Ma+1)I'(2a + 1)

X, =2 ‘!a i ™ -
Tla+1)D{2a+1)  Tla+1)F2a+1)]

o0
- D3 w . Go.all, 320,
I‘(n+l) £ J+Wd+"z=; .l Iz

Iu
+mm]-
_ :li “n
T Pla+1)T4a+1)'
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and so on. Then the exact solution of IVP (4.1)-(4.2) is

--t)—i ol = [1+ il ]
wz,t) =) wnl&) = ey M Fa s ) T TatD T )

n=0

z° o9 tiuk
T Tla+1) g T(2ak+1)’

wiet)= T:%I—)Em(t%}. (4.5)

If a = 1 then IVP (4.1)-(4.2) is

cw, + wy = wsinh(t) + w, (4.6)
with IC
w(z,0) = . (4.7)
the exact solution of given IVP is
w(z, 1) = zcosh(t). (4.8)

If a = § then IVP (4.1)-(4.2) is

2‘/§D§w(z,t} - D?‘w(x,t] = 2\/%}:}'1.%(1} +w, (4.9)

w(z,0) = 2‘/% - (4.10)

w(z,t) = 2\/%8. (4.11)

with IC

the solution of given IVP is

15—
%o} /.
m— /
=45 —el)f i
us=06 f
e S w=0.4 /
* Exacl /
i = ¢ £ !
:. VA
15 //
//
10 .t
// =
5 S ¥
" . *
—*—"’_*—:—W A ‘ :
0 05 1 % 2 25 3 35 &
me}
Fig. 1. 2D Graphical representation of solution (4.5) of IVP (4.1)-(4.2) for different
values of a such as a = 1,0.8,0.6,0.4 and exact when z = 0.25 5
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wix,1)

2

¥iapace) I{time)

Fig. 2 and Fig.3. shows the 3D Graphical representation of solution (4.5) of IVP
(4.1)-(4.2) for different values of o such as a = 1,0.8,0.6,0.4 and exact solution (4.8)

Remark 4.1. : Fig.l. is the graphical behaviour of improved ADM solution (4.5) for different
values of a such as @ = 1,0.8,0.6,0.4 and exact solution (4.8) when z = 0.25. 3D graphical
representation of solution (4.5) of IVP (4.1)-(4.2) for different values of o such as o = 1,0.8,0.6,0.4
are given in Figure?? and Figure??. It is clear from Fig.1. Fig.2. and Fig.3 that, when the limit
@ — 1, the solution (4.5) approaches to the exact solution (4.8).
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5 Conclusions

The applicability of improved ADM is demonstrated by some physically significant linear nonhomo-
geneous fractional partial differential equation of order 0 < a < 1. It returns either a fast convergent
series or an exact solution. Another advantage of this method is that we can see where we want
to stop the recursion by looking at the coefficient table that is created during the process. The
solution of these models are in series form may have rapid convergence to a closed-form solution.
It is a more convenient way to solve such types of partial differential equation with the help of
improved ADM than general ADM.
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Abstract:

In the past period women faced many barriers and problems. She had considered as
secondary in the society. She was not treated as a member of the society and always insulted,
neglected and mistreated. With the commencement of feminism a women got a separate identity. In
the third world societies and in many religions she is not given a proper position .Even at present,
she is treated as a showpiece, a sign of prestige. She always proves to be the victim of success in war
an easy object to be captured and thought as only a toy. Feminism establishes the importance and
significance of the women in the present society. This,research examines how one changes her status
after the rise of feminism. Many feminist writers have raised their voice against the evil practices in

the society. After the arrival of feminism, the status of women has been changed.

»

Keywords: Feminism, Status, Discrimination, Racism, Rights, Gender bias, Equality etc.

Introduction:

Women, since the ancient times has been treated as an object for pleasure or an

animal to be tortured and beaten, a commondity that can be sold like a slave or a bonded labour tied
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with the rope of marriage her existence in all culture had been treated as either non entity or an

dependent object on the male world.

- The Greek, the Roman, the Egyptian and the Asian cultures toughtwars among themselves
and robbed the women of the defeated party. Even the Crucates, the rulers of different religions
thought women as something to be taken away. The Black were the slaves sold like animals in the
past. The women were thought inferior. Even to the slaves, survents and other labours. She was the
first to be a victim and the last to be respected by the then society. Like Earth, She was born only to
suffer. Feminists like Elaine Showalter and Kate Millett raised the voice for women. A woman has
the greatest pleasure of motherhood and the easy prey of dominating male. She is always referred to
as 'weaker or fairer sex'. Kate Millett painted the picture of women in which the eyes were shown as
breasts and the lips as the private part these two feminists established the credentials of women as
part of mankind. It is shocking that in the Western countries very recently the women were given
power of voting it’s only in India that since the commencement of the Constitution man and women

were bestowed with one vote each.

The sense of quality the double standard of society and treatment of women as if they had
only the physical existence and lack of physical or emotional power. The last class, caste and
colour are treated as inferior species. It is womankind that was inferior even to the inferior in the
world had been in the past. The political system of matriarchy whereas the interior world of women
is ruled by masculinity. The women happen to be the first grower of crops as well as kids but they

did not have any social position.

Research Questions:
This research study tries to answer the following Questions,

1. What was the condition of women in the past?
2. What is a concept of feminism?
3. Is feminism beneficial for development of women?

4. Has feminism changed the life of women in the modern society?

“Concept of Feminism and its influence on the status of Woman in the modern society”

2




Research Objectives:

The proposed rescarch paper is to show the meaning, definition, origin, forms of
development of feminism, issues and importance of feminism in the modern society. The purpose of

the present study is to highlight the following objectives:
1. To find the meaning and origin of feminism.

2.To know the condition of women in the past.

3.To understand the changing status of women.

4.To stress significance of women in the present times.

5.To understand the importance of feminism movement in the modern society.

Research Methodology:

The proposed research paper descriptive, comparative and evaluation methods are used as

well as critically analyzed the existing information from secondary sources.

Discussion: 4

Feminism is movement for women which raise the status of women in the society. After a
long struggle the world of yomnien are improved. Feminism has given an unending voice to women
and the main purpose of the feminism movement is to solve women's problem and removing the evil

practices in the society against women.

This research discusses basic concepts related to feminism, such as origin, definition,

types and waves and how the status of women has changed in the modern society.

Definitions of Feminism:

Many scholars define feminism in the following way,
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1.“Feminism is a theory as well as a political, cultural or Economical equal right and legal

protection for women”. (Longman Dictionary) i

2. “The belief that women should be allowed the same rights, power and opportunity as men

and be treated in the same way or the set of activities intended to achieve this state”. ’
(Cambridge Dictionary) ]
3.Zara Huda Faris thinks:

“Women need feminism because it is a woman who suffers from injustice.” “Women

have traditionally been dehumanized by a male dominated society as patriarchy.”

(Interview on 20 Jan. 2015)

Origin and Forms of Development of feminism:
The Origin:

The term feminism appeared in France at the end of the 1880 in HUNBURTINE
AUCLERT’s Magazine under the name La CITOYENNE La Feminite ,where she tried to criticize
male domination and demand women'’s rights in addition to emancipation. The promise of french
Revolution. The word feminism comes from the ]:atin word FEMINA, Which describes women'’s
issue and status. The French Revolution started with the fall of Bastille on 14 july 1789.The
principles of the French Rewelution had been ‘Liberty, Equality and Fraternity'. The tragedy is that

there is still neither complete liberty nor equality for women.

| Types of Feminism:
There is different type of feminism in the course of time.
1. Radical Feminism:

Radical feminism was a movement with the belief that sexism is deep rootéd in
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Society and there are problem of gender. The problems are men work outside and women work

in house.
2.Liberal Feminism:

It is related to equal pay for equal work and concept of healthcare and justice

against sexual and domestic violence.
3. Socialist Feminism:

Socialist feminism thinks of social equality. It is against capitalism .It focuses on

economic and political aspects pointing out the difference based on the capital system.
4. Ecofeminism:

Women are paidless than men for the same work. The women’s rights are related to

political, social, cultural and financial factors.
5. Cultural Feminism :

In fact, women have higher virtues; They are kinder and gentler then men. If women

were empowered they would change the world into a better place.
6.Global Feminism:

There Should not be any difference among women in different nations different
races and different classes. In fact, any woman in the world should be treated as an equal to any

man. It is a long process to change the society completely but efforts should go on.
s -

Waves of Feminism:

There are different waves such as the first wave in the 19th Amendment
of US Constitution in 1919 has given women all rights. The second wave was between 1960s-
1980s that allowed equality and no discrimination. Betty Fridan in her book The Feminine
Mystique in (1963) was a great eye-opener. The third wave feminism had been in 1990s as the

second wave feminism was failed.

It is true that in spite of struggle for rights and cry against injustice had been develo-pment
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of feminism however even at present the women is treated as a sccondary citizen and she s 3
victim of double standard, The great women in feminist movement had been Virginia Woolf
(On Women And Writing) (1979), Ealine Showalter ( Speaking Of Gender) (1989), Kate Millett
(Sexual Politics) (1970), Julia Kristeva ( Desire In Language)( 1982), Abel Elizabeth(Writing
and sexual difference) 1982, Adichie C. N. (We Should All Be Feminist's)( 2014) , De Beauvoir
Simone, (The Second Sex) (1961) . Betty Fridan ( 7he Feminine Mpystique) (1963) Kalpan Cora
( Sea Changes:Culnre and Feminism (1986) .

female relationship.

Showalter compares Old Testament with New Testament and blames the religion for

treating women as sinners. D.H.Lawrence praised Indian culture for sex is one of the

world and creates a sense of honour for women. The die- hard concept such as Man hater or
woman hater (Even Womanizer) should be totally discarded Feminism no doubt has helped

female population however in the Western and the Eastern part of the world. There are different
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opinion about the rights of women. It is not proper to mention the names of religions which
poligamy is allowed. Man and woman are made for each other. In old days the kings were
allowed many marriages to create friendship among the countries. Feminism helps to develop the

status of woman in the modern society.

At present, however in spite of the success of feminism, there are some loopholes,
drawbacks and shortcomings in treating women in the true sense of the terms liberty and equity.
It should not be forgotten that present the plight and predicament. The troubles and tortures and
the trials and the tribulations of women are totally destroyed. One has to hope for the future and
the welfare of women. In my view the modern women are efficient for handling all the
responsibilities in all the field of life. She can work like man in effective manner. The status of
woman has been completely changed in accordance with the increasing demand in various fields.
It is only expected to prepare proper policies for the development and empowerment of women

in the society.
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Causes and Impact of Labour Migration: A Case Study of
Marathwada Region

Dr.Sidharth S.Jadhay
Head & Research Guide
Mrs.K.S.K. College, Beed

Introduction:

Migration is shift from a place of residence to another place for some length of time
or permanently including different types of voluntary movements. It has great impact on
economic, social, cultural and psychological life of people, both at place of emigration as
well as of migration (Kaur, 2003). In India the labour migration is mostly influenced by
social structures and pattern of development. Urieven development is the main reason of
migration along with factors like poverty, landholding system, fragmentations of land, lack
of employment opportunities, large family-size and natural calamities. The high-land man
ratio, caste system, lawlessness and exploitation at native place speed up the breakdown of
traditional socio-economic relations in the rural areas and people decide to migrate to
relatively prosperous areas in search of better employment and income. Diversification of
economy and increased land productivity in certain areas, rapid improvement in transport
and communication means, improvement in education, increase in population pressure and
zeal for improving living added momentum to the mobility of population in India (Roy,
2011). Those who migrate to new areas experience certain socio-psychological problems of
adjustments with the residents.of place of migration.

The relationship "between migration and work has been transformed in recent
decades. Between 1990 and 2017, international migration flows increased from 153 million
to 258 million. Immigration to high-income countries, particularly for work-related
purposes, has accounted for the majority of this growth (United Nations, 2017). While there
are many drivers of these trends, they have been facilitated in part by labour migration
policy changes including the growth of temporary and employer-sponsored visa schemes
and the introduction and expansion of cross-border labour mobility zones (Castles et al.,
2014). Nevertheless, compared to goods, services and capital, where cross-border trade and
movement have been liberalised substantially, there remain considerably greater constraints
upon the free movement of labour (McGovern, 2007). Changes to immigration policies,
including changes enabling the expansion of migrant labour supply, have produced major
political challenges. Policymakers in many countries have recently struggled to balance the
perceived disruptive impacts on jobs and communities with the potential economic benefits.
The pivotal role that negative public attitudes towards immigration played in Donald
Trump’s presidential election in the USA, the Brexit referendum in the UK and the ascent of
far-right parties across Europe exemplifies this (Gumbrell-McCormick and Hyman, 2017).
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Nonetheless, the institutionalist focus of an employment relations analytical lens
brings key advantages for analysing migration and work issues. While these issues have
been relatively neglected within employment relations research compared to other
disciplines, several employment relations scholars have made important contributions to
migration research in particular areas. These include understanding why migrant workers are
channelled into particular workforce segments (e.g. Piore, 1979; Waldinger and Lichter,
2003); identifying the reasons for discrimination against migrants in workplaces and the
labour market (e.g. Taksa and Groutsis, 2010; Yu, 2019); analysing particular types of
management practices in workplaces and industries where migrant workers are concentrated
(e.g. MacKenzie and Forde, 2009; Thompson et al., 2013); examining the strategies and
policy positions of unions and employer associations towards migrant workers (e.g. Marino
et al,, 2017; Wright, 2017); and analysing state and community strategies to ensure that
migrants’ employment rights are enforced (e.g. Clibborn, 2019; Fine and Bartley, 2019).
What explains the association between migrant labour and low-quality work?

The workplace and labour market experiences of migrants are highly diverse. In
virtually all countries, migrants are represented across all professional and occupational
fields, all industries and all levels of seniority (Bauder, 2006). Human resource management
and international business scholarship focuses particularly on highly skilled migrants who
are either ‘self-initiated expatriates” who move countries of their own volition or else are
employed by multinationals and posted to international offices as ‘assigned expatriates’ (e. g
Andresen et al., 2014; Guo and Al Ariss, 2015; Zikic, 2015).

Since these groups of migrants tend to have a high degree of agency and individual
bargaining power, the concerns of this scholarship relate mainly to core human resource
Mmanagement processes among highly skilled migrafits, such as remuneration, training,
recruitment and selection; outcomes relating to their job performance, employee satisfaction
and organisational learning; and issues relating to workplace and social integration amongst
workers moving across borders ‘(e.g. Collings et al., 2009). While there are notable
exceptions (e.g. Almeida et al.': 2012; Turchick Hakak and Al Ariss, 2013), marginalisation
and mistreatment of these workers are generally treated as secondary concerns within these
fields.

Three approaches to rethinking migrant labour and low-quality work

To account for why migrant labour tends to be associated with low-quality jobs, we
need to examine supply-side (or worker-centred), demand-side (or employer-centred) and
policy- and institution-related (or state-centred) factors.

Worker-centred accounts

outcomes, as discussed in the following. This body of research, however, is yet to provide a
convincing account for the persistent vulnerability of migrant workers to mistreatment and

10
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marginalisation. In recent years, reports of migrant workers being underpaid and poorly
treated have increased in countries such as Australia, the USA and the UK (e.g. Berg and
Farbenblum, 2017; Ram et al., 2017; Weil, 2018). Economic theories, and the policies they
inform, tend to suggest that such outcomes are generally the result of an ‘information
asymmetry between temporary migrant workers and their employers’ (Productivity
Commission, 2016: 30). This assumes that migrants have less access to information about
labour market conditions and their rights under employment law than their employers. From
this perspective, addressing this information imbalance is the key to resolving problems of
migrant work exploitation.

Theories from employment relations and related fields, such as political economy
and socio-legal studies, suggest that there are several factors aside from access to
information that affect migrants” working conditions and their position in the labour market.
The particular professions and occupations that migrants are qualified for, and whether these
qualifications are recognised in the host country, can affect their opportunities within the
labour market (Groutsis, 2003). Migrants who possess specialised and recognised
qualifications in demand tend to be more able to find high-quality and high-income
employment, and thereby avoid precarious work scenarios unless constrained by other
factors including immigration rules, skill recognition procedures, language barriers and
discriminatory practices. By contrast, migrant workers without recognised sought-after
qualifications tend to have fewer options in the labour market, which is likely to push them
towards low-wage, poor-quality jobs (Bauder, 2003; Dauvergne, 2016; Walsh, 2014).

In this context, as Fine and Bartley (2019) discuss in this special issue, new forms of
non-traditional collective representation, such as worker centres and community
organisations, have emclged'to connect with migrant workers in ways that traditional
representative structures may inhibit (see also Alberti et al., 2013; Lopes and Hall, 2015).
The success of these new organisational forms may be partly due to their resonance with a
more diverse workforce who see their identities as constructed primarily through their
communities outside of work, rather than at the workplace (Yilmaz and Ledwith, 2017). The
article by Yu (2019) in this special issue examines how identity and the related concept of
cultural conformity can impact on migrant workers® careers and their inclusion or exclusion
at the workplace. There is scope for future research to examine how identity can be
mobilised individually and collectively to improve migrant workers® position within the
workplace and the labour market.

Piore’s theory has influenced subsequent research on the working conditions of
migrant workers (e.g. Krings et al., 2011; McCollum and Findlay, 2015; Waldinger and
Lichter, 2003). However, Clibborn’s (2018) study of international students in Australia
identifies a ‘third frame of reference’ of the peer group of other migrant workers. In this
third frame, the prevailing norms regarding acceptable wages and working conditions are not
informed directly by those of either the home or the host country, but by what is deemed
acceptable within the peer group. Further research is needed to examine whether additional

11
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frames of reference exist among other categories of workers, and how these can be
potentially identified and harnessed as part of efforts to improve migrant workers’ position
within the labour market.

Employer-centred accounts

While the characteristics of labour supply are important for understanding the
susceptibility of migrant workers to mistreatment and marginalisation, so too are
characteristics of demand. The following discussion focuses on three demand-related
characteristics: control, perception and skills,

While useful for assessing supply-side issues, Piore’s (1979) application of
segmented labour market theory also provides an important perspective on why employers
may develop a preference for hiring migrant workers. Piore finds employers who
disproportionately recruit migrant workers develop preferences for workers whom they can
control in order to reduce or contain unit labour costs. This control may be associated with
numerical and temporal flexibility in terms of the ability to hire and fire migrant workers
more easily and to adjust working hours in response to changes in production schedules.
Migrant workers are more willing to tolerate these conditions, accord ing to Piore, because of

reference lead to lower expectations compared to other groups of workers, as discussed
earlier (Piore, 1979; see also Clibborn, 2018). Subsequent studies have broadly supported
Piore’s arguments (e.g. Bauder, 2006; McDowell etal., 2008).

Addressing skills shortages is another common theme of research on why employers
recruit migrant workers. This is particularly the case among studies of higher skilled migrant
labour (e.g. Hawthorne, 2013; Khoo et al, 2007). These skills shortages are typically
understood within scholarship and defined in visa reglrlations in terms of ‘hard skills® o the
qualifications required for particular professions. Research has also pointed to migrant
workers’ possession of superior ‘soft skills’ or interpersonal competencies, such as the
ability to communicate or tq, work constructively with colleagues, to explain employer
preferences (e.g. Moriarty et al., 201 2).

relationship and led employers to perceive them as more loyal (Wright et al., 2019).
State-centred accounts

The state plays a critical role in mediating the intersection between migration and
work. There is considerable cross-national variation in immigration selection rules and
procedures established by governments that determine which migrant workers are permitted
entry into a labour market (Boucher and Gest, 201 8). The relative strength or weakness of
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national employment laws, labour market institutions and enforcement regimes can be
critically important for determining whether migrant workers enjoy the same rights and
opportunities as citizens and permanent residents, or whether they are likely to be underpaid
at work and marginalised in the labour market (e.g. Fudge, 2014; Lever-Tracy and Quinlan,
1988). The following discussion reviews research on the state’s role in mediating the
migration—work relationship in terms of the association between migrant labour and low-
quality work. In particular, it examines the following themes: the trend towards demand-
driven policy; visa rules and residency status; the enforcement of employment laws; the
influence of labour market institutions; the gaps between policy objectives and outcomes;
and the gendered dimensions of labour immigration policy.
Conclusions

The study has revealed that most of the migrants were in the age of thirties and
forties, belonged to general castes with faith in Hindu religion, were mostly illiterates and
migrated in the first decade of 21st century. Nearly 62 per cent of the migrants were earning
a monthly income of * 3000-5000. Low wages and rain-fed agriculture in the native place
have been found the economic factors leading to migration, while poverty, poor civic
amenities, leading a poor life, high aspirations and demonstration effect were social and
psychological factors resulting to migration. Before migraiion, about 23 per cent persons
were unemployed and 60 per cent were getting less than 250 days employment per year, but
after migration, 41 per cent got more than 300 days of employment and 31 per cent got
employment for 250-300 days. As far as income is concerned, before migration 49 per cent
migrants were earning less than * 10000 per annum, while after migration 34 per cent could
earn more than * 50000 and 28 per cent could get between * 40000 and * 50000 per annum.
Nearly 58 per cent long-term migrants sent 50-70 per cent of their income as remittances
back home. A general perception of the farmers regarding migration of labour was that it has
resulted in increased supply of labour, decreased wage rates and increased social tension,
crime, drug menace and cultural invasion. Despite this, Marathwada farmers preferred
migrant labour due to their timely availability, quality of work and low wages. Some farmers
preferred local labourers due to their trust worthiness and adjustment for advance payments.
Among various farm operations, migrant labourers were preferred for transplanting of
paddy, while for harvesting, threshing, cattle tending, sowing, spraying, hoeing and tractor
driving local labourers were preferred by most of the farmers. Also, with migration of labour
there was a significant decline in the harvesting charges of wheat, transplantation charges of
paddy and annual rates of contract of a permanent labourer.
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BARRIERS AND CHALLENGES IN IMPLEMENTATION OF LEARNING
MANAGEMENT SYSTEM IN EDUCATIONAL INSTITUTES; AN INDIAN
PERSPECTIVE

Dr.Sidharth S.Jadhav
Head & Research Guide
Mrs.K.S.K. College, Beed

Abstract:

During last decade booming of E-Learning is marked by introduction of new quality
benchmarks and innovative ideas in Teaching Learning methodologies. The traditional
teaching learning paradigms are rapidly being replaced by the IT Enabled Teaching and
Learning methods. State of the Art ICT tools enabled teachers for making their teaching
methodologies more innovative and student-centric..

Present paper deals with the implementation and challenges being faced during
execution of Learning Management System called MOODLE. It has been successfully
implemented in all institutes of Anjuman Ishat-e-Taleem Beed i.e. Primary School to PG
College. An attempt has been made to illustrate the adopted methodology for it. Moodle
system of every institutes has been migrated on cloud, more than 1500 logins/users have been
created for students to access the uploaded contents and activities. Similarly 200 teachers’
logins have been enabled with respective privileges to upload the contents and manage
students. The system is currently available online and running successfully with a wide range
of features.

Keywords: Learning Management System, LMS, Moodle, ICT, Cloud Computing, Open
source. ’
Introduction: d

Leading institutions always enthusiastic for adopting recent technologies in Teaching
Learning Process and performing new experiments in this domain. The effort of educational
institution for implementing new technologies in teaching learning process has skyrocketed.
But in India many educational institutes are not capable enough to put such advanced
methods into practice and, hence lagging behind due to a range of infeasibilities. Some of
these infeasibilities are unfamiliarity of teachers, students, parents and non-teaching staff
with ICT gadgets. Advances in E-Learning and Learning Management system require skills
of interaction with such software and hardware. Due to technical infeasibilities it becomes
more challenging to adopt globally approved solution in IT Enabled education.

Present paper deals with such experiments and faced challenges faced during
implementation of Learning Management System called MOODLE in various educational
units of Anjuman Ishat-e-Taleem Beed's Milliya Campus. Initially the focus was on IT based
infrastructural development of each unit, every institution has developed the Digital Class
Rooms, Advanced Computer Labs and other devices required for ICT based teaching
learning process. Than a complete Learning Management System called Moodle has been
implemented by providing training to all the stockholders of institute.

About Moodle: ,
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Moodle is an open source Learning Management System that assists teachers to create
powerful, flexible, and gives online learning experiences. The word Moodle was originally
an acronym for Modular Object-Oriented Dynamic Learning Environment, which is mostly
useful to programmers and education theorists [1,2]. It is the open source software and freely
available online. A Moodle community [3] is always available online to assist if any help is
required by its user. In India many leading institutes like IIT, universities are using Moodle
for interactive learning by Learning Management System. Moodle offers the login facilities
to all stockholders of education with their privileges. So teachers, course coordinator and
principle can monitor the progress of students. Using Moodle any institution can develop an
interactive learning environment, which can be made available online. Globally many
institutions and researchers have implemented Moodle as LMS. In an attempt Shulamit
Kotzer et. al.[4] have presented work based on Learning and teaching with Moodle-based E-
learning environments in fields of Math and Science & Technology.

Fig. 1 - (a) Logo of Moodle (b)Features of Moodle LMS

ad resources and activities. Resource may be any teaching e-content like ppt, video,
pdf, images etc., which teacher wants to share with students. On the other hands activities are
questionnaires, assignments, survey etc. to involve and evaluate students. Moodle offers most
of the features of a typicald_earning management System; figure illustrates the key features of
LMS.

Implementation Methodology:

After providing ICT infrastructure to teaching staff of each unit, the implementation
of E-learning was a big challenge. Initially teachers were trained to use smart boards,
projectors etc. during their class session. But the key objective of project was to find a robust
E-Learning solution and it was possible by LMS i.e. learning management system. The first
dilemma was to find a suitable and affordable LMS, hence a study of open source and
commercially available Learning Management System was done. With the help of visionary
patrons of institute and experts it was decided to implement Moodle as Learning
Management System. Afier successful launching of Moodle LMS solution, first requirement
was to provide training to teaching staff and make them familiar with Moodle. Training
sessions were organized for selected resource persons from each unit and it was expected that
these recourse persons will trained the teaching staff of each unit to use Moodle.
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But Computer illiteracy is always a major dilemma in execution of such projects. If
teacher is unable to handle the computer efficiently then it is impracticable to achieve such
LT. enabled projects. It was observed that most of the teaching staff is not expertise even in
computer handling. It gave a new diversion to project implementation. The statistical data has
been collected to understand the status of computer literacy in teaching staff. Based on it
teaching staff is categorised into Computer Familiar and Unfamiliar. First the training was
provided to the teachers who were unfamiliar with ICT.

While training it was aimed to trained teachers to get familiar with computer and ICT
and its applications in daily teaching methodologies. Later it helped them to use Moodle tool
effectively to enhanced teaching methods. For continuous evaluation of teachers’ home
assignment and testing methods were adopted. Based on various skill tests teachers were
categorized slow learners and fast learners and specific syllabus was designed accordingly.
System Development Lifecycle:

§’° e
on Cloud Upgradation

on Cloude and Evaluation

- “Phase-lil .

ARl "~ Implimentatio
SRR il n in Campus Online of System
. Training of Network
. Ph{);???lf‘ e Moodle S
(Computer Literacy
# Training for
Teachers)

e The Phase-l of project was based on training of teachers for handling computer
efficiently so they could have expertise in dealing with LMS and E-Learning.

e During Phase-Il Moodle has been implemented with selected teachers and students
only, it simplified the dilemma of LT. infrastructural infeasibilities.

o In Phase-1II Moodle has been installed on Local Area Network in campus of Milliya
to trained teaching staff for handling Moodle before moving on cloud.

o Instead of compulsion of Moodle to every teacher and each unit only selected expert
teachers were invited to learn and upload their contents. From each unit a batch of 20
students selected as sample.

 In presence of President and Secretary of Milliya, a debate was arranged in each unit,
where teaching staff illustrated whether Moodle is suitable for their unit or not? If
suitable, then which implementation strategy should be adopted at their unit? It helped
them to understand exact problem and technical experts assisted them to correct their
myths and misunderstanding.

e In Phase-IV Moodle is migrated online on cloud from institute’s LAN.

e Phase-V is based on periodical Monitoring, Evaluation, fault finding and
Reengineering for successful implementation of the project.

e Moodle portals of all units of Milliya camipus are now available online and can be
accessed through following links.
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: of Institute k Moodle migrated online

Milliya Arts, Sci. & Management Sci. '-moodlé.m'il’Iiyééfébiiege;d_rg-'o

Colllege : =
Milliya Junior College of Arts, Sci. EUTHEARGIIAERNTI(Xo¢H
Vocational

Milliya Urdu D.T.Ed College http:/moodle.milliyaurdudedcollege.com
Milliya Primay, High School, Beed, ERINRAWTIVESWIG RS

Ambajogai, Parli, Dharoor

Department of Computer Science http://ems.milliyasrcollege.org

Findings during Moodle implementation:

Success of project implementation strongly depends on the adopted strategy and
paradigms for system development. Analysis of existing system and understanding
requirements of proposed system is very first step in SDLC. The observations and findings
after implementation of Moodle are follows.

e Most of the teachers have several myths and misconceptions about Moodle system.
They pre-assumed Moodle a complex, difficult and a less effective tool.

e Many Teachers feel comfortable with traditional methodologies due to which they are
not sure about usefulness of LMS in their classrooms.

e Language is also a barrier for teachers of Urdu, Marathi and Hindi medium. Preparing
e-contents in these languages is found to be a difficult task for teachers.

e Each educational unit like Primary School, High School, Junior College and Degree
College has its unique Syllabus, examination pattern, government policies,
requirements, and teaching methodologies.*Common LMS implementation strategies
may not be suitable for all such units.

o Computer illiteracy is a major dilemma in Moodle implementation. If teacher is not
able to handle the computer efficiently then it's not possible to implement such L.T.
enabled projects in Schools and Colleges.

o Electricity power cut and Lab maintenance are also one of the barriers in this respect.
Un-maintained Computer Labs, Electricity power cut issues and poor server security
are few of the key reasons behind slow progress of E-Learning in India.

e Routine job schedule and exhaustive daily responsibilities of teaching staff influence
badly on progress of E-Learning project implementation. As a result project couldn’t
be completed within deadline.

= Another myth of teachers is that slow typing speed is a hurdle for them, due to which
they are frustrated and not enthusiastic to prepare e-content and questionnaires.

s Large strength of student requires more IT-infrastructure like Computer Labs, Tablet
and Internet facilities. For example, a School with more than 1000 students can’t
manage LMS with a Lab of 25 computers. It raises some unanswered questions like,
‘how the students will access Moodle?” Accessing Moodle is even not possible for all
teachers during limited school hours.
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* Easy and uninterrupted access of 4G network, electricity and ICT gadgets will
overcome most of the mentioned challenges and dream of Digital India can be
achieved.
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Fig. Screenshot of moodle.milliyasrcollege.org

Conclusion:

This paper enlists the challenges faced during implementation of MOODLE LMS in all
educational units of Anjuman Ishat-e-Taleem Beed. It illustrates the methodology adopted for
implementing the Moodle from beginning to moving on cloud. A Moodle has been
implemented in local network afterward it has been moved online cloud. More than 1500
logins/users have been created for students to access the uploaded contents and activities.
Similarly 200 teachers’ logins have been enabled with respective privileges to upload the
contents and manage students. The system is available online through cloud computing and
running successfully.
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Puppets as Pedagogical Tool in Formal
Education
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Abstract !
This ‘Ni
11.:1;' research was conducted at ‘Nirmala Institute of Education (NIE) - Goa, in th
academi - ; £
edma::i y;:r 2021-2022, based on use of glove puppeti as a pedagogical tool in formal
e e pf..:rpase of this research is to systematically train teacher trainees to use
; pupgbaits skillfully, to teach their respective subject method, and report the benefits
and possibilities of the use o, €5 i 7 ] .
e f puppets in lesson planning. The steps Jollowed were as
a. Conducting a worlshop on ‘Puppet making"

b, Skilfil utilization of puppets,

c. Data collecti ilizati
ollection of utilization of puppets for each available subject pedagogy by

S.Y. B.Ed. students (Teacher Trainees) at NIE and.
d. Survey of the research thus available.

As a re ] lisati
sult, various ways of utilisation of puppets were observed in four majo
secti g 1 :
ions of lesson planning. Conclusion thus derived includes: :
e Various kinds of utilisation techniques,
&  Benefits to learners.
Puppets can ] ]
2 :p be used in teaching most of the subjects in numerous ways. It is helpful
eaching grammar concepts, char 1 . .
. character sketches, introducti
. ; ; to cancepts, rol
storyielling, to assign creati ' 4 W
: eative assignment for stud, :
: ents, classroom mana ishil
- s ; gement, establishin
eaching vocabulary. The students become more attentive in the classroo i
il

and understand th i
- e content easily. Use of puppets malkes the lesson interestin d
ngages the students throughout the lesson. =

Key PIVdrds.' Puppets, Lesson, Glove-puppet, Education, Pedagogy.
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> shtra.

(ool have been a part of ritualistic
celebrations and entertainment all
over the world. In ancient Indian
literature including Mahabharata,
there are references Lo puppets.
Upadhyaya K.S. points to the
Classical Indian Drama tradition as
documented by Sage Bharat in the
‘Natyashashtra® (¢.2 B.C.E.), where
the term Sutradhar is used in the
context of ‘stage manager’ and/or
‘production controller’. The word
literally means ‘one who holds (and
manipulates) strings’. Apparently the
term has been taken from the String
Puppetry technique. There were four
types of puppets that were and still
are used in India: String Puppets, Rod
Puppets, Leather Puppets and Glove
PuppetsH]

Costume as an aspect of Aharya
Abhinaya as categorised in the
Natyashastra (NS), plays an important

‘role in a creative approach towards

all kind of puppets where they are
imparted an identity by treating them
as ‘characters’. The puppets are
required to be adorned by costumes,
ornaments, headgears, other
accessories and are a part of the
surrounding settings. Along with the
puppets, the puppeteer also needs to
wear a corresponding costume.

In most of the classical theatre
forms, the use of voice modulation,
songs and music becomes very
important in puppet shows. Their

Awasthi Suresh, ~In the context Of
ancient and rich puppet tradition in
India, the situation in modern
puppetry is most depressing”. 1!
However in sectors other than the
entertainment, since themiddle of 20®
century, puppets became a medium
of social awareness and education. In
India, puppets are used by a number
of theatre groups and social welfare
organizations. B!

Several experiments have taken
place in health, education, environm-
ental and social sectors to create
awareness using the puppet as a tool.

This particular research was
conducted at NIE - Goa, in the
academic year 2021-2022, where
‘glove puppets’ were used as a
pedagogical tool in formal education.
Its purpose was to systematically train
teacher trainees to use glove puppets
skillfully in teaching their respective
subject methods and report the
benefits and possibilities of the use
of puppets in ‘lesson planning’.

1. Methodology:
1.1. Step 1 — Puppetry Workshop:

In order to use puppets as a
pedagogical tool, the researcher felt
it important to train teacher trainees
to create their own puppets as per their
requirement. The researcher through
the IQAC of NIE - Goa, in association
with the National School of Drama
(NSD), New Dell, organised and



and Teacher Trainees. Mr. Arun
Kumar Mallik, Assistant Professor at

began experimenting with voice

modulation and different tonal

the NSD, New Delhi was the resource qualities which could suit the

person for this online workshop held
from 23" August to 25' August 2021.
The participants actively participated
and sent photographs and videos of
the puppets created in the process. Mr.
Mallik while encouraging the use of
easily available household items to
create the puppets also suggested a
list of alternate materials that could
be utilised. Herein, all the 97 teacher
trainees of S.Y. B.Ed. at NIE leamnt
and prepared their own puppets.

1.2. Step II — Skilful Utilisation of
Glove Puppets:

Once all the students learned to make
their own glove puppets, the
researcher gave them a brief
introduction on Aharya Abhinaya,
which becomes very important to
create a character of the puppet. Since
the dress and ornaments play an
important role in the extraneous
representation which goes under the
aspects of Aharya Abhinaya. ¥l In the
process, the trainees comprehended
the concept of the 4harya in NS.
Practical sessions were then held
for voice training and hand
movements according to the character
of each one’s puppet. Considering the
guidelines around Covid-19
pandemic, a few sessions were held
online and few were offline. After

character of the puppet they had.
1.3. Step ITI — Application:

As a part of the assignment, each
student was instructed to explore the
possibilities to use their own glove
puppets in their respective subject
pedagogy during their collaborative
lessons and internship at schools. A
few students used the online mode of
teaching while some opted for the
offline mode. Some of the students
extended their creative teaching
abilities and conducted Puppet making
sessions for students as well as for
teachers. A few of them also prepared
a performance incorporating their
puppets on social awareness during
the Art Day at NIE.

2. Data of Utilisation:

Following data was collected from the
S.Y. B.Ed. Teacher Trainees at NIE
after their experiment of utilising
puppets for each of their available
subject pedagogy.

2.1. Use of Puppets in Science Peda-
gogy:

e Puppets were used to spread
awareness amongst children
about various diseases (like
COVID-19, Malaria) and
inform them about the Do’sand
Don’ts.

» To create awareness Uit suvia
issues like cleanliness, hygiene,
pollution, water conservation,
segregation of waste,

environmental issues etc.

Conversation between @ snake

and human puppet were used to

show the importance of snakes

in the ecosystem

s Role play was carried out 'by
making use of two puppets l?ke
any 2 animal puppets for acting
out and discussing habitats. For
example: ‘

a. used puppets of cow, lion to

explain about herbivores and

]

carnivores,
b. toshowhow animals and plants

coexist and various other topics
related to them, :

c. lifecycles of organisms like the
putterfly and frogs,

d. mode of nutrition in animals,

e, showing certain wild animals
that are difficult to bring into
the classroom.

o Teaching the concept of
electricity, to explain the stars
and Solar system, to explain tk_le
food chain and photosynthests

» For set induction: It depicted
how darkness hampered one
student’s learning due to no
light while the other character
was the inventor, who invents

the electric bulb.

of deforestation andthen asking
the students to state the causes
or solutions.

2.2. Use of Puppets in Math Peda-

gogy: :
Puppets were used to cxplal‘n
properties of different basic
geometrical shapes. ‘

o State theorems Of proofs 1
mathematics where students
could comprehend easily

« Set induction t0 introduce the
topic. ‘

o To teach more advanced skills
like problem solving, sharing,
and simple addition and
subtraction. _

e Explain rules of ratio and
pumbers. Sing songs about the
rules of ratios, identities 1n
math, various formulas etc.

» Conversation between mother
puppet and children puppet
discussing about the area of
children’s bed in relation to the
size of parent’s bed. ]

o Teach topics like fractions,
basic geometry at lower lcvel..

o Revision by asking questions in
the form of riddles with
reference to different polygogs.

o Creating a market scenario
involving profit, loss and

discounts.




loans, simple interest, e In :_showing differences or o Puppets were used to develop mwhereadolldepiCt5113f

compound interest and also in similarities, causes and effects, oral and language skills. ) own Story.

teaching values such as sharing of the content like World War « To teach prose, poetry, Ph‘?“"cs e e
along with the mathematics or Indian freedom struggle and and grammar concepts like 5 7 Use of Puppets ir Hindi
pedagogy. Goa liberation. parts of speech and nouns. Pedagogy: :

o Puppets were also used to y » To teach a lesson named ‘Stone o Puppets were used in teaching
demonstrate various geometric % Us€ ‘B:f Puppets in Geography | Face’ for standard VIIL. The grammar and grammar related
shapes, equations and number Pedagogy: : whole lesson was taught by concepts while the students
lines. o For lessons like solar system, using puppets with different listened attentively. >

- ol types of  vegetation, characters like Grandpa puppet, o To teach Dialogues, that is
2.3. Use of Puppets in History environment. Brainy puppet, warea@s’ like showing a
Pedagogy: e Collaborative lessons to e Techno puppets were made and conversation between puppets
For history lessons, Puppets were used introduce the topic “Life in the used in the class. of two animals.
in the following ways; Sahara Desert”. o To convey a short story as set o To narrate the poem.

ol s Conversation betwedn two induction for teaching of 2 3. Research Survey
;s J;dlfl_ag. _ pugpctg on “iater scarcity. poem. MRS e ss \driven: by thb

o Todescribe stories or problems o Using individual puppets as s Toteach the poem "1h The sur y i Gak oA
of people, talk about Gram characters of natives speaking The Cricket’ the puppet wWas following rescarch questions a
Sabha meetings, Panchayat monologues. used to narrate another fableto  he researcher: e
Raj, d:_sc_ussmns ina rural area, e A setinduction for the topic on the students and later connect e \%S;i?lt[:gn:ﬁt you as a
Cieriminsion n Crves ey, e solar system (0 depicta SE L e,

VRS Taie w SR conversation betweenamo.ther 2.6. Use of Puppets in Konkani b. How do you apply _|t 2;3 a
b and a daughter I'l:lCSl"[‘lﬁFl‘lSGd ¢ Pedagogy: pedagogy tool of teachmgs‘ :
» Toenact the scenes or to discuss l(}rokmg e iy i e To show the conversation k. eeiag b IS 0 “:: :che
current affairs and political 21ght S:q_(’ : . between two characters levelst ofsffil;:a“o“ Bk
h Y ; o To explain about resources an ‘oned in the lesson. puppets W i :
Z::E;e o Sliotuee con other environmental problems P ?05 1:;2?1 the parts of speech and All of thc_: 97 Tiachcr:;jf;izzfi
o In set induction to depict a like waste segrcgati_on, water dialogue writing, topics like 8. Y. B.E:d. l(Le.l{iO/:zKIl;’:nSWI;red e
forest scene comversation management techniques and pronouns, tenses. the pr.actu:::f survey
between two friends to explain also to explain about Celestial » To recite poems. questionnaire.
Colonialism and forest laws. bodies and stars, planets, o In the lesson ‘Tt showed Analysis of Results:
o e e i pup‘i‘f’t cflcplmtl:;i 4.1. Beneficial for all the 97 studerits
regarding Harappan FESOUICER. her story on how they feelw F
cifilizatioi, Forest laws asg its e Asking the students to frame they are cut down. Lcammg to ke S8 use}?etpﬁztisn;zs
effects, Pathshala and Schools dialogues between two puppets e Taught the students new beneficial to all the teac

] . : s 100%.
in British India, Socio- and voice them differently. vocabulary effectively. Telling  i.e. the positivity was “




5;"'&3 Table II - Choice of Teacher Trainees
W No
Teacher trainees Made Single Choice 67
Teacher trainees Made Muitiple Choice 31
Teacher Trainees used puppets to teach part of the lesson:
Figure |
4.2. Beneficial at steps of Lesson Plan
4.2.1. Te i ;
i acher tt:;am;{es used puppets at different Steps of.the lesson plan Teather ainess Made Singie Choice = Taacher raineet Made Miliple Chase
epsare E‘ 1 i - & ==, 5 e
e B s 9fiesson plan’ i Figure 3. Use of Puppets in one or more parts of the lesson plan E

Table I describes the use of puppets at different steps of lesson plan 4.2.3. According to teacher trainees, levels of education where puppels arc
o ‘»

Table 1. Puppets used at different steps useful are as shown in Table IIL.

Table I1I- Use of Puppets

Ste; B
p of lesson plan Individuals made % Individuals made
Choice choice leveis Responses % Responses
o< o 38 38 Pre-Prima 54 55.7
Link Statement 0 7755102 i Ty ;
Devel 0 Primary 62 63.9
PR 74 ' 1 64 66.0
Closyo 75.51020408 Middle Schoo .
R 5 5.102040816 « | High School 46 474
13 13.26530612 a Higher Secondary 12 12.4
g Under Graduate level 5 52
% Respances All of the above 35 36.1
Pra-Primary -"ﬁ‘:"’m — - |
Primary % Responces
Middle Scisoal ; Pre-Priemary 53
High Schal ; pimary |
Higher Sscondsne O3 Bididle School ; e
HighSchool EED

Uneiertipduats levet 58 {
Higher Secondary |

Under Grasfuats leved m
Aot hasbove {RESETERTE

a6 100 0 300 400 500 #L0 M0 800 %00

o0
o0 180 200 300 so0 SO0 5000 700 200 200

Figure 2: Puppets used
1Ppets used to teach the other four stages of the lesson plan except Link Statement. Figure 4: Use of in different levels of formal educati
igure 4: Use of puppets in different levels of formal education.
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This survey was done with S. Y. B.Ed.
teacher trainees of NIE, hence it
covers the area of std V to std IX
schools of the State of Goa. The
subject pedagogy was limited to the
subject methods available at NIE.
Inferences drawn from the experiment
shows:

a. The use of Puppets are useful
at Middle school and at High
school levels and can thus
assume that it may be useful for
pre-primary to undergraduate
levels of formal education in
various ways as well.

b. Puppets can be used as a tool
to start the lesson as Set
Induction, to teach the entire
content as Development, to
summarise the content as
Conclusion and also to make
Assessment or Revision

interesting.

c. Puppets can be used to teach
grammar concepts, character
sketches, introduction to

concepts, role play, storytelling,

creative assignment for

students, classroom
management, establishing
routines and vocabulary.

d. Teacher trainees observed the

and

positive reactions

A gy

while using the puppet as a tool.

1] WA wvaswars —eseseee -

CONCUSION:

The research conducted at NIE - Goa,
in the academic year 2021-2022,
where ‘glove puppets’ were used as a
pedagogical tool in formal education
brings forth certain results which
make way for further experiments in
this direction. The conclusions drawn
are: :

e Puppetry can be used during
‘Set Induction’ to grab students’
attention and curiosity.

e The students become more
attentive in the classroom and
understand the content easily
when puppets are used in
‘Development’ of lesson

teaching.

e Use of puppets make the lesson
interesting and engages the
students throughout the lesson.

e Puppets can be used during
‘Closure’ to learn new scientific
terms along with the spelling.

e Using puppets for *Assessment’
will help students in order to
remember and recollect the
concepts and motivate them in
learning.

e It can also be used to make an
abstract concept easy for
students and to relate to it while
learning.

reinforcement besides teaching

the content.
Conflict of interest: Authors
declare that they do not have any

conflict of interest.
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theatre, students are not asked to read
the script; they are asked to perform
as prompted by the teacher. Script
reading is not done at the outset.
However, once the dialogues are
learnt, the students start reading the
script aloud without help and gain
confidence.

4.8. Performance in rehearsals

There are three ways of performing.
One is in front of the audience, where
the reactions cannot be predicted.
Another is performing in the rehearsal
where the audience are co-artists and
reactions are more controlled. During
rehearsals, actors and the director sit
and discuss the positives and
improvement areas. The performer
experiments and gets instant feedback
from the team. The third type of
performance is in front of the mirror
while recording yourself to know how
you sound. Children understand their

voice and speech better and become

ready to try out new things. This
experimentation leads to improvement
in next rehearsal until the desired
result is achieved.

5. Conclusion

Learning drama in early childhood is
important. Drama rehearsals or a
rehearsed play is all about experimen-

hand to explore possibilities in a
secure environment, where rehearsals
play a vital role. Although the impact
cannot be measured in litres or
kilograms, it can certainly be felt,
realised and observed. Children show
positive response and improvement in
the expression of speech. Some
students may not see much
improvement if they are not taking
interest and efforts. The teacher and
script also play a key role. While the
teacher has the control and command
on how the activities are conducted,
the script chosen must be interesting
for children.
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Theatre Education for Sahmﬂ- Teacﬂherﬁ
and Role of Theatre Teacher in Skill
Development of Students

sanket Shankar Khedkar”, Dr. Sanjay Patil™

Abstract

The cin of Ahmednagar in Maharashtra has a

situation of school theatre education in ‘
hers and students in school educatio

is the
Theatre education for teac
education b
teach

answers to these questions. Theatre curric

schoel education nowadays and efforts are

usefil ? The reason for asking this

"’ aeltine more mar
o wavs, firstas a nieans Ofo & - 7 .
oo ey i d the experience of working as a trainer in some

The researcher has qual itatively examine

§ k. ] jewing secoi
hildr heatre workshops, by intervt il :
e dents of amateur theatre organizations in

with children with disabilities and presi
h
Ahmednagar. The present researc
¢ cducation in school education and
this.

Keywords : Th

[ntreduction :

Literature, music and the art all are
necessary for the development and
flowering of a student to form an
integrated total personality -
Rabindranath Tagore [1]

:
*Designation : Research scholar in Dr. Babasaheb

mail ID- sanketkhedkar777@gmail.com

i :99
+*MIDC , Nagapur Ahmednagar 414111, Mobileno: 9

¢ oiven ? Also What qualities should a theatre
g :

jon in schools
s look at Theatre education in § ; o i
b (um is considered as an important subject in

made in this regard but are these efforts really

question s 1

great heritage of T heatre culture but what
this city ? What s the importance of
n ? How should this

teacher have ? In what way do

9 This research paper is an attempt {0 Jind

hat the theatre curriculum is viewed in

ks and second as a means of entertainment.

dary school teachers, Teachers working

has discussed the main purpose, importance of thearr.'e
the exact role and usefulness of the theatre teacher in

eatre teacher, Student, Skill, Theatre in education

Theatre as an art form is a
confluence of many arts such as
literature, music, acting, sculptur'e,
dance, painting. People who work 1n
theatre develop moral values, good
habits, clarity of ideas and philosophy.
In the book Kala Adhyapan, Prof.

Ambedkar Marathwada, University , Aurangabad, E-

60599894



o Education should lead to
adequate mastery of the basic
tools of study.

e Observation and research
attitude and self-study should
be developed.

o Socio-cultural values should be
cultivated.

e Socially and academically
productive skills should be
cultivated.

o Beaware of national and moral
responsibilities.

e Study should be done in terms

of physical, mental, intellectual

and financial stability. [2]
The present research will discuss
how theatre as an art form helps to
fulfill the primary purpose of
education and what the role of Theatre
teacher will be. ‘Organizations like
Theatre In Education (TIE) in India
mainly train teachers to teach theatre.
In this the teachers are introduced to
the basic learnings of theatre and take
practical classes on it as well as the
objectives of Theatre education,
teaching formulas, skills, methods and
tools’. [3] But only a few teachers
are trained by such institutes, so what
about the teachers who are teaching
Theatre from numerous other schools
in India ? To know how they teach
this subject to students, the researcher
conducted this project in a small area
of Ahmednagar city. Among these are
Babasaheb Rahtal, teacher of

of Don Bosco Secondary School
Ahmednagar, Shivanand Bhangre,

teacher of Jankibai apte mukbadhr
vidyalaya this Deaf School, Dr. Shym § -

Shinde, President of Saptarang

Theatres, an amateur theate

organization that has been working for } -
36 years. Interviews have been |

conducted. Also, the research studen

has collected information by workine {

as a trainer in a children’s theat
workshop.

a) Educational Objectives of . _I
Theatre Education : The educationdl |
objective of Theatre is ® develop 2

potential qualities inherent in students
through creative mediums like theatre,
This medium helps in personal
development .

e Intellectual Development

e Physical Development

e Perceptual Development

e Emotional Development

e Social Development

e Aesthetic Development

e Creative Development [4]

The aim of theatre education in
India is to make the society aware of
its duties as much as or more strongly
than the awareness of its rights afier
independence and to produce sensitive
and intelligent citizens. In the theatre
curriculum, the study of subjects such
as memorization, sound, phonetics,
dance, music, body, speech,
communication, yoga, spontaneous

-

b) Significance of 1neatre
Education for students :

| Confidence, trust in each other,
sense of cooperation, sense of
not being overwhelmed by
success or discouraged by
failure, disappearance of
shyness achieved by Theatre
education.
While playing, the art of
witnessing the dramatist and
the personality of his role is
achieved.
Practical ingenuity is the ability
to understand how to live inthe

{ o |

fsa

world.

Ability to understand others

and convey your thoughts and

feelings to others.

c) A Theatre teacher’s method
of teaching Theatre :
|. Planning : The Theatre teacher

should determine what the
needs of the children are by
focusing on the finer elements
of the experience they want to
provide and from that plan the
experiences they want fo
provide, evaluate what happens
and see the next lesson figures
and appropriate opportunities
for the children to come and
decide. The additions should be
used to build up the next section
as students need to be
convinced that they are really
being involved in the study.

P

expectations are the way piay 1> taugtu
and there is closeness between the

teacher and the children, with the

teacher encouraging as much talking

as possible. But while doing that, the

teacher should make sure that we are

going in the right direction and trying

to give a meaningful twist to what

the children suggest. Also, the

children should also feel that the
teacher’s suggestions are appropriate
in the given situation. Every teacher’s
rules may be different but each time
he must ask himself whether the
situation in which the lesson is being
taken, the instructions given to the
class, his attitude towards the play and
the expectations of the students are
interfering with that control.

3. Contemplatiom :

Both the teacher and the students get
the opportunity to discuss the theatre
experience. As much skill is needed
in theatre design, staging of the play,
it takes skill to discuss with the
children. Discussing the theatre
experience taken and making general
inferences from it, the children find a
way to improve.

4. Analysis :

The teacher should recheck the
statements. Nothing new is learned
because both of them have already
guessed the content or the problem or
the end of things that everyone in the



attitude should be permanently
restrained , Options should be chosen
so that new things will be learned .
The teacher should decide which
experience to give and why.

5. Evaluation

In general, theatre is evaluated on
whether the lesson or the experiment
is done well. But in educational
drama, the internal experience means
the classroom environment, the
quality of the children’s response, the
level of emphasis they take, their
perspective on the experience, etc. [5]
d) Theatre Education for Deaf
and Handicapped Children : Theatre
is used to some extent as a form of
therapy for physically challenged
children. In other words, as a
supplement. Such children have to do
certain types of exercise. Humans tend
to avoid anything that requires effort.
That’s why exercise does not benefit
disabled people. But through play
these things are automatically
achieved. Deaf, dumb, retarded people
have different ways of teaching. Blind
children have keen ears and tactile
sense is good. And they can be
reached mainly through tactile
knowledge, physical acting has to be
the main emphasis. Theatre makes
such a difference as a disabled person.
Increases concentration, imagination,
perception. [6]

S e P UL UL VISEU (U
examine the contest of recorded
information” - Walizer & Wiener
(1978) [7]

e Method : Qualitative Research

Method

o Data Collection :

Primary sources - In depth
interview and direct observation.

Secondary sources - Relevant

‘books, journals, magazine, e-sources.
Study Area : Ahmednagar District |

Limitations :

L. It was not possible to interview
teachers from all schools in

Ahmednagar.
2. As there is no post of Theatre
teacher in schools in

Ahmednagar, teachers teaching - ::

other subjects hawe been
interviewed.

Results and discussions :

a) Theatre Education in Secondary
Schools
points emerged from the interviews
with Babasaheb Rahtal a teacher of
Madhyamik Vidyalaya Islak Nimblak
Ahmednagar and Nitin Gaikwad, a
teacher of Don Bosco Madhyamik
vidyalay Ahmednagar.

: The following general

e Theatre education is important
for children in school life and
will encourage children who

. are interested in the arts.

e There is no post of Theatre
teacher for theatre education in

iy et A e e | e R M

curricuiurm. : :

b) Theatre Educatlfm in the
Deaf School : General :s_sues tl}ait
emerged from the interview w1t§
Shivanand Bhangre, an art teacher at

0 Languagc teachers conduct
drama performances by
students on Independence DE.i)',
Republic Day and social

i d train the ' il
gaf‘“c““gs ar;car those Jankibai Apte Mook Ba
- 1’1‘ drl:r:ll:mces Vidyalaya, Ahmednagar.
perfo ;

« All the students studying in this
schoo! are deaf and dumb.
While teaching each less.on,
there is a need 0 teach in a
dramatic manner by using
physical movements as much‘as

» Teachers getinfo rmatio n. al_)out
play by using television,
internct and also by watching
actual play.

o There is a shortage of core
subject teachers in the school,
if that shortage is filled the
teachers can take theatre
training and use it to teach the

possible. :
o Although there is no sp‘eclﬁc
of Theatre teacher 1n the

ost 3
£ gives

school, every teacher ’
drama education to the children
through different means.

¢« On occasions l;k.e
Independence day, Republic
day, birth anniversary of great
people, plays are pcrforqled by
children and all children

students.

» Theatre training should not be
compulsory for all teachers but
it should be given to teachers
who are interested in thea}re.

o SCERT (State Council of
Educational Research and

Training, : (TZEPIZ} participate in these
harashtra Institute with great

g al Planning and performances

Education enthusiasm.

Administration, (DIET)
District Institute of Educz%tmn
and Training. There 18 a
provision of Theatre education
through such institutions but it
is not effectively implemented
at the school level.

o Students who engage in theatre
with ~ amateur theatre
organisations within and
outside of school programmes

o Kanchan Sontakke of Natya
School Mumbai for Teachers
has taken the training cla'ls.ses
and has noticed a p031t1.vc
change in the teacher’s teaching

le.

° 'Sftiese theatre training classes
have made students more
expressive, children \J?’ho are
not interested in reading and



education.
e Theatre education should be
compulsory for all teachers.
.c) Theatre education from
Children’s Theatre workshop :
Saptal.-ang Theatre, Ahmednaga::
organized a children’s theater
wqushop in June 2022, twelve
chll.dren aged 6 to 14 years
participated in this workshop, 5 were
boys and 7 were giris, research
students acted as theatre trainees
observations are as follows : ;
Positive change was seen in 6 out
of 1.2 participants, Among these six:
participants, the proportion of girls
was higher.
Positive changes are as foliows :
¢ Increased ability to concentrate
and listen
e Increased participation in
workshop games
e The number of people coming
_forward to tell their own stories
increased
The remaining 6 participants
showed no significant change, Fifty
perf:t?nt of participants showed a
positive change.
Observations on working as a
theatre trainees :
¢ While working as a theatre
coach, it is necessary to
consider the age group,
economic, social and family
background of the children.

as a theatre coach ? What are
the exact objectives and
methods ? There should be
clarity about this.

o Ea;h day should be planned
strictly. In theatre trainine
Flasses many things have to bz
ur_lprovised by children’s art
without changing the purpose

e Presentations and discussion;
at the end of the workshop are
needed for evaluation to check
the impact of the training given
on the children or what they
have learned from .

o Specific measurements are
needed to examine the long-
term effects of Theatre trainine
on children’s school life. v

d) Theatre education in amateur

theatre : The general issues that

emerged from the interview with Dr

Shyam Shinde, President of
Saptaranga Theatre, Ahmednagar.
® Thea-tre education should be
cor-151dered not only from the
point of view of a career in
theatre but also how it can be
used for overall personality
development.
o For teachers, the nature of
Theatre education should not
b_e complicated, philosop-
h.ncally informative, but very
‘SImple and fun with play
improvisation and shor;
performances.

WOrk Ana DICand uwres woaoo-
destructive tendencies.
Children should have at least
one hour of drama class 2 week.
o Saptarang Theatre has seen
positive changes in children
who have been consistently
working in children’s theatre.

Conclusion :
This small-scale research found that
teachers in general schools of
Ahmednagar city know the
importance of Theatre education but
view it only as an extracurricular
activity and entertainment, Overall
development and value education of
children through theatre education is
not the aim because there is no
awareness about it. On the contrary,
teachers of deaf schools have taken
theatre education and it is used for
personality development of children.
Positive changes have been noticed
in the personality of the students
working in play from amateut theatre
organizations and in schools. While
conducting the theatre training
workshop, the researcher noticed that
due to the lack of training on how to
give theatre training, the researcher
could not properly observe and

and implemented at the school Level
and educational policies to decide on
Theatre education and theatre
teachers. In order to bring about the
overall development of every student
studying in the school, it is necessary
to give theatre education to every

school teacher.
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SYNTHESIS AND CHARACTERIZATION OF MIXED
LIGAND VANADIUM METAL COMPLEXES USING 2, 2’-
BIPYRIDINE AND L-AMINO ACIDS AS LIGANDS

Sonagi V. Gayakwad, Satish B. Maulage and Pandit R. Khakre
epartme emistry, Mrs. K. S. K. College, Beed (MS), India

E-mail- sonaji85@gmail.com

Abstract:

Four new mixed ligand complexes of vanadium metal were synthesized using 2, 2’-
bipyridine as primary ligand and some L-amino acids such as L-Phenyl Alanine, L-serine L-
glycine and L-aspartic acid as secondary ligands respectively. The synthesized complexes
were characterized by using IR spectra, elemental analysis, molar conductance and magnetic
susceptibility measurement. All the synthesized complexes are proposed to have square
pyramidal geometry based on the results obtained from IR spectra, molar conductance,
elemental analysis and magnetic study of complexes.

Keywords: Mixed ligand complex, L-Amino acids, 2,2’-Bipyridine, Molar conductance and
Magnetic property etc.

Introduction:

Now a day’s number of researchers has been focused on to synthesis of mixed ligand
complexes of transition metals. Mixed ligand complexes- are exhibited better biological
activities as compare to simple complexes. This is due to more than one type of ligands
coordinated to cental metal atom [1, 2]. The literature survey about mixed ligand
oxovanadium(IV) complexes which show modulatjng activities of various enzymes [3, 4].
Vanadium compounds with vanadyl ion having oxidation state +4 and +5 exist in the
environment and in biological systems. These complexes also have biological activities such
as antibacterial, antifungal. antiviral, and anticancer drugs [5—7]. The mixed ligand transition
metal complexes with benzoheterocyclic rings and some L-amino acids have been the focus
of a considerable number Sf investigations for their good coordination ability with metal
atoms [8]. A large number of mixed-ligand complexes involving heterocyclic bases such as
pyridine, 2,2’-bipyridine, o-phenanthroline, etc. were reported by many researchers due to
their biological applications and thermal stability [9].

In this article we have reported the synthesis of four mixed ligand complexes of
vanadium metal with 2, 2°-bipyribine and L-Phenyl Alanine, L-serine L-glycine and L-
aspartic acid ligands respectively. All the synthesized complexes were characterized by using
IR spectra, elemental analysis, molar conductance and magnetic susceptibility measurement.
On the basis of spectroscopic results obtained, all the synthesized complexes were exhibited
square pyramidal geometry.

Experimental Section:
Materials:

All amino acids were purchased from S.D. fine chemicals, Mumbai, second ligand 2,
2’ bipyridine and vanadylsulphate (VOSO4) were purchased from Babaji traders Parbhani.
All the chemicals used were of AR grade. All the solvents were used after purified by the
recommended method (Vogel,1989. Textbook of Practical Organic Chemistry, Sth ed.
Longman,London [10] ).
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Melting points or decomposition temperatures of all the synthesized compounds were
measured using a simple capillary tube method and are uncorrected. Molar conductance
values of all the synthesized complexes were measured by preparing 10 M solutions in DMF
solvent using Equiptronics conductivity meter with an inbuilt magnetic stirrer (Model:Eg-
664) at room temperature. Magnetic susceptibilities were determined on the SES Instrument’s
magnetic susceptibility Gouy’s balance (Model: EMU-50) at room temperature using copper
(I) sulphate as a standard. IR spectra of complexes were recorded as KBr pellets in the
region of 4000-400 cm™ on a SHIMADZU Spectrophotometer.

Synthesis of Mixed ligand complexes:
General procedure:

To take aqueous solution (20 ml) of vanadylsulphate (1.63 gm 0.01 Mole), add
ethanolic solution (20 ml) of 2,2’-bipyridine (1.56 gm 0.01Mole) was added drop wise with
constant stirring. The mixer was stirred for | hrs at room temperature. To this reaction mixer

. add aqueous solution (20 ml) of amino acids (0.01 Mole) drop wise with constant stirring.

The reaction mixer was stirred 5-7 hrs at room temperature and then coloured complexes
were precipitated. Filter the complex and wash it with cold distilled water followed by
ethanol. The complexes were dried at room temperature and used it for further study.

General scheme: synthesis of mixed ligand complexes

Result and Discussion:
Physicochemical data:

The physicochemical characterizations such as percentage yield, colour of complexes,
decomposition temperature or melting point were recorded for all the complexes. The melting
point of complexes was recorded by simple capillary tube method. All the complexes are
found to be decomposed at more than 260°C temperature indicates thermally more stable
complexes. The molecular weight and chemical formula are estimated for all the synthesized
complexes using ‘Chem Draw ultra 11.0” software. The solubility of all the synthesized
complexes was checked with available solvents in laboratory. The complexes are insoluble in
common organic solvents bit purely soluble in DMSO and DMF. All the recorded data of
synthesized complexes is represented in Table 1.
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Table-1: Colour, Elemental analysis,

molar conductance and magnetic moments

Complex Molecul | Percent | Colour C, H, N Analyses, found
ar age (calculated) (%)
Weight | Yield(%
) L H N
Complex- C1 334.21 68 Faint 50.17 4.53 13.50
Brown (50.19) (4.54) (13.48)
Complex- C2 352.28 78 Black 45.49 4.11 12.24
(45.48) (4.10) (12.20)
Complex- C3 285.33 76 Black 48.52 4.89 32
(48.50) (4.87) (11.32)
Complex- C4 331.24 75 Fait 49.28 4.73 12.31
Green (49.26) (4.72) (12.30)
IR Spectra:

The FT-IR spectra of synthesized complexes were recorded and compared with free
ligand molecules. The some major absorption bands are expressed here. The absorption band
of the (C=N) group of free bipyridine molecule at 1454 cm-1 [13]. This band was shifted to
lower wave number in complexes in the range of 1435-1445 cm-1, indicates bipyridine ligand
coordinated to metal atom via the nitrogen atom.

The asymmetric and symmetric (COO-) bands observed in the region 1580-1597 and
1402-1408 c¢m-1 in free amino acids were observed to be shifted to lower wave numbers
region of 1571-1575 and 1373-1377 em-1 respectively in the spectra of complexes. This
indicates bonding of COO- group with metal via oxygen atom of carboxylic group of amino
acids. The band observed between 940-950 cm-1 in the spectra of complexes indicates
v(V=0) stretching vibrations. Finally the bands observed in the range of 440-450 cm-1 and
620-635 cm-1 indicates v (M-N) and v (M-O) bonding in complexes respectively.

Molar conductance:

Molar conductance values for all the synthesized complexes were recorded by
preparing 10° M soiutlons in DMSO solvent. The observed molar conductance values in the
range (18-28 ohm™ cm? mol ) for complexes indicated towards their non-electrolytic nature
of complexes.

Magnetic properties:

Magnetic susceptibility values for all the synthesized mixed ligand complexes were
recorded at room temperature using copper (II) sulphate as an internal standard. These were
then converted into magnetic moment values using spin only formula. The Magnetic moment
value of all four complexes in the range of 1.87 to 1.92 BM. It indicates oxidation state of
vanadium in complexes is +4 correspond to the presence of one unpaired electron present in
all these complexes [14]. Thus all the four complexes exhibited square planar geometry
around the vanadium metal atom.

Conclusion:

The mixed ligand complexes of vanadium with bipyridine and L-amino acids as
ligands have been prepared at room temperature. The elemental analysis data reveals that
1:1:1 (M:L:L) proportion in complexes. The decomposition temperature values of complexes -
were recorded and found to be more than 260 °C it indicates that, complexes are thermally
more stable. The molar conductance, IR spectra and Magnetic moment values of complexes
are reveals that vanadium metal having +4 oxidation state with one unpaired electron present
in all these complexes with square pyramidal structural arrangement around vanadium metal
atom.
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Densities, Viscosities, Excess Molar Volumes and Excess Gibbs
Free Energy of Activation of Binary Mixtures of
Propionaldehyde with Methanol Over the Entire Range of All

Compositions at 298.15, 308.15 and 318.15 K
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ABSTRACT

Densities and viscosities of the binary mixtures of propionaldehyde with methanol, ethanol n-propanol and n-
butanol at 298.15, 308.15 and 318.15 K over the entire range of all compositions have beem studied in this
paper. Viscosity deviations (Ap), molar volumes Vm, excess molar volumes VE and excess free energies of
activation of viscous flow AG’E have been determined by using experimental data. Viscosity deviations, excess
molar volumes and excess free energies of activation of viscous flow have been calculated and correlated with

Redlich-Kister polynomial equation.

Keywords: Density, Viscosity, Viscosity deviation, Excess molar volume, Binary system, propionaldehyde.

I. INTRODUCTION

It is general finding that there is a ]jtﬂf information of the viscosity of binary mixtures propionaldehyde with
methanol and effect of temperature on it. Study of effect of temperature on the viscosity of a liquid is important
and has been studied by some researchers. However, study of the effect of temperature on viscosity and density
of binary jiquicl mixtures of propionaldehyde with methanol is rarely reported. Therefore, the main aim of this
study was to produce the data on the effect of temperature on the viscosity of binary liquid mixtures. Further,
the thermo-physical properties of binary liquid mixtures and their analysis in terms of interpretative models
constitute a very interesting subject [1-2]. The characterization of mixtures through their thermodynamic and
transport properties is important from the fundamental viewpoint of understand their mixing behavior [3-7].
Liquid mixtures consisting of aldehydes and alcohols are of great importance in the field of industries such as in
Petrochemical, Pharmaceutical and Dye [8, 9]. A thorough knowledge of transport properties of non-aqueous
solutions is essential in many chemical and industrial applications [10]. The studies of excess properties such as
deviation in viscosity, excess molar volume, excess Gibbs free energy of activation of viscous flow molecular -
interactions of binary mixtures are useful in understanding the nature of intermolecular interactions between

two liquids [11-12]. Binary liquid mixtures due to their unusual behavior have attracted considerable attention

Copyright: © the author(s), publisher and licensee Technoscience Academy. This is an open-access article distributed under the
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due to their importance from both theoretical and practical point of view because these mixtures are used in
titration, calorimetry and reaction calorimetry, among other uses [14].

In this present paper, density (p) and viscosity (17) of binary mixtures of propionaldehyde methanol are reported
at various temperatures i.e. 298.15, 308.15 and 318.15 K. Deviation in viscosity (A), molar volume (Vn), excess
molar volume (VE) and excess Gibbs free energy of activation of viscous flow (AG*) have been calculated from
the density ((p) , and viscosity (n), data. Calculated deviation in viscosity and excess functions were fitted to the

Redlich-Kister polynomial equation and the results analyzed in terms of molecular interactions.
II. EXPERIMENTAL METHODS

The chemicals such as propionaldehyde and methanol used for the current investigation were obtained from SD
fine chemicals India. Propionaldehyde and methanol used were of analytical grade (AR) of minimum purity of
99.9 %. The purities of propionaldehyde and methanol were cross checked by density determination at
different temperatures. The densities of pure propionaldehyde & methanol and their binary mixtures were
measured by using a single-arm pycometer which was calibrated at the working temperatures with doubly
distilled water. The sensitivity of the pycnometer corresponded to a precision in density of 1x10-* gm ¢cm-2. The
binary liquid mixtures of different known concentrations were prepared in stopper measuring flasks. The
weight of the sample was measured using electronic digital balance with an accuracy of = 0.0001 gm. An
Ubbelohde viscometer (of 20 ml capacity) was used in the viscosity measurement and efflux time was
determined using a digital clock to within + 0.01 Sec. The experimental temperature was controlled using
kinematic viscosity bath with an accuracy of + 0.10K.

III. RESULTS AND DISCWSSION

The variations in viscosity of different binary mixtures of propionaldehyde with methanol with temperature
and calculated data of deviation in viscosity (Ap), molar volume (Va), excess molar volume (VE) and excess
Gibbs free energy of activation of viscous flow (AG?) are given in tables below.
Propionaldehyde with Methanol at 298.15, 308.15 and 318.15 K.

Table: 1-a At 298.15:

x1 P (g cm?) [H (mPa.s) | Ag (mPa.s) | Vm em®mol! | VE em?mol! | AG*E J.mol"!
0 0.7864 0.5549 0 40.7426 0 1512.201
0.0590 | 0.7883 0.5378 -0.0225 42.5960 0.0123 1662.324
0.1237 | 0.7902 05189 -0.0396 44.6260 0.0184 1822.321
0.1945 | 0.7915 0.5019 -0.0505 46.8817 0.0235 1972.254
0.2736 | 0.7941 0.4848 -0.0543 49.3210 0.0289 2121.354
0.3610 | 0.7961 0.4692 -0.0525 52.0566 0.0348 2268.214
0.4587 | 0.7979 0.4491 -0.0487 55.1281 0.0326 2382.254
0.5687 | 0.7998 0.4326 -0.0388 58.5760 0.0278 2462.254
0.6932 | 0.8017 0.4178 -0.0291 62.4840 0.0177 2317.258
0.8356 | 0.8037 0.3912 -0.0207 66.9421 0.0112 2117.365
1 0.8056 0.3765 0 72.0953 0 2011.354
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Table: 1-b At 308.15:

p 1 A Vm VE AG*E

(g cm?) (mPa.s) (mPa.s) cm®mol! cm*mol! J.mol !

0.7764 0.4782 0 41.6391 0 1569.436
0.0590 0.7779 0.4647 -0.0189 43.4925 0.0186 1719559 |
0.1237 0.7793 0.4515 -0.0361 45.5225 0.0247 1879.556
0.1945 0.7808 0.4392 -0.0469 47.7782 0.0298 2029.489
0.2736 0.7823 0.4251 -0.0507 50.2175 0.0352 2178.589
0.3610 0.7837 0.4125 -0.0489 52.9531 0.0411 2325.449
0.4587 0.7852 0.3982 -0.0451 56.0246 0.0389 2439.489
0.5687 0.7867 0.3859 -0.0352 59.4725 0.0341 2519.489
0.6932 0.7881 0.3736 -0.0255 63.3805 0.024 2374.493
0.8356 0.7896 0.3604 -0.0171 67.8386 0.0175 2174.612

|1 0.7913 0.3461 0 72.9918 0 2068.589
Table: 1-c = At 318.15:

x1 p n An Vm VE AG'E

(g cm?) (mPa.s) (mPa.s) cm®*mol™! cm?mol”! J.mol !
0 0.7711 0.4195 0 42.5803 0 1642.088
0.0590 0.7720 0.4083 -0.0146 444337 | 0.0273 1792.211
0.1237 0.7730 0.3965 -0.0317 46.4637 0.0334 1952.208
0.1945 0.7739 0.3823 -0.0426 48_.7 194 0.0385 2102.141
0.2736 0.7748 0.3704 -0.0464 51.1 587 0.0439 2251.241
03610 0.7758 0.3591 -0.0446 53.8943 0.0498 2398.101
0.4587 0.7767 0.3472 ) -0.0408 56.9658 0.0476 2512.141
0.5687 0.7777 0.338 -0.0309 60.4137 0.0428 2592.141
0.6932 0.7786 0.3217 -0.0212 64.3217 0.0327 2447.145
0.8356 0.7795 0.3098 -0.0128 68.7798 0.0262 2247.252
1 0.7805 0.3041 0 73.933 0 2141.241

To investigate the molecular interaction between Propionaldehyde and the alcohols, (methanol, ethanol, n-
propanol and n-butanol), viscosity deviation, excess molar volumes and excess Gibbs free energy of activation
of viscous flow have been evaluated from experimental density and viscosity using equations 1 and 2
respectively.
e =Nl el (‘x‘*’a * -“a“‘z)
Pm P1 3 ¢ A (1)

AN = Ny — (22 + 2m,)
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where x7 and xzare the mole fractions calculated from mass fractions, M;and Mz are molar masses, psand p2are

densities, s and 12 are the viscosities of pure components 1 and 2 respectively. pm» and 5. are the density and

viscosity of the mixture,
The excess Gibbs free energy of activation of viscous flow was obtained from equation 3.

AG*® = RT[lmn,, V,, — (x,lnn V} + x,inn,V;)]

where R is the universal constant of gases, T is the absolute temperature, V7 and Vzare the molar volumes of
component 1 and 2, x; and xz represents the mole fraction of component 1 and 2.

Vm is obtained from equation 4 below.

Vm L xzﬁf. ‘!’3’;4“»
o
WL )

Where 1/, 12and num are the viscosity of component 1 and 2 and mixture respectively

Figure 1-a: The plots of deviation in viscosity against mole fraction at 298.15, 308.15 and 318.15 K for binary
mixtures of Propionaldehyde with methanol.
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Figure: 1-b. The plots of excess molar volumes against mole fraction for binary mixtures of Propionaldehyde
with methanol at 298.15, 308.15 and 318.15 K.
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Figures 1-c: The plots of excess free energies of activation of viscous flow, AG*Eagainst mole fraction at 298.15,
308.15 and 318.15 K for binary mixtures of propinaldehyde with methanol.
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The experimental values of densities and viscosities of studied binary mixtures of propionaldehyde with
methanol at 298.15 K, 308.15 K and 318.15 K over the entire composition range expressed by mole fraction x: of
propionaldehyde are listed in Tables -(a-c). The densities and viscosities of the studied binary mixtures are
found decreased with increasing temperature and increased with increasing of mole fraction of
propionaldehyde. Qualitative explanation for the behavior of binary mixtures with the change in mole fraction
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can be suggested from the experimental data obtained under study. Deviations in viscosity can be explained by
means of relative strength of molecular interaction between like and unlike molecules. The sign and extent of
dn depends on the combined effect of factors like molecular size and shape of the propionaldehyde and alcohol
in addition to intermolecular forces. For the systems where dispersion, induction and dipolar forces are
operating, the values of viscosity deviations are found to be negative, whereas the existence of specific
interactions between the mixing components of the various binary systems tends to make viscosity deviations
positive. Figure 1-a show the graphical variations of dn for binary mixtures of propionaldehyde with methanol
at 298.15, 308.15 and 318.15 K. The values of dn are found negative for binary mixtures of propionaldehyde
with methanol at all experimental temperatures. As temperature increases dr) values became more negative in
case of methanol. A minima of plot x1 Vs dnj values for all binary mixtures occurs at equimolar concentrations at
all experimental temperatures. Furthermore negative dn values for all the binary mixtures indicate that the
dispersion forces are dominant and furthermore the existence of dispersion forces indicates that the component
molecules have different molecular size and shapes (10).

Figure 1-b shows graphical variation of VF for binary mixtures of propionaldehyde with methanol at 298.15,
308.15 and 318.15 K. In the investigation V* are found positive for all the binary mixtures of propionaldehyde
with methanol at all experimental temperatures. The maxima of plot x1 against V* is obtained at equimolar
concentration for all binary mixtures. The VE values are found increased with increase in the temperature for
all binary mixtures. As the temperature increases VF also increases because of inconvenient interstitial
accommodation due to thermal agitations among propionaldehyde and alcohol. The positive values of VE in the
present investigation are resultant of specific interactions formation of hydrogen bonds resulting in positive
contribution (3, 4).

Figures 1-c show the variation of excess Gibb’s free energy of activation of viscous flow AG*. The vales of
excess Gibb’s free energy of activation of viscous flow AG*F fdr all binary mixture are found positive which
attributes the dominance of specific interaction between propionaldehyde and alcohol and size effect of the
mixing components (11). Positive values of AG™ represents hydrogen bonding between the molecules are
dominant (13). AG™® values increased with ‘increase in temperature in all cases however AG™ values are found

almost constant for methanol at all studied temperatures.
IV. CONCLUSION

The deviation in viscosity, excess molar volume and excess Gibbs free energy of activation of viscous flow for
the systems Propionaldehyde + methanol at 298.15, 308.15 and 318.15 K has been reported. The deviation in
viscosity of the binary systems Propionaldehyde + methanol are found to be negative and increases with
temperature while excess molar volumes are positive for all binary systems. There is intermolecular interaction
among the components of the binary mixtures leading to possible hydrogen bond formation of the type 0---H-
O between unlike molecules confirming intermolecular hydrogen bond formation between Propionaldehyde

and the alcohol mixtures(14-20).
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T Trga TARE! Tt Frtsren e R A arEs deier st A slar R
R, T VRIHOTEAT TR U} HRUATHIE W1 &1 PR SAfesFavT i ST6at anjes 3@l HTel A6 Th
IO He el & STTAUTERe 3Hiea B STl

ST SIS SATTE FIOIROT Shrafeed T R A e o SRER FERRT gar g A .
@ e P B e @ i ST AR JeT e S 9iq ST dvargst
TRERY TV FEaArE Hr & a Horheel helt W AR, A e A ar framens
ST ST T AIEvdTe STOvEshe ST, TAT e PRt 2005 Y WRAKI Wedw
TSI TS e Tieai ia:e 39 SIuiisml Sl 6y TUY STdehleli sqaeI ARMES! 60!
ETITEAT FrAlT UishaHed ShIaRd SEeiedl SUehT=ai-T AEhid HIIGS T Jifedl STH0r Sawas AR
SOTeFE SEAYAHATAR o GH-TIhTe HIH FHclel. SICHIT SHeavdTd AR Joii- Had e o
Haid HEweTs TR A GO e Qe g1, T ST g S A AL

O HHeqAT: - '
IFRC:

A disaster is a sudden, calamitous event that seriously disrupts the functioning of a community or society
and causes human, material, and economic or environmental losses that exceed the community’s or
society’s ability to cope using its own resources. Though often caused by nature, disasters can have
human origins. A disaster occurs when a hazard impacts on vulnerable people.The combination of
hazards, vulnerability and inability to reduce the potential negative consequences of risk results in
disaster.

2.Ball (1979):

Thus, it is clearly necessary to distinguish between the occurrence of a natural phenomenon, such as lack
of water leading to a drought, and a disaster. In the latter case, the natural phenomenon combines with
other factors to create the situation in which large’numbers of people and some portion of their
environment are permanently or temporarily disabled.
3.Britton (1986) :

Disaster is a social product. The propensity for disaster is dependent upon the interplay between humans
and their use of the physical and social world. Within this perspective disaster can be seen in broader
ecological terms to be an expression of the vulnerability of human society.6 '
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ABSTRACT

Carboxylic acid are versatile organic compounds carboxylic acid in a different area as organic synthesis
nanotechnology. The application Carboxylic acid in these areas are obtained of small molecules macro
molecules synthetic modifications surface of nanoparticles metallic modification surface of nanostructure such
as carbon nanotubes and graphene, nanomaterials, medical field pharmacy etc. Carboxylic acid can be natural
and synthetic can be extracted present chemical structure highly polar active in organic reaction, substitution,
elimination, oxidation, coupling etc. in nanotechnology the use of acid Carboxylic as surface modifier to
promote the dispersion and incorporation of metallic nanoparticles the importance of Carboxylic acid in
different area highlighting the area of organic synthetic nanotechnology its application

I. INTRODUCTION

characteristics of this type of organic compounds is high solubility in polar solvent as water or alcohol,
methanol, ethanol etc  chemical structure contsins a Carboxylic functions(>C=0) as a hydroxy
group(OH).These groups interact easily with polar compounds the carbony! group(>C=0) is considered one of
the most functional group involved in many important reaction this type of organic compounds can be obtained
by different routes, Carboxylic acids , citric acid, lactic acid or fumaric acid are produced formed by
fermentation, most of this type of Carboxylic acids are applied in the food industries. Carboxylic acids are
different synthetic reactions such as reaction of oxidation from alcobol in this the presence of strong oxidants
such KMNO. oxidation of aromatic compounds.{1]

Derivatives of Carboxylic acids, as alkali halides, Ester and amide present different and important application in
diverse area. the reaction between Carboxylic acids and alcohol in presence of an acid catalyst H:50. with heat,
this type of reaction is known as Esterification. In the in the case of amides, it is obtained in the presence of
mmummmm&mmmwmmmummmm
mnwawﬁmmm%mmmmm mmmﬁk, &:Mamngothu To
study Carboxylic acids in the area organic synthesis in 2008 Lazzarato.et al. reported the use of Carboxvlic acids,
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salicylic acid type of aspirin like molecules obtained through a novel approach. where phenol reactions to Nitro
oxy-acyl these molecule present pharmaceutical properties [2]. '

i1. ORGANIC SYNTHESIS

The use of Carboxylic acids in organic synthesis is very wide area and the chemical transformation of this type
to other have made it very versatile functional group. this chemical transformation have seen improvement
when they carry out through green chemistry process. These methods 1o aim for energy efficiency 1 make
reaction under microwave irradiation this methology was an esterification reaction with Carboxylic scids and
alcohol obtaining high yield in the short reaction (31 new direct amidation reaction is important [4.5] one ol
those direct methodology of amide formation is by reaction amides with the Carboxylic acids using toluene
solvent Radio frequency heating under neat conditions [6]. these reagents free pathway has limitation in the
substance scope. Lonigon etal reported the metrology in which they used the simple borate Ester that are
different reagents for the direct synthesis of amide using a variety of Carboxylic acids and amides [7]. this
reaction can be carried out openly 1o the air under acetonitrile flux. the amidation products can be purified in
very simple way in the most cases, it only needs simple filtration procedure using commercial availability resins
giving excellent yield [fig.1 |
Ojeda-parras et al (8] describe a green methodology from direct amidation of Carboxylic acids and amines
using silica gel as a solid support [fig.2] An example is the reaction between an oxazolidine an isocyanide and a
 Carboxylic acid to provide N-acyl oxy ethyl amino acid derivatives [fig.3][09] it can be completed with those
 structures that are produced by the will established a reaction and they allow the generation of chemicals
Carboxylic acids can be used in organocatalytic reactions in this case Carboxylic acid can be used directly to
obtain the alpha hydroxy phosphonates the reaction was carried out in the simple way with a variety of
aldelydes and ketones with a trimethyl phosphate in the presence of catalytic amount of pyridine 2.6-di
Carboxylic acid in water as a solvent these generated a low cost and environmentally friendly methodology
[fig.4]{10] —
Carboxylic acid present important applications on in the pharmaceutical area due 10 their chemical structure
different methods have been developed for their detection in medicine in cosmetics in food additives. in 2015
Soham et al reported a selective chromogenic system which not only can discriminate Maleic acid vs fumaric
acid but can also differentiate maleic acid among diverse Carboxylic acid the detection of this type of organic
acid is very important

Carboxylic acid have been extensively due to their important application in petrochemic

dyes stabilizer and currently on nanotechnology[11] one of the most important wwm w&y of the
Carboxylic acid is the surface modification of the nano pa:t particles, this because during this synthesis
nanoparticies by any methodology this m&s to agglomerate due to the Vander walls forces and the absence of
repulsive forces in this sense in 2008 yong et al obtained nanoparticles of Fes0s with a of 6-13 nm using olic acid
as a surfactant mwpdmmmmmmm Cumy&mmm-ca
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lofjati et.al modifier TiO: nanoparticles with carboxylic acid followed by edition with acrylic acid 1o obtain a
well dispersed nanoparticle in polyacrylic acid [13] the chemical modification of nanoparticles TiO: with
Carboxylic acid by the thermal methods finding improvement 1n the photovoitaic performance of the TiO:
nanoparticle despite being coated with carboxylic acid{ 14!
In other studies it has been shown that this use of carboxylic acid as a surface modifier of nanoparticles can be
easily we redispersed in diverse matrix also or solvent and improves properties as antibacterial activity{ 15] in
recent years inorganic nanoparticles have been widely studied due to the excellent properties that they provide
duse to their large surface area emphasizing applications such as optical. catalvtic. electrical sensing, transport,
magnenc, thermal conductivity, eleciromagnetic these properties are the result of the large surface area that
they possess metals such as gold, silver, palladium and copper have been used to make inorganic nanoparticles
of various shapes and size. A wide variety of methods have been developed to synthesize metallic nanoparticles
with different method chemical method, physical and biological methods.
chemical methods are the most used, due 1o their esse of climbing [ 16] the chemical reduction of metal salts in
tize solution the most commonly used method [17]. In aqueous the reducing agent is added or generated among
the most commonly used reducing agents or sodium borohydride. hydrazine and dimethyl formamide, however
non-aqueous system, the solvent can also act as a reducing agent such solvent can be alcohols such as a
polyethylene glycol, glycerol and ethylene glycol through which colloidal nanoparticles obtained. physical
methods included electrochemical method laser ablation, thermolysis. microwave irradiations and
Sonochemistry for example the decomposition of solid at a high temperature through this process it is a possible
to obtain particles smaller than Sam.biological methods are develpped using a metal salt and a reducing agent,
which may be micro-organism enzyme or plant extract {19}
The nanoparticles can also be functionalized with the organic molecules with the biclogical functions example
DNA and RNA the combinations of indrganic nano particles and biomolecules allows the use of these in
bmis)g:gas system because they combine unique properties for applications such as molecular recognition [20].
molecules such as acrylic acid, pyrrole and styrene have been used in a plasma to modify nanoparticles
of zinc axide, alumina ind carbon mmxb;thkpmtmk apnﬁbhwfwms&inkmm@ngm 1to

In case Ay

carboxylic acids are currently used as a surface modifiers in carbon based nanostructure, carbon nanotube,
through different alternative making use of green chemistry which recommend the use of sustainable
activation energies such as ultrasound, microwaves, plasma, that helps to reduce the energy consun
decrease the time of reaction in the surface modification.

gty
notion and
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have been used basic application anti relevant application in organic synthesis, carboxylic acid can act as
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jc substrate reagent in the reaction one step which are considered green reaction are used as a catalyst in

itution, addition, condensation, polymerization reaction. organic synthesis is directed towards green

reactions easy fast economical. sustainable process. the carboxylic acids highly reactive due to the chemical

nature of carbonyl group.

in nanotechnology the carboxylic acids are used as modifier substrate in the surface modification of the
nanostructure of carbon. the chemical nature of the carboxylic acid allows to carry out this type of application
of the carboxylic acids is due to nature chemical, specifically by hydrophilic characteristic provided by the
funcrional group. The research on the carboxylic acids, is very interesting described some recent report. there

are stit! challenzes with in this field chat remain o explored
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INTRODUCTION:

iso pur@ow, the width of an average hair is

‘A nanometer (nm) is one bmiqntﬁ?fé'éfﬁ a meter, for com

100.000 nanometers. The human blood cells are ;000'10 5,000 nmziang a stared of DNA has a diameter of 2.5
%M ipulation of matter on an atomic, molecular and

nm, and a line of ten hydrogen atom is one
supramolecular with atleast one dimension sized from 1to 10 nm.
The present nanotechnology has begun to blossom in the last ten years, this largely due to the development

of new instruments that allow researchers to observe manipulate matter at the nano level. Scientists find two nano-

size structure of particular interest nanowires and carbon nano tubes. Nano wires are wires with a very small

diameter, sometimes as small as 1 nanometer to use transistors for computer chips and other electronic devices.
A carbon nanotube is a nanosize cylindcf of carbon atoms. Imagine a sheet of carbon atoms. If you that she'ct into
a tube yoﬁ have carbon nanotube. Carbon nano tube properties depend on how you roll the sheet all carbon nano
tube are made of carbon, they can be very different from one another based on how you align the individual atom.
THE PROGRESSION OF NANOTECHNOLOGY: . ‘
1) PASSIVE NANOSTRUCTURE: The first period products will take advantage of the passive propertiesi
inclﬁding nanotubes and nanolayers. For ecample Titanium dioxide is often used in sunscrecns%

of nanomaterials,
because it absorbs and reflects ultra-violet light. When broken down into nanoparticles it becomes transparent to
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visible light, eliminating white cream apperence associated with traditional sunscreens with a nanolayer of
material can be woven into stain resistant clothing's, these products taken advantage of the unique property of a
material, when it is manufactured at a nanoscale, however, in each case the nanomaterial it self remains static
once it is encapsulated into product.

2) ACTIVE NAﬁ OSTRUCTURE: A nanoelectromechanical device embedded into construction materials
could sense when the material is under strain and relase an epoxy that repairs any rupture. A products in this phase
require a greater understanding of how the structure of nanomaterial determines its properties and a corresponding
ability to design unique materials.

3) NANOSYSTEM: A challenge is to get the main components to work together within a network, possibly
exchanging information in the process, proteins might assemble small batteries. Nanostructures could self-
assemble into lattice on which bone or other tissues could grow. Smart dust strew over an area could sense the
presence of human beigns and communicate their location. At this stage human beigns and communicate their
location at this stage significant advancements in robotics, biotechnology and new generation information
technology will begin to appear inproductsy & ¢ ¥ &
4  MOLECULAR NANOSYSTEM:

i

5

o
-

stage involves the

intelligent design of molecular and atomic

devices, leading to unprecedented understanding and control over the basic building blocks of all natural and non-
made things. Researcﬁ will occur on the interaction between light and matter, the machine-human interface and

atomic manipulation to design molecules. The multifunctional molecules, catalysts for synthesis and controlling

of engineered nanostructure, sub-cellular interve “and ki for complex system dynamics and

control. The initial scientific fogﬁdaﬁ%gg for thes'e-tﬂchﬁblofg’f
Nanoporducts regularly applieéf?to a filed might search outand tons form ‘hazardous materials and mix a specified
amount of oxygen into the soil. N gnodgvices could roan the body. Fixing the DNA of damaged cells, monitoring

vital Conditions and displaying date in a readable form on skin cells ina form similar to a tatto, computers might

NANOMATERIALS: _

1) Nanoceramic powder: Nanoceramic Pow mﬁqonstltut@m '(ﬁii)bnant segment of the whole nanostucture
materials. Constitute rﬁore than 50% of the total naﬁoétruefui;e materials.

2) Nano tubes: Conductors or Sermiconductors, Streng materials with good thermal conductivity.

3) Nano composites: Generally polymer based with nonosized fillers. Nanoceramics are available commercially
in the form of dry powders or liquid dispersions. The most commercially important nanoceramic materials are
simple metal oxides silica, titania, alumina, iron oxide, zinc oxide, silica and iron oxide, nano particles have a
commercial history spanning half a century or more of increasing importance are the mixed oxides and titantes.
The nanocrystalline titania, zinc oxide other oxides have more recently entered the market place.
APPLICATIONS : Nanotechnology beigns an interdiscip.linary field nanoelectronic, nanomaterials and

nanobiotechnology which field application in materials, electronics, environment health care information

technology, pharmaceuticles, agriculture, construction transport and food processing and storage.

¢
i
A) Electronics : The semiconductor industry has been to improye the performance of electronic system for more i

than four decades y downscaling semiconductor industry has been to improye the performance of electronic
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system for more than four decades y downscaling silicon based devices approach will soon encounter its physical
and technical limits with increasing requirements for performance functionality alternate materials to silicon,
carbon nanotubes and one dimensional carbon nanotubes and two diamensional which electrical properties for
fabrication of faster and more power efficient electronics.

1) Graphene transistor: The first time a single sheet of carbon atom packed in a honeycomb crystal lattice can
be isolates from graphite and is stable at room temperature. Electron to move at an extra-ordinary high speed,
together with it's intrinsic nature of being one atom thick, can be exploited to fabricate field-effect transition.

2) Carbon nanotube electronics: When a layer of grapheme is rolled into a tube a sigle walled carbon nanotube‘
1s formed. Inherit the attractive electronic properties of grapheme but their cylindrical structure makes them a
more readily available option for forming the channel in field effect transistors as on electron mobility superior
to their silicon based counterfort and allow larger current densities while dissipating the heat generated from their
opertation more efficiently. Carbon nanotubes based device advanced beyond single transistors to include more
complex system. Such radio-frequency components.

3) Carbon-based nanosensors: In addntg;on o the excepnona] electncal propemes of grapheme and carbon
nanotubes. Thermal conductivity, high m&chamcal rohustncss and very large surface to volume ratio them
superior materials for fabrication of electromechanical and electrochemical sensors with higher sensitivities,

lower limits of detection and faster response time.

4) Nano-electro mechanical sysgenr }'l'gelectroni; ols have one thing in common an integrated circuit acting

electrical and mechanical propert:cs have extended the boundaries of nano electromechanical system to include

more advanced devices as the non-velatile nano-electro-mechanical ry. Where information is transferred

in gene therapy. Nanotechnology has also f‘ound its use diagnostic medicine as constrostagents. Fluarscent dyes
and magnetic nano particles. _

1) Carbon based nano materials: Carbon nanotubes are essentially elongated molecule, formed entirely from
carbon atoms. Their ability to elongate in suitable electrolytes under very low voltages which may render them
very useful sensors in a variety of medical devices.

2) Nanowires: Nanowires differ from nanotubes in that they have no inner cavity, semiconducting silicon based
nanowires are showing promise for the detection of viruses in solution and their capabilities in such application
may exceed those of other methods, |

3) Nanoporous materials: Carbon-silicon-ceramic based materials, with holes in the region ofl00nm have
greatly increased surface area and can have extremely useful\catalytic adsorbent properties.

4) Nano coated surgical blades: It means nanoparticulate costing on to specially prepared hard metal substrates |
ex. polished diamond nanolayers. It is possible to manufacture surgical blades of extreme sharpness and low ,

friction that are highly suited to optical and neurosurgery.
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5) Needles: Nanocoated needles are now available for very fine suturing in demanding application needies I;avc
good ductility, exceptional strength and corrosion resistence.

C) Nanotechnology in Textiles and clothing: The wave of nanotechnology has shown a huge potential in the
textile and clothing industry which is normally very traditional. Coating is a common technique used to apply
nano-particles on to textiles. Nanoparticles have a large surface area to volume ratio and high surface energy. Due
to nanotechnology can provide high durability for fabrics the use of nanotechnology allows textiles to become
multifunctional and produce fabrics with special functions including antibacterial, UV protection easy clean,
water and stain repellent and anti-odor. ‘
D) Nanotechnology in food science: The scientific challenges in the food and bioprocessing industry for
manufacturing high quality and safe food through efficient and sustainable means can be solved through
nanotechnology, used agriculture and food production to form nanosensors for monitoring crop growth and pest

control by early identification of plant diseases. Bactoria identification and food quality monitoring using

agents dlrectly on the surface of the coated film.

E) Nanotechnology in catalysis: The essential application of metal nanoparticles. Nanomaterials show a great
potential because of the large surface area of the particles many chemists suggest that metal colloides are very
efficient catalysis because of a great ratlo of atoms remaining at the surface, and so available to chemical
transformation of substances. There are dlﬂ'erent typﬁs of nanomatenals which are used as catalysts. The activity
of catalyst can also be described by the turn over number and the-catalytic efficiency by the turn over frequency.
The turn over number is the nu.mber_a;':reactant molecule-that 3:&“ of catalyst can convert into products There

are two types of catalyst heteroge ea

different phase than the reactanﬂ where

omogeneous catalysts ﬁmctto acts in the some phase as the reactants.
VARIOUS NANOTECHNOLOGY,PRODCUTS: A

a) Nanocream -Nano aluminium oxide FlberS' «Nano structural aluminium oxide fibers provide added strength
and improved performance to rnctals, ﬁta,sg

E"::"-'assan: e:omposnematenal The large number of hydroxyl
groups available on the nanofibers generates a positive chargoxm%ater solution such that it will attract and retain

negatively charged particles including bacteria, viru

‘organic & non-organic colloids and negatively charged
macromolecules.

b) Nano filtration: Use in purification of water for medical and dental purposes. Filter sterilization of medical
serum biological ﬂuids and other pharmaceutical products.

¢) Nanoporous silica filled composite: It is fairly new material proven to increase wear resistance in posterior
application. The monomer to inter-penitrate it through a capillary force. The monomer is draw in and out of the
filler, reinferering the composite and increasing the durability of the bowing between the two phases. The organic
monomer into the pres and adding a light cure system solid organic nanostructure is formed.

d) Nanoadhesive poss: Polyhedral aligomeric silesquior ena;Bles the design of additives that make plastics that
are unusually lightweight, durable, heat-tolerant and environmeot friendly. The organic and in organic materials J
in molecule with on average diameter of 1.5 nanometers. In addition it has been shown that poss materials are ;

much more resistant to radiation damage and erosion than conventional polymers. ¢
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RISKS IN NANOTECHNOLOGY:

They are relatively cheap and can be manufactured in large quantities. They are already used in consumer
products. Their properties can be very different to the larger forms of the material they are made from, they can
be highly reactive. The particles ofien have unknown toxicity. Their toxicity can be difficult to quantity. They

can disperse easily in air or water. The importance of nano particles being considered as the most potentially

hazardous type may change in future other form of nanotechnology become more common and nanoparticles
better understood. There are several ways that nanoparticles can enter the body. These include inhalauion,I
ingestion, aborption through the skin and direct injection for medicinal purposes. Once particles are in the body
they may be transported throughout the body before they are ejected. The blood brain barrier, which protects the
brain from harmful chemical in the blood, can be no barrier at all to certain nanoparticles.

CONCLUSIONS:

The advantage of quantum level properties molecular nanotechnology allow for unprecedented control of the
materials world at the nanoscale, providing the means by which system and materials can be built with exacting
specification and characteristics. The use of nanotechnology i_s. continuously transforming daily use products
making consumers goods plentiful, inexpensive and highly d\t_grab_le,'it:-:has potential application in many sectors
including points and coatings, textiles, clothing;.__oosmeti.cs, food science, catalygis. In addition, nanotechnology
present new opportunities to imbrove how wé:measure, minitor, manage. Nanotechnology has emerged as

growing and rapidly changing field. New generation of nano-materiais will evolve, with new and possibly

unforeseen issues. Nanotechnology is the future of advanced dovelopment Itis cvcrythmg today from clothes to

our current life.
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SYNTHESIS AND CHARACTERIZATION OF MIXED
LIGAND VANADIUM METAL COMPLEXES USING 2, 2’-
BIPYRIDINE AND L-AMINO ACIDS AS LIGANDS

Sonaji V. Gayakwad, Satish B. Maulage and Pandit R. Khakre

Department of Chemistry, Mrs. K. S. K. College, BeedTMS), Inam
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Abstract:

Four new mixed ligand complexes of vanadium metal were synthesized using 2, 2°-
bipyridine as primary ligand and some L-amino acids such as L-Phenyl Alanine, L-serine L-
glycine and L-aspartic acid as secondary ligands respectively. The synthesized complexes
were characterized by using IR spectra, elemental analysis, molar conductance and magnetic
susceptibility measurement. All the synthesized complexes are proposed to have square
pyramidal geometry based on the results obtained from IR spectra, molar conductance,
elemental analysis and magnetic study of complexes.

Keywords: Mixed ligand complex, L-Amino acids, 2,2’-Bipyridine, Molar conductance and _
Magnetic property etc. f

Introduction:

Now a day’s number of researchers has been focused on to synthesis of mixed ligand

complexes of transition metals. Mixed ligand complexes are exhibited better biological

, activities as compare to simple complexes. This is due to more than one type of ligands
coordinated to cental metal atom [1, 2]. The literature survey about mixed ligand
oxovanadium(IV) complexes which show modulating activities of various enzymes [3, 4].
Vanadium compounds with vanadyl ion having oxidation state +4 and +5 exist in the
environment and in biological systems. These complexes also have biological activities such
as antibacterial, antifungal, antiviral, and anticancer drugs [5-7]. The mixed ligand transition
metal complexes with benzoheterocyclic rings and some L-amino acids have been the focus
of a considerable number of" investigations for their good coordination ability with metal
atoms [8]. A large number of mixed-ligand complexes involving heterocyclic bases such as
pyridine, 2,2’-bipyridine, o-phenanthroline, etc. were reported by many researchers due to
their biological applications and thermal stability [9].

In this article we have reported the synthesis of four mixed ligand complexes of
vanadium metal with 2, 2’-bipyribine and L-Phenyl Alanine, L-serine L-glycine and L-
aspartic acid ligands respectively. All the synthesized complexes were characterized by using
IR spectra, elemental analysis, molar conductance and magnetic susceptibility measurement.
On the basis of spectroscopic results obtained, all the synthesized complexes were exhibited
square pyramidal geometry.

Experimental Section:
Materials:

All amino acids were purchased from S.D. fine chemicals, Mumbai, second ligand 2,
2’ bipyridine and vanadylsulphate (VOSOy4) were purchased from Babaji traders Parbhani.
All the chemicals used were of AR grade. All the solvents were used after purified by the
recommended method (Vogel,1989. Textbook of Practical Organic Chemistry, Sth ed.
Longman,London [10] ). '
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Melting points or decomposition temperatures of all the synthesized compounds were

measured using a simple capillary tube method and are uncorrected. Molar conductance
values of all the synthesized complexes were measured by preparing 10~ M solutions in DMF
solvent using Equiptronics conductivity meter with an inbuilt magnetic stirrer (Model:Eq-
664) at room temperature. Magnetic susceptibilities were determined on the SES Instrument’s
magnetic susceptibility Gouy’s balance (Model: EMU-50) at room temperature using copper
(II) sulphate as a standard. IR spectra of complexes were recorded as KBr pellets in the
region of 4000-400 cm™' on a SHIMADZU Spectrophotometer.

Synthesis of Mixed ligand complexes:
General procedure:

To take aqueous solution (20 ml) of vanadylsulphate (1.63 gm 0.01 Mole), add
ethanolic solution (20 ml) of 2,2’-bipyridine (1.56 gm 0.01Mole) was added drop wise with
constant stirring. The mixer was stirred for 1 hrs at room temperature. To this reaction mixer
add aqueous solution (20 ml) of amino acids (0.01 Mole) drop wise with constant stirring.
The reaction mixer was stirred 5-7 hrs at room temperature and then coloured complexes
were precipitated. Filter the complex and wash it with cold distilled water followed by
ethanol. The complexes were dried at room temperature and used it for further study.

\

General scheme: synthesis of mixed ligand complexes

Result and Discussion:
Physicochemical data:

The physicochemical characterizations such as percentage yield, colour of complexes,
decomposition temperature or melting point were recorded for all the complexes. The melting
point of complexes was recorded by simple capillary tube method. All the complexes are
found to be decomposed at more than 260°C temperature indicates thermally more stable
complexes. The molecular weight and chemical formula are estimated for all the synthesized
complexes using ‘Chem Draw ultra 11.0° software. The solubility of all the synthesized
complexes was checked with available solvents in laboratory. The complexes are insoluble in
common organic solvents bit purely soluble in DMSO and DMF. All the recorded data of
synthesized complexes is represented in Table 1.
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Table-1: Colour, Elemental analysis, molar conductance and magnetic moments
Complex Molecul | Percent | Colour C, H, N Analyses, found
ar age (calculated) (%)
Weight | Yield(%
) C H N
Complex- C1 334.21] 68 Faint 50.17 453 13.50
Brown (50.19) (4.54) (13.48)
Complex- C2 352.28 78 Black 45.49 4.11 12.24
(45.48) (4.10) (12.20)
Complex- C3 285.33 76 Black 48.52 4.89 11.32
(48.50) (4.87) (11.32)
Complex- C4 331.24 75 Fait 49.28 4.73 12.31
Green (49.26) (4.72) (12.30)

IR Spectra:

The FT-IR spectra of synthesized complexes were recorded and compared with free
ligand molecules. The some major absorption bands are expressed here. The absorption band
of the (C=N) group of free bipyridine molecule at 1454 ¢cm-1 [13]. This band was shifted to
lower wave number in complexes in the range of 1435-1445 cm-1, indicates bipyridine ligand
coordinated to metal atom via the nitrogen atom.

The asymmetric and symmetric (COO-) bands observed in the region 1580-1597 and
1402-1408 cm-1 in free amino acids were observed to be shifted to lower wave numbers
region of 1571-1575 and 1373-1377 c¢m-1 respectively in the spectra of complexes. This
indicates bonding of COO- group with metal via oxygen atom of carboxylic group of amino
. acids. The band observed between 940-950 cm-1 in the spectra of complexes indicates
V(V=0) stretching vibrations. Finally the bands observed in the range of 440-450 cm-1 and
620-635 cm-1 indicates v (M-N) and v (M-0) bonding in complexes respectively.

Molar conductance:

Molar conductance values for all the synthesized complexes were recorded by
preparing 10° M solutions in DMSO solvent. The observed molar conductance values in the
range (18-28 ohm™ ecm? mol’ ) for complexes indicated towards their non-electrolytic nature
of complexes.

Magnetic properties:

Magnetic susceptibility values for all the synthesized mixed ligand complexes were
recorded at room temperature using copper (II) sulphate as an internal standard. These were
then converted into magnetic moment values using spin only formula. The Magnetic moment
value of all four complexes in the range of 1.87 to 1.92 BM. It indicates oxidation state of
vanadium in complexes is +4 correspond to the presence of one unpaired electron present in
all these complexes [14]. Thus all the four complexes exhibited square planar geometry
around the vanadium metal atom.

Conclusion:

The mixed ligand complexes of vanadium with bipyridine and L-amino acids as
ligands have been prepared at room temperature. The elemental analysis data reveals that
1:1:1 (M:L:L) proportion in complexes. The decomposition tem perature values of complexes
were recorded and found to be more than 260 °C it indicates that, complexes are thermally
more stable. The molar conductance, IR spectra and Magnetic moment values of complexes
are reveals that vanadium metal having +4 oxidation state with one unpaired electron present

in all these complexes with Square pyramidal structural arrangement around vanadium metal
atom. 3
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Histopaathological study of New Cestode
Cotugniamohekarae from Columbia Livia Intermedia

A. N. Shelke

Dept. of Zoology,

Vasant dada Patil College,
Patoda, Dist. Beed

s e Research Paper - Zoology - —

J ABSTRACT
|
|

The present communication wi:zs a new species of
cestode Cotugniamohekarare is found in intestine of Pigeon, columbalivia
intermedia for kisrop.at'hologic_al study. This parasite brought about several
histopathological changes in the infected intestine of the host. It includes
larvae emerging out from cyst, floating inner wall of mucosa, and attach to
intestinal villi. Scolex deeply penetrate and pad formation for absorb

nutrients. Parasite maintain good balance of protein, carbohydrates and

lipids.

Key words : Cotugniamohekarare n. sp, columbalivia intermedia, histopathology
Introduction :

\ﬂ Interaction and relationship between the host and parasite is refers to
histopathology. Cestode lives in in a very haphazard environment as there is a continuous
movement of the gut lining. The food present in gut and the nature ofits related glands,
hence they require the organ of attachment for the survival.

The extensive study on the host parasite relationship has been carried out
by Nandkal, Mohandas, John and Simon (1974), in Raillietina (R.) tetragona.
Histopathology of Amoebotaeniaindiana was studied by Mitra and Shinde (1979),
Jurasek, V. Ovis Diaz, D. (1979) studied on domestic fowl. Bailey (1951), worked on
H. nana, Chincholikar and Shinde 1976 in C. celebesensis,Befus (1982) studied
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mechanism of the host resistanceat the host resistance at the mucosa parasite
interface. Kishor, N and Sinha DP, histopathological and histochemical studies on
Dicranotaeniaplatirhynca I fowl. Sinha and Sinha (1986) observed the mode of
attachment of Raillietina (R.) tetragona (Molin, 1858) of domestic fowl. Kumar and Lal
(1988) studied effect of implantation of Stilesiaglobipunctata scolex of the host intestine
andMurlidhar and Shinde (1987) observed histopathology of Acanthobothrium
uncinatum from a fish Rhynchobatusdjeddensis. Large number of scientists worked well
on helminth parasites, some of them are Malhotra and Capoor(1983),Jha et al (1981),
Jadhav et al., (1994, 2003), Kharade and Shinde (1995), Shinde et al.,(1999) and
Thorat (2011). The present communication was undertaken to study the histopathology
of new cestode Cotugniamohekarae.

Material and Method :

Six intestines of the Pigeon, Columbia livia intermedia at Ausa, Dist. Latur,
Maharashtra, India were dissected and observed, to see the degree of infection of
cestode parasites, some of intestine were heavily infected with the cestode parasites.
Few worms were collected for the taxonomic study. The remaining, pieces of intestine
along with attached worms were fixed in fixative, Bouin's fluid taking care that the intact
parasites were not disturbed, for.the histopathological study.

After the taxonomic observations the worm tumed out to be Cotugniamohekarea
n. sp. The preserved material from Bouin's fluid were removed, washed and
dehydratedthrough graded alcohol, cleared in xylene and embedded in the paraffin wax
MP 58 - 600 C.

Sections were taken on microtome by adjusting the 7mu thickness, slide were
stained with Mallory's triple stain. Best slides were selected and observed under
MiCroscope.

Observation and Result :

Morphological studies of Cotugniamohekarea n. sp. were medium in size, scolex
large, quadrangular in shape, broader than long and measure 0.776 - 1.039 in length and
0.776 - 0.898 in breadth. Rostellum is large, oval in shape, transversely elongated with
double row of hooks. The suckers are medium arranged in two pairs, not overlap to
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each other. Neck short and wide.

Mature segment are broader than long, each with a double set of reproductive
organs. Testes are 175 - 185 (180) in number and oval to round in shape, situated
posterior half of the segment. Cirrus pouch medium, anteriorly directed, situated anterior
of segment, cirrus is thin and coiled. The vas deference long coiled run anteriorly and turn
posteriorly. A pair of ovaries medium, bilobed and crescentic in shape, slightly posterior
of the segment. Vagina is thin, run transversely and turn posteriorly and open into ootype.
Ootype small and oval, vitelline gland medium, oval and post-ovarian.

Microscopical observation of worm show that, it has penetrative type scolex
with four suckers and rostellum, which help them to adhering to the intestine of host.

Microscopical observations revealed that, larvae are emerging out from the cyst.
Some larvae floating in inner living of mucosa layer, and trying to attaches to the intestinal
Vini' ¢

Further it is also observed that, scolex of immature worm deeply penetrate in the
mucosa, completed pad formation and absorb the nutrition from the host. Due to this,
necrosis of the host tissue is observed in the mucosal wall and inflammatory reaction of
the worm is also observed.

It has been observed l;xistochemically that the host tissue is rich in proteins,
glucose and lipids. To obtain their nourishments, the parasite tries its level best to go deep
inside the tissue and hence it seem the help of its level best to go deep inside to the tissue
and hence it seeks the help of its scolex. When histochemical studies of the parasite was
carried out it brought intopicture the existence of proteins, fat and glycogen in the scolex
region, tegument of the segments.

Conclusion :

It can be concluded that, the parasite finds the food material and other favorable

necessary requirement for its nourishment and growth.
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Fig. - The immature worms firmly attached to mucosal wall and started pad formatio
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BIOLOGICAL CONTROL OF MOSQUITOES

A. N. Shelke
Dept.of Zoology
Vasantdada Patil College, Patoda Dist. Beed

Introduction :

India is considered to be one of the richest centers of biodiversity in the world,
particularly because of the large number of ecosystems. Mosquitoes are diversified
taxonomical group of insects Taxanomical biodiversity of mosquites is important
aspect of medical science. Mosquitoes are responsibale for causing dreaded dis-
eases to human being. Malaria, Filariasis. Dengueetc are the common diseases caused
by mosquitoes, which are fatal to human being According is Stoneetal (1992) there
are about 2700 species of mosquitoes in the world. Anopheles Culex and Aedes are
important genara of mosquitoes medical importance. Malaria is caused by Anopheles
species, Filarisis is caused by Culex species while. Dengue is caused by Aedes spe-
cies Mosquitoes are characterized by small size 3.00 6.00 mm in body length; deli-
cate and sender bodied, covered with hair and scales. They are black or brown, often
spotted white and have piercing and sucking type of mouth parts for sucking the blood
of animal or cell sap of plants. The larvae of mosquitoes are elongate wriggles and

ic in habital. The pupae ar also aquateic and capable of swimming by paddle like
movements of the abdomen. The larvae breed in all kinds of fresh water and in the
brackish water. The larvae feed mostly on minute algae and other organic matter floating
in the water. .

The contral mosquitoes through pesticide is difficut task due to the develop-
ment of resistance in mosquitoes. Secondly, pesticides lead to serious to problems
such as air, water and pollutic')'n, killing of beneficial organisms health hazards, sec-
ondary pest outbreak, pest resurgence, destruction of eocycles alternative and living
weapom over chemical contral.

Biiological  Control of Mosquitoes Through  pisces

In past sevral worker (Brown, 1927: Sweetman 1958 Kalra etc. all 1967,
Greathcal 1971 Rao et al, 1971 Siogren, 1972. Legner etal. 1974: 1975 ab Sathe and
Bhoje 2000 and Sathe and Girhe 2002 etc.) have attmptes the work related to control
of mosquitoes using Pisces. Several insectivorous fishes are scattered in tropical
and temperate regions in both gresh and brackish waters. In biological pest control of
mosquitoes, the most important, effective and widely utilized fish species belong
primarily to the family poecilidac and a lesser degree to the cyprionodontidae.
‘Sweetman (1958) listed mosquito controlling species of Pisces.

According to Greathead (1971) laboratory experiments in 1972 in Seychelles
Islands gave strong indications of the value of Pachypanchaxplayfairi (Gunther)asa
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predator of Mosquitoes. Field trials were not taken to the above region. However, the |
fish sperics gave very encouraging results for mosquito.Control in wells and with |

clear water in East Africa Zanzibar.

Gambusi affinis Baird and Giraid and Poeciliareticulala Peters are commomly

used fished | anti moswuitoe work G. affinis is commnoly called the mosquitoes fish
which reaches us breeding size within 2, 3, month after its birth. It has maximum of
200 progeny per brood. The number of broods per year varies with the localities, but
4-6 broods annually reported.

According to Sweetman (1958) P. retculatais more prolific than Gambusia sp,
However G. affinis is now considered ubiquitous, as has been distributed and estab-
lished throuthout the world since early in the twentieth century.

The earlies introduction of G. affinis was in 1905 in Hawali for control of
mosquitoes (Legner et al 1974), within 2 month planing 2500 5000 fishes per he
achieved complete mosquito suppression. Hoy and Reec 1971) reported high-level
suppression of culex tarsas Coqui. by releasing 250-500 gravid females of G. affins
per has in paddy field of California, While (1973) reported 60% suppression of
Anopholes quadrimaculus Say by introducing Gambusia in southern USA in 1320
Gambusia was an important factor for superessing Anopheles population in Mala-
gasy, particulary in open water habitats (Grethead, 1971 Likely, the genus Epiplayaytys
was also quiet potencial suppression of population of mosquitoes on Africa (Brows,
(1973) in Iran species of Anopheles were succesfully suppressed by introducing over
15 million Gambusia and Guppy. Legner et al (1975) studied tthe efficiexy of the
pendatorydesert pupfish. Cyprinodonmaculatius Baird and Girard on Culex mosqui-
toes They reported that in shallow ponds of large size, desert pupfish caused mos-
quito Breeding to cease we four weeks after their introduction. ]

Legner et al (197%) reported that in some tropical areas. P. reticulata was
prefere Gambusia Because of its superiority in pollution tolerance (Siogren. 1972)
In Srilanka. P. reticuleta was preferred to Gambusia Because of its superiority in
pollution tolerance (Sigrcn. 1972) in Srilaka P. reticuleta has been preferred to re-
lease for successful control of Anopheles mosquitoes (Rao et al. 1971) A successful
suppression of Culex pipensfatigans Wied in a canal carying sullage waste was noted
by Rao et e. (1971) in Southern India They also reported that the fish was established
in fresh and brackish waters of Southem India. Kalara et. al. (1971) studied Lebistes
retculeta Peters with respect to mosquito control in Nagpur India with good success.

Grethead (1971 reviewed the successful estallishment of P. reticulata. in
Senegal and successful suppr was successfully used in severral countriesin mos-
quito control (Coppel and Martins, 1977)

{1t
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Sathe and Bhoje. (2005) recenttly reported that Preticulata showed more pref- | -
erence Anopheles than culex mosquitoes anmd has great potential of biocontrol mos-
quitoes by performing 79.6% predation in and Anopheles 58.8% in Culex mosqui-
toes However, it is crystal size and top feeding habits preference for mosquito Larve
adaptability and pollution toleras capacity Guppy shows all above features hence ideal
in biologcial .Pest control programme of mosquitoes.

Biological control of mosquitoes through dragonflies :

According to Corbet (1999) there are two approaches to the biological con-
trol of pest namely inculation and inoundulation of augmentative release (AR). Both
approaches are useful for mosquito control. Under inoculative release natural en-
emies of pests are introduced into an environment where they are not already present,
during which enemies multiply naturally Untilithy reach a level such thsteither elimi-
nate the pest or keep the pest population down to a level demed acceptable to humans.
However, this method has limited succes. Augmentative release can be highly suc-
cessful since this method entails prior estimationof the number of natural enemies
needed to active suppression to required level and then realizing sufficient number
into a closed system. Augmentative release is practiced routinely in several coun-
tries for suppression of pests i green house, close environment from which neither
biocontrol agent nor pest can disperse. Odonata in general are predators of several
insevts. Amongst their prey, housefiles and mosquitoes are prominently predated
(Metcalfand Flint, 1979). Thomas et al. (1988) stuied predatory efficiency of numphs
of Bradinophyga jaminata and Brachythemiscontaminata on mosquito larvae. They
found that these Odonates were good prédatogs of mosquito larvae.

In Cuba, Santhamarina and Mijares (1986) made field and laboratory observa-
tions to study the efficacy or nymphs of anisopterans such as Pantalallavescens, Trame
abdominalis and proved them good predators of Culex quinquefaviatus.

Birds of Control of Mosquitoes : _

A Bird less coutry would be most desirable place for insects. However bird
mosquito predatory prey index is not avaible. It observseved that Wagtail bird was
largly subsisting on adult mosquito diet and thus acted as good biocontrol agent of
mosquitoes in Kolhapur (Sail Girhe 2002) there is extreme need of preparing preda-
tory pry index of birds and mosquito in India.

Conclusion :
1) It seems that the programme of biological control mosquitoes has great fu
ture since it is ecofriendly.
2)  Further study is needed on survey of species of above importnat groups of -
- biocontrol agents. |
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Biodiversity Hotspots in India.

Dr.A.N.Shelke, Dr.D.S.Raut

Vasantdada Patil Arts, Science & Commerce College, Patoda.

Dept. of Zoology

-

Biodiversity is the way, so don't let nature go asir.

Biodiversity is the cgojleétion of flora and fauna of a place. Biodiversi
that is a prime location for the existence of rich biodiversity but also

destruction. It is a place that needs our immediate and constant atte
thrive in the future as well.

This idea of identifying hotspots was put forth by Norman Myers in 1
35 biodiversity hotspots have been identified out of which most of th
forests. Almost 2.3% of the land surface of Earth is represented by {
also comprise around 50% of the world's most common plant specie
vertebrates prevalent. Sadly, these biodiversity hotspots have been
habitats some of which are still on the verge of extinction due to ser
climate change and human intervention.

¢

To be called a hotspot, a region has to be able to fuifill at |
including:
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should comprise at least 1500 species of vascular plants i.e. more than 0.5% of the _
L orid's total plants.

'uhsch can easily be seen in the demography of its land. Though bicdiversity and

| gemographic diversity are two completely different topics, the human population has been
dependent on biodiversity forever in numerous ways. Also, as a result of exponential
growth in the human population, their survival pressure has increased tremendously on

8 | piodiversity.

-2

1 | rich Biodiversity of India

4 | As it has been already mentioned, India is a country rich in biological diversity. It is situated
# | in the Indomalaya ecozone and comprises of 2 out of the 35 biodiversity hotspots in the
4 | world. The third one, that is, Indo Burma lies partlally in North-East India.

In India, thereare

In India, there are approximate-
| -350 mammals which make up 7.6% of world species
| -1224 birds which make up 2.6% of the world species
| 197 amphibians which make up 4.4% of the world species
-408 reptiles which make up 6.2% of the world species
-2546 fishes which make up 11.7% of the world species
-15000 flowering plants which make up 6% of the world species

History

India originally belonged to Gondwana from where many of the Indian species
(descendants of taxa) originated. Due to the collision of Peninsular India with the Laurasian
landmass, there was a mass exchange of species thal took place. However, what caused
the most turmoil was the eruption of volcanoes and climate change 20 million years ago
which led o the extinction of many Indian forms. After this, mammals were seen entering
India from Asia through the Himalayas as a result of which out of the Indian species, there
were 12.6% mammals and 4.5% birds which were endemic and 45.8% reptiles as well as
55.8% amphibians.

Four Biodiversity Hotspots in India

Some of these biodiversity hotspots are present in India which includes:
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These hills are present along the western edge of peninsular India. Since they are situate'&,
near the ocean, they are likely to receive 2 good amount of rainfall. Most of the decidugu‘;
as well as rainforests, are present in this region. Around 77% of the amphibians and 629% o
the reptiles found here cannot be spotted elsewhere in the world. Sri Lanka in the South of

India is a country that is rich in species too,

There are more than 6000 vascular plants here which belong to more than 2500 genus.
3000 plants out of these are endemic. Most of the spices found in the world such as blagk

Pepper and cardamom all are believed to ha

species are howsver present in the Agasthyamalai Hills situated in the extreme South. The
region is also home to around 450 species of birds, 140 mammals, 260 reptiles and 175

amphibians. Such diversity is quite beautiful
extinction. The vegetation in this region was

kilometres but has reduced to 43,000 square kilometres today. Only 1.5% of the original

forest is still prevalent in Sri Lanka,

2. The Himalayas

This region comprises Bhutan, Northeast India, and Southern, Central and Eastern Nepal.

These Himalayan Mountains are the highest

peaks of the world including Mount Everest and K2. Some of the major rivers in the world
originate from the Himalayas. The Himalayas comprise more than 100 mountains beyond

7200 meters,

There are almost 163 endangered species in this region including one-horned rhinoceros,

wild Asian water buffalo and as many as 45

3 invertebrates and 36 Plant species. One such endangered species found here is the relict

dragonfly whose only othe? species is found
this region. Coming to the fauna, there are 1

third of which are endemic and cannol be located anywhere else in the world. Some of the
| threatened ones include Cheer pheasant, Western Tragopan, Himalayan quail, Himalayan
Vulture, White-bellied heron and the like. Mammals too can be spotted here with over 300
species such as Asiatic wild dogs, sloth bears, snow leopard, black bear, blue sheep and

| wild water buffalo.. Namadapha flying squirrel is, however, a mammal that is almost on the

verge of extinction and therefore needs imm

| 3. Indo-Burma Region

This region consists of numerous countries i

| the Brahmaputra River), Myanmar, and China's Yunnan provinces southern part, Lao..

ve originated in the Western Ghats. Most of the

as well as rare but now lies on the verge of
originally spread over 190,000 square

in the world and abode some of the highest

mammals, 50 birds, 12 amphibians, 17 reptiles,

in Japan. Himalayan Newt is also present in
0,000 species of plants in the Himalayas a

ediate attention.

ncluding North-Eastern India (to the south of

| People's Democratic Republic, Vietnam, Cambodia, and Thailand. it is spread over a

distance of 2 million square kilometres.
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eendemic and cannot be found in any other place in the world,

4. Sundaland

This region lies in South-East Asia and includes Thailand, Singapore, Indonesia, Brunei
and Malaysia. The Nicobar Islands répresent India. These islands weﬂm as the :
world biosphere reserve in 2013 by the United Nations. These islands have a rich terrestrial
as well as marine ecosystem including mangroves, sea grass beds, and coral reefs.
Species such as dolphins, whales, turtles, crocodiles, fishes, prawns, lobsters and

. seashells comprise marine biodiversity. In case the marine fésources are over-used. it can

pose a serious threat to biodiversity.

Major Reasons for Loss of Biodiversity in Hotspots

These include:

1. Destruction of habitats

2. Pollution and environmental degradation
" 3. Poachings

4. Climate Change

Itis high time to step up and start taking measures to protect our natural bit.;adiversity before
time actually runs out, :
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]

Introduction:

Rohinton Mistry is a dynamic diasporic writer. Whenever there is going to be a
conversation at National or International level it is but obvious that the name of Rolinton
Mistry will come mto hmelight. He belongs to a genre of those writers. who left their
native land and got settled at foreign land. bur continues 1o miss theu native place. Tlus
1s what is depicted in the literary works of Rohinton Mistry. He was boin i1 Zoroastrian
or Parsi Family in ;\[Iunba:i. Iadia m the yvear 1952. He graduated from St. Xaviar's
college. Mumbai. and shortly after that he immigrated ro Canada m 1973, In the very
year i.e. 1975, he got married also to Fenry Elavia. Then as a student he completed hus
Bachelor's Dearee in English and Philosophy from: the University of Toronto. Canada.
While studying in Toronto. he got a taste and an inclination towards English Literarire.
and he started marching toward becoming one of the finest writers of English. He has
won numerous literary awards for lus literary work for his credit rowards literature. He
has received Honorary Doctorates from University of Toronto. York University and the
prestigious institutions like University of Ottawa. The novels of Mistry discourse upon
the social problems in India. It is also quite possible that he is making an attempt in
exposing mumerous social issues. and trying to reform the society. 4 Fine Balance 1
his second novel. written in the year 1995, It is primanly based upon the National

* Research Scholar. Dept.of English. KSK College, Beed. (Dr. B AMU.. Aurangabad)
¥ Aszociate Professor, Department of English, KSK College. Beed,
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Muluple Themes it Rohinron Mistry 's; 4 Flire BT it 37

Emergency declared by the Prime Minister of India, 1984-1987. There are multiple
themes in this novel and that 1s why it is honored with prestigious awards like: Giller
Prize and Los Angeles Times Book Prize. The title of this novel signifies simply
maintaining equilibrinm or balance in life between hope and hopelessness. This shortlisted
novel revolves around the four major characters: Dina Dalal(A widow), Maneck (17
years old boy, Isinvart Om's Unclei and Om (Isinvar s nephew There are multiple
themes in this novel which a researcher is going 10 bring into the consideration. As this
targeted novel is filled with multiple problems and themes. the readers cannot 1esist
from reading the entire novel.

The Multiple Themes present in .4 Fine Balance ave:
Impacts of National Emergency in India as Theme:
The National Emergency in India was declared during the 1984 and continued up tll
1987. Mistry heavily criticizes the Prime Minister of India and the failure of the
government. Emergency severely impacted the lives of common and poor people. In
this novel it is portrayed that during the time Of Emergency people especially the poor
people face the problem of corruption. povern?® homelessness. forced labor. forced
sterilization operation in the namne of F amily Planning. demolition of siums and houses of
poor people . political turmoil, merease 1m Crue and many more During the nme of
emergency Misty has nmz{ic:ne(i that the people were forcefully tucked into the trucks
and buses for public gathering. in returi they were promised that they would get snacks.
breakfast and would be offered some amount of money but all the people didu't get
these things. If they were not ready to cather. they would be punished and beaten up
and even jailed for no reason. As thie police during that time got all the rights. and they
appressed the poot people. Ouce the tailor duo i.e. Ishwar and his nephiew Omprakash
were forced to join the crowd of twenty thousand slum dwellers and were waiting for
the speech of Prime Minister. and wasted their time. Moreover. they were not offered
with breakfast and money. In this selecred novel Mistry is able to highlight the horrible
situation during the nme of Emergency. Mistry indirectly criticizes the Prime Mmister
by writing:

Lots of lies have been spread about the emergency which had been declared

specially for the people’s benefit. .. whenever the Prime Minister 2ogs. thousands

gather from nieces around 1o see her.( Misuy 9)
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Mistry in this fiction has shown that people during that time were forcefully made to do
sterilization operation. Nasbande with or without their will. They were picked up and
made to undergo the surgery. All this was done in order to conirol the population of
India. Doctors were given daily or weekly targets. and if they fail ro achieve their target
their salary was deducted. The people who used to sleep on roads were arrested and
were brutally punished. During the time of Emergency there was poverty and the poor
didn't have much to eat and Ration Card was provided only one condition: that was 1o
have certificate of underzone the sterilization surgery. During that tune huts or slums of
the poor were bulldozed in the name of beautifying the city as a result many lost their
dwellings. On the other hand Prime Minister in her speech m this novel tells that the
poor will not be affected and only the criminals. smugglers and mafia will be affected.
They people were fooled by the government as the Prime Minister in her speeches in
this novels tells that enough food will be provided. cloths will affordable at low cost.
hospitals and schools will be built and lot many more fake assurances. Mistry has
unmasked the hypocrisy of the government of that time and of the Prime Minister
through this novel. Mistry has intellectually criticized the Prime Mimster without
mentioning her name and beautifully narrated theroblems during Emergency tune in
the form of historical fiction i.e. 4 Fine Balance.

Caste Problems as theme: :

The caste problem in India 15 present since a long time and still it exists in the
contemporary time. The Indian society is divided into four Vernas: Bralmans shatrivas,
vaish and Shudras. These Shudras are the people of lower caste and they are oppressed
by the people of upper caste. People of lower caste didn't have right to education, using
public well or rap. they didn’t have access to enter the temple. they were forced to do
to only odd jobs. they couldn’t walk on the road used by caste people and lot many
atrocities were done on them. If they didn't follow these rules they were ill treated.
Mistry in his novel through the story of Ishwar and Omprakash brings into limelight the
harsh treatment which people of lower caste underwent. Ishwar and Omprakash were
from village and came to city in order 1o earn thenr bread and burter. Dukhi was father
of Ishwar and Narayan and their mother’s name was Roopa. Omprakash was the son
of Narayan. They belonged to Chamar Jari which means they were cobblers. The
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made to undergo the surgery. All this was done in order to control the population of
India. Doctors were given daily or weekly targets. and if they fail ro achieve their target
their salary was deducted. The people who used to sleep on roads were arrested and
were brutally punished. During the time of Emergency there was poverty and the poor
didn’t have much to eat and Ration Card was provided only one condition: that was 1o
have certificate of underzone the sterilization surgery. During that tune huts or slums of
the poor were bulldozed in the name of beautifying the city as a result many lost their
dwellings. On the other hand Prime Minister in her speech i this novel tells that the
poor will not be affected and only the criminals. smugglers and mafia will be affecred.
They people were fooled by the government as the Prime Minister in her speeches in
this novels tells that enough food will be provided. cloths will affordable at low cost.
hospitals and schools will be built and lot many more fake assurances. Mistry has
unmasked the hypocrisy of the government of that time and of the Prime Minister
through this novel. Mistry has intellectually criticized the Prime Mumster without
mentioning her name and beautifully narrated theroblems during Emergency time in
the form of historical fiction i.e. 4 Fine Balance.

Caste Problems as theme: '

The caste problem in India 15 present since a long time and still it exists mn the
contemporary time. The Indian society is divided into four Vernas: Bralmans shatrivas,
vaish and Shudras. These Shudras are the people of lower caste and they are oppressed
by the people of upper caste. People of lower caste didn’t have right to education, using
public well or rap. they didn’t have access to enter the temple. they were forced to do
to only odd jobs. they couldn’t walk on the road used by caste people and lot many
atrocities were done on them. If they didn’t follow these rules they were ill treated.
Mistry in his novel through the story of Ishwar and Omprakash brings into limelight the
harsh treatment which people of lower caste underwent. Ishwar and Omprakash were
from village and came to city in order to earn thenr bread and burter. Dukhi was father
of Ishwar and Narayan and their mother’s name was Roopa. Oumprakash was the son
of Naravan. They belonged to Chamar Jari which means they were cobblers. The
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Thakur was the member of upper caste and did awocities on the people of lower caste.
Dukhi and his wife Roopa underwent lots of atrocities during their lives. During the
childhood days Dukhi read scriptures regarding crimes and 11l treatment on the people
of lower caste and all this stuff got permanently stored in his head. Dukhi was cobbler
put he wanted his sons 1o become failors but it was not accepted by the society of that
time. He was objected to do it by upper class. In this novel it is shown that the women
of lower caste were raped and molested by the people of upper caste. Roopa wife of
Dukhi was raped. Once she went ito the farm for taking oranges for her children. she
was caught and raped by the watchman of upper caste.

People of lower caste were not at all allowed to vote. They just have to put the thumb
impression and the Thakur (upper caste) will decide their vote on the ballot paper.
Narayan was an educated person. wanted his right and wanted to vote as per his wish.
and by seeing him many wanted their tight to vote. It was not all accepted by Thakur.
Afrer the election he wanted [0 take revenge and continue atrocities on lower caste
people. Mistry writes about Thakur s atrocities when people of lower class want their
right to vote:
Thakur Dharami’s gondas. freed now from their election duties, were turned
loose upon lower caste. ~1 want that achhoort jatis 1o leari a lesson.” he said
distributing the liquor to Tus men before the next assignment. T want fo be like
the old days. when there was respect and discipline and order m our SOCIETY.
And keep an eye on that Chammar- tailor’s house. make sure no one getws
away” (Mistry 168)

When the elections were over Thakur's men did inhwman treatment with lower caste
people. Regarding this Mistry writes:
The goondas began working their way towards untouchable quarter. They beat
up individuals at random i the streets. stripped some Woinei. raped others.
burned few hut. Mistry 168)

The men of Thakur burned alive the famly of Dukhi. and only Omprakash and Ishwar
managed to escape. This is how Mistry depicts the problem of lower caste in this novel,
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Mistry shows all these problems which were happening in post-independent India. On
one the government made strict rules for abolishing caste system. laws for removing
untouchability from Indian societies. and the on other hand tyrannies continued on lower
caste people. In this novel Mistry tells about the government. through the character of
Naravan. Narayan says:
Government passes new laws says no more untouchability. yet everything is
same. The upper caste bastards. still treat worse the same (142)

Violation of Human Rights as the Theme:

As per United Nation. Human Rights are those basic right which every human being is
entitled irrespective to his' her caste. religion nationality. sex, gender and social status.
In this novel Mistry has shown violation all human rights. Right to Live 18 the humnan
right of every human bemg but in this novel it is depicted that the zovernment during the
time of Emergency was doing sterilization operation of anvone whether he had will or
not. When Ishwar and Omprakash returned to their village Thakur in order to take
revenge from them. made them to undergo sterilization. Omprakash underwent castration
and Ishwar underwent sterilization. Due this surgery Ishwar got infection in his legs.
and he lost his legs permanently because of unsterilized surgical mstruments were used
by the surgeons. In the name of beautification of the city the slums were bulldozed.
Poor people camie on roa¥ and the nation became lawless. Police was given all the
rights. The cops could arrest whoever they want and could tuck them for gathering.
Police at that time did lots of atrocities on poor people. and an environment of lawlessness
was created at that time.

Human Riglits give right to equality to all human bemgs but in this novel we see that the
ill treatment is done on the downtrodden people. People becanie victims of caste systenl.
Furthermore. upper caste comumunity did tyrannies and all sorts of atrocities on lower
caste. Secondly, in this novel it is portraved that people in the ciries were discriminated
on basis of class. Alse it is depicted that students of lower class didn’t have right to
education and they were not treated equally. Another violation shown in this novel is
right 1o vote. Lower class people didn’t enjoy this fundamental right. and when they
demanded they were murdered. killed. raped and faced all sorts of mhuman treatment.
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Manech Kohlah who came to city to study was ragged and this made him to shift nto

Dina’s apartment.

Oppression of Women as the Theme:

In this novel Mistry depicts the incidences of oppression of women. Dina who wanted
to become a doctor like her father but after her father's death. she had to give up. and
had to leave on the mercy of her brother. Her brother considered her as his maid and it
is portrayed that she or humiliate her. Dina got married to Rustom but their marriage
didn’t last long and her husband died. After that she wanted to esta blish her own identity.
She took sewing orders from a firm but this was not accepted by her landlord and she
was turned out from rented apartment. Again she had no other choice but o face same
humiliations. insult and ill treatment by her brother. In this novel it is also depicted that
women of lower class were raped by people of upper caste. The wife of Dukhi. Roopa
once went to collect some oranges to landlord’s farm, but to her bad luck she was
caught and raped by the watchman of upper caste. She couldn't raise her voice for
justice also as there was no justice for women of lower class. After the election men of
Thakur stripped many women of lower caste and raped them.

Displacement as the Themg:

In this novel Mistry has sfown the displacement of characters of thus novel. Ishwar and
Omprakash came to city from a village to gef the job of tailor. Maneck came from
mountains of Himalayas to city to do a course refrigerator and AC repairing. Misuy
even shows multiple times the displacement of Dina. First she zot displaced to her
husband’s Liouse from her brother’s house. After the death of her husband she was
displaced to a rented apartment. After that her landlord made her vacant the apattment
and once again she was displaced to her brother’s house.

Psvchological Pressure as the Theme:

Mistry has shown all the characters under psvchological pressure. As the period shown
in this novel is the Period of National Emergency and the life of people was turned
horrible. Dina was under the Psychological pressure in her mind regarding establishing
her own identity. Ishwar and Omprakash had already faced multiple problems in their

o e
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village and in the city they came in a mental pressure due the actvities which were
going on in the city. Maneck was ragged and was under psychological pressure. and
that's why le shifted to Dina’s apartment. When he returned from Dubai he couldn’t
stand the conditions of his friends and dug to outburst of psychological stress he conmutred
suicide.

Conflict as the Theme:

The two types of conflicts which are depicted by Mistry i this literary work are: Caste
Conflict and Class Conflict. Caste conflict is depicted through the past events of Ishwar
and Omprakash. This novel has shown the different sorts of atrocities done on lower
class by upper caste. In this historical fiction there many events of caste conflict are
shown like oppression by Thakur in his village and all sorts of tyrannies done by him.
Class conflict is basically shown in the city as people in the city were discriminated on
the basis of class. Poor people in the city faced problems like forced labor. demolition of
olums. forced sterilization surgeries and they were forced to be present in the gatherings.

Establishing identity as the Theme:

All the four central characters m this novel wanted to establish theur own wdentity, but 1t
was comparatively more in Dina. Firstly she wanted to be a doctor but had to give up
her studies due death of father and started living with her brother. After the death of
hier husband she wantezl' to establish her own business due fate didn’t support her and
she was again back to her brother’s house.

Conclusion:

There are other so many themes also present in the novel because every time the
reader finds a new layer of meaning. The researcher has attempred to give as many
themes as possible by going throw critical thematic analysis of this text.

References:
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Editorial

! feel very happy to organize this conference at our campus. | well -
come all the delegates coming from various places of India. | know that
you have traveled a lot to reach this beautiful place. | hope your stay will
be comfortable and you will carry lot of memories regarding 75 years of
Indian Independence.

Many of you taken sufficient efforts to write research papers for this
conference. We tried to best to include all of them in the souvenir to be
brought out in conference. | also intend to publish a volume after ha ving
in depth deliberations. After incorporating suggestions and making
necessary modifications, the papers will be incorporated in the volume
with ISBN number.

! sincerely admit that this adventure would have not been possible
without encouragement and blessing of our Honorable Mr. Kishor Patil,
former MLA and President of our institution. | sincerely thank him.

My thanks are due to our enthusiastic principal Prof. Dr. Sunita
Shinde (Deshmukh) for her persuasion and guidance. 1 am grateful to all
the office bearers of our college for their support and valuable guidance.
Last but not the /east, 1 thank to my colleagues in the college for their
healthy co-operation. *

! earnestly urge the delegates to tolerate an v inconvenience regarding
accommodation and other arrangements.

! sincerely thank Prof. Pramod Prakashrao Tandle, Publisher of the
souvenir in a very short time. My special thanks to all teaching, non-
teaching staff and known and unknown persons for timely co-operation.

! offer best wishes to all.
Thanks a lot.

Dr. Balaji M. Ekurkekar

—
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Status, Potential and New Methods in Organic Farming

Capt.Dr.B.T. Pate

Asso.Prof.in Geography
Mrs.K.S.K.College,Beed.

Email: btpote20june @gmail.com

Abstract :-

Necessity of ecologically susiainable organic farming towards crop production and mitigation of climate change is
well understood .But the organic movement in the backdrop of global agriculture is insignificant despite considerable effort
during the last few years India also faces several bonlenecks with respeet 10 growih of organic agriculiure both at the
production and marketing levels. Various issues have been discussed in this article reparding the major bautlenecks in
organic agriculture as well as poteniial of susiainable growih of organic farming .New technologies, package for arganic
farming have also been discussed.

Introduction:-

Food scarcity in the Sixties had led to the need and initiation of green revolution. However to augment crop
production usage of chemical fertilizers in incremental dose over the years led to the deterioration of soil
character, made the plants fertilizer sensitive and disturbed the pest-predator relationships, which automatically
generated the necessity far application of pesticides. To further add to the dilemma crop productivity has been
going downhill from the fertilizers following the ‘Law of Diminishing Return’. Crop production system has
become completely dependent on the external support system, at the same time input-output ratio is going low
with time. Thus just after few decades of its incorporation, chemical farming has broken the equilibrium of
millennia. 1
Objectives:- The main objective of this paper is to explain and highlight the status, potential and new methods
in organic farming.

Why Organic Farming ?

Hence, enhancement and maintenance of system productivity and resource quality is essential for
sustainable agriculture. It is believed that organic farming can solve many of these problems as this system is
believed to maintain soil productivity and effectively control pest by enhancing natural processes and cycles in
harmony with environment. Organic farming is defined as a production system which largely excludes or avoids
the use of fertilizers, pesticides, ggowth regulators, etc. and relies mainly on organic sources to maintain soil
health, supply plant nutrients and minimize insects, weeds and other pests. It was felt that organic farming may
solve all these problems and has been considered as one of the best options for protecting/sustaining soil health,
and is gaining lot of importance in present day. agnculture
Present Status of Organic Farming:-

India holds a unique position among 172 countries practicing organic agriculture: it has 6,50 ,000 organic
producers, 699 processors, i

Present Status of Organic Forming

B Processed Food
B Ceeals & Mills
B Pulses

mTea

B Spices

B Dry Fruit

Fig 1: Export Share of Organic products in India :
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669 exporters and 7,20,000 hectares under cultivation. But, with merely 0.4 per cent of tota] agricultural
land under organic cultivation, the industry has a long journey zhead (Bordolo, 2016) India produced around 1.35
million MT (2015-16) of certified organic products which includes all varicties of food products. The production
is not limited to the edible sector but also produces organic cotton fiber, functional food products etc. As per the
latest available cross-country statistics, in the year 2015, India ranked first in terms of the number of organic
producers among over 170 countries and ninth in terms of the area under organic agriculture. India ranked 1 Ith
in organic product exports in 2015.India is home to 30 per cent of the total organic producers in the world, but
uaccounts for just 2.59 per cent (1.5 million hectares) of the total organic cultivation urea of 57.8 million hectares.
However, it has been observed that when it comes to the area under certified organic cultivation, India contributes
only 2.59%, i.e., 1.5 million hectares of the total organic cultivation area of 57.8 million hectares. Thus, amongst
the regions with the lurgest areas of organically managed agricultural land, India ranks 9th,

Emerging Challenges in Organic Farming:-

Organic Agriculture is not a new concept to India and traditionally Indian farmers were organic by default.
But, gradually changed to chemical based cultivation since 1950 and chemicals were increasingly applied during
the Green Revolution period. In this scenario, proliferation of sustainable organic farming practice or even effort
towards reduction of chemical load has not been satistactory. Lack of proper knowledge transfer nas een a limiting
factor towards kirge scale organic conversion or reduction in chemical load under conventional farming practice.
At the same time farmer's participation in problem identification and solving is inadequale, consequently the
technology and innovation uptake were also compromised (Hakiza et al, 2004). Besides this majority of agro-
research does not prioritize/ focus on dissemination of research outcome at farmers' level. There are limitations
like availability of pmctical guidelines, communication gap with small and marginal farmers and Jack of
comprehensive approach for integration or technological know-how, better marketing options etc. which led to
lesser farmers' participation in large scale demonstration. But above all the single most criteria which was
responsible for limited progress of sustainable farming practice is lack of comprehensive and economically viable
packages which can offer easy adoptability for the farming community.India is poised for faster growth with the
growing domestic market. Success of organic movement in India depends upon the growth of its own domestic
markets. With the sizable acreage under naturally organic/defiult organic cultivation, India has tremendous
potential to grow crops organically and emerge as a major supplier of organic products in the world's organic
market. With this growing demand more and more technological innovation like IRF Technology and their
implementation at farmers’ field will ensure economically viable organic agriculture and help in its adoption by
the common farmers even without @y st'sbsidy scheme or guaranteed premium price. Considering the increasing
awareness about the safety and quality of foods, long term sustainability of the system und accumulating
evidences of being equally productive, the organic farming has emerged as an alternative system of farming which
can not only address the quality and sustmnnblllty concerns, but alsu ensure a debt free, profitable livelihood
option
New Technologies/ Pncknge of Practices in Orgnnlc Farming in India:-

There are few organic technologies pres- ently in practice in large scale organic furming among which
Biodynamic Farming and Inhana Ra tional Farmmg Technology are promment Anar from that in most of the
cases dilferent organir inputs are used to make different ¢ organic pack age of practice for different crops. These
combi. nations can be broadly divided in 4 to 5 catesor. of POP's. These are (i) Vermi compost (soil man
agement)+ different herbal concoctions (plant management); (ii) Indigenous compost/manure (viz. FYM ete) +
different herbal concoctions; (i) Vermi/lindigenous compost+ Bio-fertilizers (soil management) + different herbal
concoctions; (iv) Vermi/Indigenous compost + Biofertilizers (soil management) + different herbal concoctions/
Bio-pesticides and (v) Vermi/Indigenous compost +different herbal concoctions/ Bio-pesticides.

Inhana Organic Farming (IRF) Technology-A Complete Organic Package of Practice:-

Tuking the essence of Trophobiosis theory of F. Chaboussou, a farming technology was developed by an
Indiun Scientist, Dr. P. Das Biswas. He termed it as Inhana Rational Farming (IRF) Technology which provides
a nature receptive pathway for crop production taking into account the interreluted and integrated relationships
of all the components of the ecosystem. It blends ancient Indisn wisdom with scientific knowledge and ensures
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healthy plant and soil system which ultimately leads to a successful crop output without disrupting the ecological
harmony. This farming technology has already been widely adopted in reputed tea estates in India and has shown
its effectivity towards the reduction of chemical/ pesticide load and management of recurrent discase problems.
In the Agriculture Sector, the technology has been tried out in different crops like paddy, baby corn, green-gram,
cabbage, okra, tomato, potato, brinjal etc. (Bera et al, 2014) and had turned out to be quite satisfactory. Thus in
the backdrop or degrading soil fertility, worsening plant healt leading to poor quality and productivity ana
prevalence of unsustainable agricultural practices, IRF Technology can become one of the weapons to contest
against such adversities.

Conclusion:-

Organic farming is the pre-requisite enabling wider adoptability, secured livelihoo and ensuring
affordability at the consumer's end India has a long history of. organic farming. At the same time increasing
domestic market of organic food can provide the necessary support towards organic movement. Awareness,
Training and dissemination programs will help to facilitate the movement but most importantly innovative organic
farming technologies like Inbana Rational Fanming (IRF) can popularize the practice even among the resource
poor farmers by ensuring ecologically and economically sustainable organic crop production in a time bound
manner. Case studies of IRF Organic POP also testify the corresponding GHG mitigation and adaptation potential,
soil resource regeneration, high energy use efficiency as well as development of plant resilience; but the highlight
remains its cost effectiveness and time bound results.

References:- .
1. Barik, A. K., Chztierjee, A. K., Datta, A., Saha, S., Bera, R. and Seal, A. (2014), Evaluation of Inhana Rational Farming
(IRF).

2.Bera R, Datta A., Saha S., Senl A., Dolui AK, Chatterjee A.K... Sorkar R.K, De G. C., Barik A.K., and Mazumdar D,
(2013). Need for a Comprehensive Approach to Ensure Sustainable and Cost effective Organic Tea Cultivation.

3.IFOAM EU Group (2009): Proseedings of the 2nd European Organic Congress. hitp://www. organic-congress-
ifoameuv.org

4. Mukherice A. Dutta S., Goyal T. M.Kapoor A. Mendiratt D. (2017). Organic Farming in India, Status, Issucs and Way
Forward,
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India program, mere willingness to spend on
infrastructure and attracting FDIs will not serve.
The government needs to work on
implementation. It should strive for better
implementation of the decision policies. The
problems on the grassroots level need to be
understood and addressed.
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Millets: Ancient Grains
for a Healthy Future
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Abstract: Millets have been a part of the Indian
food basket for hundreds of years. They are
deeply ingrained in our food systems, culture,
and traditions. They find mentior in religious
texts and are a part of many traditional Indian
practices. Interactions with elders in the family
and farmers throw light on their Consumption
in older times. In the Indian subcontinent, mil-
lets were used as a staple in most households
priorgo the Green Revolution.

With 2023 being observed as United
Nations international Year of Millets, there is a
renewed interest in millets around the globe.
Nations, institutions, businesses, and individu-
als are coming together to promote these
miracle grains and give them a rightful place in
the food basket. India has been a leader in the
millet movement and is showing the way to the
rest of the world promoting and showcasing the
potential of millets. Research and work done on
millets in India have also shown the positive
impact and usefulness of millets in dealing with
malnutrition, management of diseases like dia-
betes, heart conditions, anemia as well as their
climate resilience and contribution to nutrition
security. W The vibrant millet startup ecosys-
tem in India has come up with innovative and
functional products with millets. This is ex-
tremely useful if we are to make them as popu-
lar as wheat and rice. Although significant
strides have been made by many stakeholders
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in the promotion of millets there are still sev-
eral aspects that need to be strengthened from
both the demand as well as supply aspects.
Consumer Awareness: A retrospective and
forward view :

Millets have been a part of the Indian
food basket for hundreds ot years. They are
deeply ingrained In our food systems, culture,
and traditions. They find mention in religious
texts and are a part of many traditional Indian
practices. Interactions with elders In the family
and farmers throw light on their usage in older
times. In the Indian subcontinent, millets were
used as staple in most households prior to the
Green Revolution.

There are many old Indian sayings that
highlight the climate resilience of millets. Even
if it rains day and night, Sanwa (Barmyard Mil-
let) and Saathi (a variety of rice) will grow in
sixty days.

Millets also find mention in the Krishna-
Sudama meeting inSrimad Bhagwat, a religious
text, where on return from Dwarka, Sudama is
surprised to find his home resplendent.

He reflects that, Earlier it was difficult
for him to even afford grains like Kodo and Sanwa
(Barmyard millet) but now they have all kinds
of delicacies. -

Another folk saying tells us about the
ways of consumption of different types of mil-
lets.

Finger Millet with fish, Proso millet with
curd and Kodo millet rice will best be digested
with milk.

Apart from the above references, cultural
customs also reflect the prevalence and usage
of millets. Millets are used for fasting purposes,
songs sung by women duringsowing and har-
vest times mention millets and in many com-
munities, they were also uscd to bless the bride
and groom during marriage ceremonies.

Although these miracle grains were tra-
ditionally a part of our food platter across the
length and breadth of the country. their pres-

ence in our food plates reduced significantly
over the years due to a multitude of factors.
Socio-economic dynamics resulting from the
hardy nature of the crop, relegated them to be
the grain of the poor. They could grow without
much input and even in the worst of ands. As 3
result, they were looked down upon. With the
growing support for wheat and rice and casy
availability, people moved easily them duec to a
desire for upward mobility. In fact, in many
places millets have been systematically discour-
aged from cultivation. Kodo Kutki Hatuo
Sovuhean Lagao (Remove Kodo and Litle millet
and grow Svyabean) was a famous slogan in
unified Madhya Pradesh until the early 2000s
directed towards millet farmers and cncourag-

- ing them to move towards vilseeds. All of these

factors led to the steady decline of millets from
our diverse food plates.

In the post-Covid era, there has been a
renewed interest in eating healthy and millets
are increasingly finding favour amongst many.
The last two years have scen an upswing in the
interest and conversation around millets.

The Prime Minister of India in his recent
address during the opening ceremony of the In-
ternational Year of Millets 2023, highlighted how
the availability of food is being impacted by cli-
mate change. He also spoke about the pandemic
and stressed the importance of making millet a
future food option due toits health benefits, cli-
mate resilience., and potential for food secu-
rity.

Despite this, there is a significant need
work on awareness and consumption of millets,
both within and outside the country. A study as-
sessing Millets and Sorghum Consumption Be-
havior in Urban India in 2021' found that the
major reason the respondents did not cat more
millets was that it was not eaten at home (40%),
followed by reactions such as notliking the taste
(22%).

Myths and misconceptions about millets
still continue to be widespread. The same study
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found that there was a significant gap between
people who were health conscious (91%) and
those who were sure millets were healthy (40%).
In rural India, the challenge continues to be the
socio-economic view on consuming millets
which discourages widespread consumption.

The incidence of gluten intolerance and
celiac disease (CD) is on the rise in the Euro-
pean and American markets. In Europe, the in-
cidence of CD is seen to be increasing by 7.5%
per year over the past several decades. Millets
being naturally gluten-free and nutritious are a
perfect alternative and the availability of mil-
lets on the shelves is slowly increasing. How-
ever, the consumption is limited amongst people
with CD, gluten intolerances, or also possibly
the Indian diaspora.

To increase demand and make them a
regular food option, mission mode campaign-
ing is required which not only encourages people
to move towards millets but also counters the
myths and misconceptions as well as
demystifies their cooking.

Production & Processing of millets :

Government, startups, hotels, chefs, and
even home chefs have been instrumental in re-
viving the interest in millets. With the advent
of the International Year of fJillefs, many more
people are joining the movemnent.

To keep this momentum going another
aspect that needs attention is the production
side of millets.At present,production is limited
because millets are being grown only in certain
pockets. In addition to this, the processing fa-
cilities are also limited and largely present in
the southern part of the country.

While major millets like Finger millet,
Pearl millet and Sorghum are still easily avail-
able due to the case of post-harvest process-
ing, minor millets like Foxtail millet and Little
millet need to be de-hulled before consumption.
The prices of these millets become higher due
to logistical and transportation issues to the rest
of the country. Due to these factors, the supply

of millets, especially the minor millets is erratic
thereby discouraging further value addition and
consumption.

To address this, production as well as
processing needs to be supported and encour-
aged in different states. This will uniformly in-
crease supplies match the demands and also
keep a check on the prices. Unless the cost of
productionand processing can be brought down,
it will be difficult toincrease the mass consump-
tion of millets.

We can encourage farmers to grow mil-
lets by linking them to markets. Traditional farm-
ing across the Gangetic plains used to see mil-
lets being grown as the first crop of thc Kharif
season as it ready to harvest in 60 days and
still leave time for another crop. Systems like
the Barahnaja (Twelve Seeds).from Uttarakhand
and other mixed cropping practices in different
states not only.contributed to food security &
soil | fertility but also to diet and nutrition di-
versity by including millets, legumes, and other
nutritious crops in the basket.

* Through the revival of traditional meth-
ods and increased facilities available for post-
harvest processing and the creation of primary
processing clusters at the fam level, we can in-
crease the production and supply of millets in
all parts of the country.

india has made many leaps in the pro-
cessing of millets. While traditionally, the mi-
nor millets were hand pounded, we now have
specialised machines that can de-hull millets
with case thereby bringing down the drudgery
and cost associated with it and also improving
the quality. De-hulling machines are available
for multiple scales of operations, ranging from
largc-scale de-hullers to tabletop ones, and can
be deployed accordingly.

Gluten-free value-added products made
from millet can be developed for the export
market, However, startups & industries will need
to ensure they eat the stringent regulations in
North American & European markets towards [a-
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belling of gluten-free food. Millets are also the
right fit for consumers who are on avegan, veg-
etarian, and gluten-free diet due to their high-
nutritional vaiue.

A number of studies over the last few
years have also substantiated claims made re-
garding the healing powers of millets. Doctors,
nutritionists, and the medical community canbe
made more aware of these. A study published
in August 2021 concludes that consumption of
millets reduces hyperlipidemia and hence hy-
pertension, and raises the levels of HDL-C(good
cholesterol), which can be beneficial for man-
aging the associated risk of developing hyper-
tension and atherosclerotic cardiovascular dis-
eases in the future.

Another study published in October 2021
showed that millets can reduce Anemia caused
due to iron deficiency.

Way Forward:

In order to make this sustainable and
truly manifest the spirit of the International Year
of Millets, it needs to become a mass move-
ment. IYM 2023 places the agenda of millet pro-
motion on an international stage. Millets will
now re-enter the food platters both nationally
andinternationally. However behavioural change
takes time. It has taken us many years to forget
eating millets and we need to make sure that
they are not just seen as a fad. To give them
their rightful & continued place in the food bas-
ket, concerted & sincere efforts need to be made
by all actors in the ecosystem.

Conclusion:

Supporting farmers, creating an enabling
environment for industry and startups, and in-
creasing awareness among consumers are key
to the future of millets. A number of steps have
already been taken toward this through India’s
visionary leadership and the international
agenda set for this year. With this momentum,
the ‘International Year of Millets’ is all set to
provide aunique opportunity toincrease global
production, improve processing and promote the

consumption of these Indian superfoods.
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Abstract: The Government of India has initiated
the revival of millets in the past few years and
declared 2018 as the “National Year of Millets”
to raise awareness about its health benefits and
boost millet production. They are labelled as
“Nutri-cereals” due to their high nutrition quo-
tient. Millets were included under Prime
Minister’s overarching scheme for holistic nu-
trition, POSHAN Abhiyan in the same year.

Under the leadership of the Prime Min-
ister, the Government of India proposed at the
United Nations for declaring 2023 as the Inter-
national Year of Millets. India’s proposal was
supported by 72 countries and United Nations
General Assembly declared 2023 as the Inter-
national Year of Millets (IYM 2023)on 5th March
2021.

As India celebrated its glorious 76th In-
dependence Day on 15th August 2022, in his
speech from the ramparts of Red Fort, Prime
Minister said that millets have been an integral
part of India’s legacy.

The celebration of 2023 as the Interna-
tional Year of Millets is a matter of immense
pride for India and in particular for the farmer
community. To take forward this declaration, the
Government of India has decided to celebrate
IYM 2023 by making it a peoples’ movement or
“Jan Andolan” to enhance awareness regarding
millets as a healthy option for the food basket.
Activities are also being taken up to propel de-
mand creation of millets at both global and lo-

cal levels, for better remuneration to the farm-
ers for its production, to provide protection of
sources (soil and water), and creation of direct
and indirect employment. India produces more
than 170 lakh tonnes of millets per year and is
the largest producer of millets in the world; ac-
counting for 20% of global production and 80%
of Asia’s production. India’s average yield of
millets (1239 kg/hectare) is also higher than
global-average yicld of 1229 kghectare. Major
millet crops grown in India and their percent-
age share of production are Pearl Millet (Bajra)
- 61% share, Jowar (Sorghum)-27%, and Finger
Millet (Mandua’Ragi) -10%.

In his addresses on various national and
international forums, the Prime Minister has
highlighted how India is honoured to be at the
forefront of popularising millets that furthernu-
trition, food security, and welfare of farmers. This
also offers research and innovation opportuni-
ties for indigenous agriculture scientists and
startup communities. Recently, in the popular
talk show “Mann ki Baat”, he mentioned that
millete have been a part of our tradition, cul-
ture, and ancient civilisation, their relevance
being cited in sacred texts such as Vedas,
Puranas, and Tolkappiyam. From timc to time,
his addresses on millets have created an en-
thusiastic wave for the celebration of IYM 2023
in India.

What are Millets?

Millets, popularly called “Mota Anaj” in
Hindi, are a collective group of small-seeded
annual grasses that are grown as grain crops,
primarily on marginal land in dry areas of tem-
perate, sub-tropical, and tropical regions, They
of the ancient foods dating back to the Indus
Valley Civilisation, around 3000 BC. They are
grown in almost 131 countries today. Currently, -
millets constitute the traditional food for 59
crore people across Asia and Africa.

In India, millets can be clubbed into
major, minor, and pseudo categories.

1. Major Millets: Sorghum (Jowar), Pearl Millet
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(Bajra), Finger Millet (Ragi/Mandua)

2. Minor Millets: Foxtail Millet (Kangani/Kakun).
Proso Millet (Cheena), Kodo Millet, Barnyard
Millet (Sawa/Sanwa/ Jhangora), Little Millet
(Kutki)

3. Pseudo Millets: Buck-wheat (Kuttu) and Ama-
ranth {Chaulai}.

The top five states producing Millets are
Rajasthan, Karnataka, Maharashtra, Uttar
Pradesh, and Haryana.

What is the importance of Millets?
Climate-friendly crop:

A part from its health benefits, millets
are resilient to climate change as they are pest
free, adapted to a wide range of temperatures
and moisture regimes, and demand less input
of chemical fertilisers to grow; thus making
them bio-diverse and climate- smart crops.
These crops have low carbon and water foot-
prints. Requiring minimum rainfall for their
growth, they can even sustain in drought-prone
areas.

Viable options for small farmers:

Due to the low investment needed for
the production of millets, they millets prove to
be a sustainable income source for small and
marginal farmers. 2
High in nutrition and health Menefits:

Millets are known to be a storehouse of
nutrition as they are good sources of calcium,
zinc, magnesium, phosphorous, copper, vitamin,
iron, folate, carbohydrates, micronutrients, an-
tioxidants and phytochemicals with
nutraceutical properties.

They are gluten-free and are also con-
sidered good for celiac patients. The promotion
of millets is now being seen as an effective strat-
egy for tackling malnutrition in the country. The
nutrition and health-packed millets hold special
significance in today’s times when people are
gravitating to healthier options.

Economic and food security:

Once known as the ‘poor man’s food

grain’, millet have been cheaper in price in com-

parison to other food grains. Under India’s Na-
tional Food Security Mission the area, produc-
tion of millets have increased. Over the years,
the production of millets has increased from
14.52 million tonnes (2015-16) to 17.96 million
tonnes in 2020- 21 (Department of Agriculture
and Farmers Welfare). Its Exports are increas-
ing exponentially as the demand for millets is
increasing at a fast rate worldwide. With the
growing demand for millets, it is creating more
business opportunities for all stakeholders.
Millet as a part of the Food basket

The Government of India has initiated
the revival of millets in the past few years and
declared 2018 as the “National Year of Millets”
to raise awareness about its health benefits and
boost millet production. They are labelled as
“Nutri-cereals” due to their high nutrition quo-
tient. Millets were included under Prime Minis-
ter ‘overarching nutrition, POSHAN Abhiyan in
the scheme for holistic same year.

The Government of India also launched
Mission POSHAN 2.0 in 2021 to tackle malnutri-
tion and leverage traditional knowledge systems
and popularise the incorporation of millets in
local recipes in onder to enhance the quality of
supplementary nutrition.

Under the POSHAN Abhiyan every year,
September is celebrated as Rashtriya Poshan
Maah or National Nutrition Month across the
country. The Ministry of Women and Child De-
velopment has futher encouraged all States and
Union Territories to incorporate millets in the
recipes to enhance the nutritional quality of the
meal provided under the Supplementary Nutri-
tion Programme of Anganwadi Services. Millets
are being mandatorily supplied at least once a
week.

Balanced diets based on locally avail-
able low-cost nutritious foods and benefits of -
consuming millets are being shared with moth-
ers’ groups through the Anganwadis. Millets are
being incorporated in supplementary nutrition
in several States and Union Territories such
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Odisha, Telangana, Chandigarh, etc.
Initiatives towords making IYM 2023 a suc-
cess

The Government has embarked on a na-
tionwide Jan Andolan to enhance awareness and
highlight the nutritional benefits of millets, po-
sitioning it as a modem-day healthy food that is
easy to cook and quick to prepare. Various cre-
ative campaigns on several forums such as ra-
dio, print, social media, offline events, and ac-
tivities are being taken up to break the stigma
ofmillet being the “food of the poor”, showcas-
ing it as a superfood, combating misinfonation,
reviving lost recipes, thus making it as an es-
sential part of the mainstream food basket. Mil-
lets have been showcased in various reputed
events like India International Trade Fair. Dubai
Expo and Surajkund Mela, etc.

Cver 500 startups are working in millet
value chain while the Indian Institute on Millet
Research has incubated 250 startups under
RKVY-RAFTAAR. More than Rs. 6.2 crores has
been disbursed to over 66 startups while about
25 startups have been approved for further fund-
ing.

Food Safety and Standards Authority of
India (FSSAl) is actively spreading awareness of
the health benefits of the miracle crop by cel-
ebrating “Recipe Ravivar” every Sunday on so-
cial media platforms where eagh nionth is dedi-
cated to a specific variety of millet. Over 100
Walkathons and Eat Right Melas have becn
organised invarious cities across the country.

Besides this, under directions of the
Union Minister of Health & Family Welfare, with
a vicw to introducing healthier food options to
people, Union Health Ministry has done away
with fried food such as samosa, bread pakoras,
and the like from its canteen menu in favour of
healthier options such millet roti, cheelas, etc.

The Government of India has launched
a set of seven sutras in the run-up to IYM 2023
and has allocated different government depart-
ments for the same. The seven sutras outline
areas in the enhancement of production’ pro-
ductivity, nutrition and health benefits, value
addition, processing. and recipe development,
entrepreneurship/startup’ collective develop-
ment, awareness creation-branding. labelling

and promotion, international outreach, and
policy interventions for mainstreaming.

Of the seven sutras, nutrition and health
benefits will focus on generating awareness re-
garding health and nutrition benefits by devel-
oping mass campaigns such as Eat Right Cam-
paigns, enhancing steps to avail technology
support for Indian Agricultural Research Insti-
tute (ICAR). SAUS and others like Indian Council
of Medical Research (1CMR), National Institute
of Nutrition (NIN), AYUSH, Indian Institute of
Millets Research (IIMR), Central Food Techno-
logical Research Institute (CFTR) and Interna-
tional Crops Research Institute for Semi-arid
Tropics (1CRISAT) to research and collate evi-
dence, promoting biofortification of millets, giv-
ing more focus on the digital publication of pa-
pers on millets, encouraging commissioning of
studies by National/international reputed
organisations,spreading awareness among
mothers through Anganwadis. The Government
also plans to establish Centres of Excellence on
millets across the length and breadth of the
country and link industries with these centres.
Conclusion:

« Due to various activities and efforts of
different Departments and Ministries of Govern-
ment of India and the s and UTs, momentum
has kickstarted for popularising millets and turn-
ing it into a revolutionary movement. In line with
Prime Minister’s vision for a healthier India, time
when the country is entering “Azadi ka Amrit
Kaal”, there is a strong focus on. Jan Bhagidari
or people’s movement to bring the spotlight on
this superfood and for bringing this ancient food
to the centrestage.
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N.ANURADHA, K.SANJITH, VYSHNAVI, CD.PREETHI,

129 COPD (CHRONIC OBSTRUCTIVE PULMONARY DISEASE). TREATMENT AND
RESEARCH SURVEY AMONG PEOPLE LIVING IN OSH CITY, KYRGYZSTAN
Saniya Siddique, Aziza Seitova, Aigul Momunova, Lazokat Dzhumaeva,
Abdykaiymova Gulzat,

971-978

979-981

1-21

22-30

31-33

34-36

37-42

43-57

58-65

66-70

71-73

74-81

IJCSPUB(ISSN:2250-1770) - Table of content - Vol 13 Issue 1, Generated on 07/07/2023
05:51:32

13/33


https://www.IJCSPUB.org

INTERNATIONAL JOURNAL OF CURRENT SCIENCE - IJCSPUB(ISSN:2250-1770)
www.[JCSPUB.org

130 GRID INTEGRATION OF PV SYSTEM 82-97
P.SRINUVASA RAO, Dr. D.VIJAY KUMAR, SRINIVASA ACHARYA,

131 KOLLIDON:A CROSSLINKED POLYMER 98-102
KAVERI PANSARE, RANJIT MITKE, SIDDHARTH GANGAVANE, MAHESH GAIKWAD,

132 GREEN CLOUD CPMPUTING 103-107
Kiran Sukhadeo Sangale,

133 INFLUENCE OF AVAILABILITY OF WASH FACILITIES ON MENSTRUAL 108-115
HYGIENE MANAGEMENT AMONG ADOLESCENT SCHOOL GIRLS: A CASE OF
CHUKA SUB-COUNTY, THARAKA NITHI COUNTY, KENYA
Mary Joy Kagendo Mutegi, MaryJoy Kaimuri, Lilian Mukiri Kirimi,

134 RECOGNITION OF HANDWRITTEN NUMBERS USING CONVOLUTIONAL 116-121
NEURAL NETWORK
Akshara S, Priyadharshiny J,

135 EXAMINING THE INFLUENCE OF HEAVY METALS (MERCURIC CHLORIDE, 122-129
COPPER SULPHATE AND ZINC SULPHATE) ON URIC ACID ELIMINATION OF
EARTHWORM
DR. VAIDYAV.V.,

136 JAGITIKARANATAR BHARTATIL KRUSHI CHETRAT JHALELA BADAL 130-135
Dr.Manik Chavan,

137 A STUDY ON FACTORS INFLUENCING CONSUMER'’S PERCEPTION 136-143
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An exploration of the contribution of women in
various streams of theatre
Javed
Dr. Babasaheb Marathwada University, Aurangabad,
Guide
Dr. Dushyanta D. Ramteke

Women in the theatre are a legacy in themselves.
Although much of the history of women has been
distorted or forgotten, we can be sure that women have
always played a strong role in the history of the
performing arts. Amid controversies, triumphs, and
occasional public backlash, women of the theatre have
continued to shine throughout the centuries.

In the western context:

The theatre originated more than two millennia ago in
ancient Greece. However, since goddesses represented
Greek society, the role of women in Greek theatre was
forbidden. Women were strictly forbidden to be on
stage, as it was considered "too dangerous" to give
them such a prominent platform. Even the most famous
characters, such as the tragic heroine Antigone, were
played by male actors. In the centuries that followed,
there were few reports of women's participation in the
theatre. One notable exception was a nun named
Hrosvitha, who wrote comedies in the tenth century.
Hrosvitha is often considered the first female
playwright in history.

In the Elizabethan age, William Shakespeare created
some of the most impressive female characters in
history. Rosalind, Cordelia, Lady Macbeth, and other
Shakespearean icons were among the first female
characters to be portrayed with the depth, cunning, and
bravery often accorded to male characters. Yet female
actors were prohibited from playing these roles.

As early as the 1620s, actresses were appearing on
stage in Europe. This was a turbulent time for female
performers, as they were often harassed and insulted
during their performances. Even when they faced public
ridicule, women continued to conquer the stage. In
1660, the movement known as the Restoration sparked
a wave of change in the theatre. With the king's support,
women were finally allowed to perform in major
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productions. This fundamentally changed the collective
attitude toward female performers. For the first time in
history, it seemed that society was recognizing the
value of actresses.

In the second half of the 17th century, women
playwrights appeared in Europe. The first women
playwrights, including Aphra Behn and Susanna
Centlivre, brought women's voices and perspectives
into the spotlight for the first time. These female
playwrights didn't shy away from controversial issues
specific to women. Behn even drew inspiration from
her defiance of forced marriages in some of her plays.
The early female playwrights also used their platform to
write heroic, dynamic, and autonomous female
characters.

In the centuries that followed, women's performances in
the theatre became increasingly important. In the
United States, the late 19th and early 20th centuries
were a seminal time for women in the performing arts.
Women artists were given a relatively prominent place
under the dazzling lights of Broadway. Attending the
theatre also gradually became a women's affair. As
actresses saw a new potential for independence and
economic power, the theatre truly began to become a
world for women! Then American women found more
space on stage.

In the Indian context:

The origin of the Indian theatre is found in the
Natyashastra of Bharata. According to it, the gods
asked Lord Brahma to do something that could be seen
and heard and that would benefit everyone. Thus,
Brahma adopted recitation from the Rigveda, chanting
from the Samaveda, the art of drama from the
Yajurveda, and the aesthetic sense from the
Atharvaveda, and finally the new Natyaveda was born.
The Natyaveda of Brahma was given to Bharata to
make it known to mankind. Bharata with his troupe of
Gandharvas and Apsaras danced and played before
Lord Shiva. The majestic dance of Lord Shiva was also
included. Lasya and Tandava were led by Parvati and
Tandu respectively. From the gods and goddesses, the
arts were passed on to the mortals. Art forms, music,
dance and mime are integral parts of Indian theatre.
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Sanskrit theatre is a good example of how women have
contributed greatly to building a theatre culture and
foundation from the beginning. Ancient theatre or
Sanskrit theatre was always performed for the king and
elite classes or bureaucrats, they were not meant for the
general public. But when it came to the public, the
female characters started to be played by the Boys
Club. After that, women gradually disappeared from the
stage, and for centuries women were forbidden to come
on stage. After several hundred years, the female
reappeared in the 19th century. A play was performed,
written and directed by Vishnudas Bhave and named
Sita Suyamvar. From here on, the female again took
her place in the theatre.

A quick comparison between western and Indian
theatre:

Now that we have understood the brief history of the
Western and Indian theatre. Then it becomes very clear
that the feminine in the theatre now has a significance
whose place cannot be taken by anyone.

Now let us understand what is the difference between
the Western world and the Asian or Indian theatre. As
in Greek mythology, it is believed that Apsaras appear
before the gods in heaven. This belief is also accepted
in India.

In the Western world, women were not allowed on
stage, but in India the same was believed. In 1660,
Charles Il ordered that women be allowed to work
freely in the theatre. After that women conquered their
place in the West. The first woman to appear on the
English stage was Margaret Hughes, who appeared in
a production of Othello in 1660. She was soon followed
by other women, such as Anne Marshall and Susanna
Centlivre.

In Indian theatre, after the Sanskrit theatre, the
Devadasi system comes to the fore, but until 1843 there
is no evidence to show an active relationship between
these women and the theatre. However, after a great
drama like SITA SWAYAMVER, women have an
unbreakable relationship with the theatre that can be
seen in various places throughout India. But
professional theatre has only been around since the
1930s.

It means that women in the Western world were active
in theatre as early as the 17th century, while in India
this awareness only began 300 years later.

Modern and Contemporary aspects:

In this era, women made theatre timeless through their
contribution. In the Western world, theatre flourished in
connection with women. But in Indian society, women
also made their mark in the theatre. During this period,
plays were written by women, and actresses performed
who are revered today. Women took over the direction
of the theatre, whose arrow was not only difficult but
impossible to catch.

All over the world, women have contributed to the
revival of theatre in equal measure with men. In the
West, Sarah Kane, Caryl Chuchill, Sophie Treadwell,
Martha Morton. People like Pina Bausch, Martha
Graham, Stella Adler, etc. made their mark on the
theatre.

After 1843, there were great women theatres in India
whose contributions must not be forgotten like Binodini
Dasi, Norah Richard, Bharti Sarabhai, Poile Sengupta,
Sheela Bhatia, Irpinder Bhatia, Varsha Adalja, etc.

And that is the legacy that the women of today are
carrying forward.

Women as theatre personality and their contribution:
Neelam Man Singh Chaudhary (Director) was born
on April 14, 1951, and grew up in Amritsar, Punjab.
She graduated with a master's degree in art history from
Punjab University, Chandigarh. She graduated from the
National School of Drama in Delhi in 1975 and was
trained by Ebrahim Alkazi.

The Chandigarh-based theatre artist has worked all over
the world. In 2003, she was awarded the Sangeet Natak
Akademi Award in theatre directing. In 2011, she
received the Padma Shri Award. She was a professor at
the Department of Indian Theatre at Punjab University.
Her well-known plays include Kitchen Katha, The Suit,
Yerma, Nagamandala, The Mad Woman of Chaillot,
Little Eyolf, Bitter Fruit, Naked Voices, Stree Patra and
Gumm Hai.

It is known for its theatre that combines source material
from Western classics with a performance style based
on an earthy Punjabi aesthetic.
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Binodini Dasi (Actress) also known as Noti Binodini,
was an Indian Bengali actress and theatre performer.
She began acting at the age of 12 and finished at the age
of 23, as she later recounted in her well-known
autobiography Amar Katha (The Story of My Life).

She was born into prostitution and began her career as a
courtesan. In 1874, at the age of twelve, she played her
first serious dramatic role in the National Theatre of
Calcutta, which was directed by its founder Girish
Chandra Ghosh. Her career coincided with the advent
of the European theatre-inspired proscenium form
among Bengali theatre audiences. In her twelve-year
career, she played more than eighty roles, including
those of Pramila, Sita, Draupadi, Radha, Ayesha,
Kaikeyi, Moti bibi and Kapal kundala. She was one of
the first South Asian actresses of the theatre to write her
own autobiography

Stella Adler (Acting Teacher) was an American
actress and acting teacher. She founded the Stella Adler
Studio of Acting in New York City in 1949. She later
taught part-time in Los Angeles, assisted by her
protégé, actress Joanne Linville, who continued to teach
Adler's technique. Her grandson Tom Oppenheim now
runs the school in New York City, which has produced
former students such as Marlon Brando, Robert De
Niro, Harvey Keitel, Elaine Stritch, Kate Mulgrew,
Kipp Hamilton, Jenny Lumet and Jeff Celentano.
Shanta Gokhale (Theatre Critic and writer) is an
Indian writer, translator, journalist and theatre critic.
She published a critical study of Marathi theatre,
Playwright at the Centre: Marathi Drama from 1843 to
the Present. She has also published The Scenes We
Made: An Oral History of Experimental Theatre in
Mumbai. She edited the book The Scenes We Made
about the theatre scene between the mid-1970s and
early 1990s at Chabildas School in Dadar, Mumbai.
The book was published in 2015.

Sulabha Deshpande (Actress) was an Indian actress
and theatre director. In addition to Marathi theatre and
Hindi theatre in Mumbai, she acted in over 73
Bollywood films. She also acted in arthouse films such
as Bhumika, Arvind Desai Ki Ajeeb Dastaan, and
Gaman as a character actress and in numerous TV
series and plays.
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Vijaya Mehta (Director) is a well-known Indian film
and theatre director from Marathi. She became a
prominent personality in the experimental Marathi
theatre of the 1960s.
Her stage production Ek Shoonya Bajirao is considered
a landmark of contemporary Indian theatre. She
introduced Bertold Brecht to Marathi theatre with an
adaptation of The Caucasian Chalk Circle (Ajab Nyay
Vartulacha) and lonesco with Chairs. She worked on
Indo-German theatre projects with German director
Fritz Bennewitz, including a traditional performance of
Bhasa's Mudrarakshasa with German actors. She was
awarded the Sangeet Natak Akademi Award for
excellence in direction.
Anuradha Kapoor (Director) is an Indian theatre
director and professor of drama. She teaches at the
National School of Drama. She was the ex-director of
the school (2007-2013). She was awarded the Sangeet
Natak Akademi Award in 2004 for his work as a theatre
director.
Caryl Lesley Churchill (Director) is a British
playwright known for dramatising abuses of power,
using non-naturalistic techniques, and exploring sexual
politics and feminist issues. She is known for works
such as Cloud 9, Top Girls, Serious Money, Blue Heart,
Far Away, and A Number, and has been described as
"one of Britain's greatest poets and innovators for the
contemporary stage." In a 2011 survey of playwrights
conducted by The Village Voice, five of the 20 writers
surveyed named Churchill as the greatest living
playwright.
Mannu Bhandari (Writer) was a famous Hindi story
writer.
She became famous for the novel Aapka Bunty
published in Dharmayug magazine, was also the
chairman of Premchand Srijanpeeth at Vikram
University in Ujjain
Manu's writings gave new dimensions to theatre. The
play Mahabhoj still has its place in the world of
theatre today. Among his famous compositions are
Ek Sehlaab, Main Haar Gai, Teen Nigahon Ki Ek
Tasveer, Yahi Sach Hai , Trishanku, Aankhon
Dekhee Jhooth, Bina Deevaaron ka Ghar etc.
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Above we read about some theatre personalities and
how they popularized mass theatre through their
work. Because of these people always remember their
contribution, whether he lives today or not. But his
contribution can never be forgotten.

Thousands of women theatrist have worked in the
world who are not dependent on any identity today.
These include Bharati Achrekar, Mary Shelley,
Deepika Amin, Radhika Apte, Monalisa Bagal,
Bhakti Barve, Mukta Barve, Susan Glaspell, Leena
Bhagwat, Jyotsna Keshav Bhole, Devika Daftardar,
Vibhavari Deshpande, Hruta Durgule, Shubhangi
Gokhale etc.

Conclusion:

After glance the history of women in the Western and
Indian theatre, one knows how much trouble women
have had to take their place in the theatre, and they
have reached such a point that it is impossible to
think of a theatre without women.

Women have played to make the theatre shine
through their acting, writing and directing
achievements.

They have contributed in equal measure to bringing
the theatre to its pinnacle.
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Abstract: Tn this paper we present the Crank-Nicolson finite difference scheme for space fractional radon
diffusion equation (SFRDE) in soil medium. We discuss that the scheme is unconditionally stable and
convergence of the scheme is also verified at the length. Validation of the solution is carried out with the help of
graphical illustration using ‘Mathematica’ software.

Index Terms - Fractional calculus, Grunwald formula, Stability, Convergence, and Mathematica.

1. INTRODUCTION

The Fractional Calculus (FC) is a generalization of classical calculus concerned with operations of integration and
differentiation of non-integer (fractional) order. The concept of fractional operators has been introduced almost
simultaneously with the development of the classical ones. The study of fractional calculus has been a highly
specialized and isolated field of mathematics. The fractional calculus was recognized to represent an useful tool
for understanding and modeling many natural and artificial phenomena. Fractional calculus has many
applications in biology, physics, engineering, economics etc. [1,2.6]. Most of the fractional differential
equations do not have analytical solution therefore approxiation and numerical techniques are developed.
There are many numerical methods to find the solution of classical differential equations, while numerical
methods for the fractional differential equations are very limited. As the fractional derivatives are the
generalization of classical derivatives, the numerical techniques for the classical differential equations can be
extended to the fractional differential equations in some way. In the recent years, there are many numerical
techniques like finite difference method (FDM), finite element method (FEM), He’s variational iterational
method, Adomian decomposition method (ADM), matrix transform method (MTM), etc. Finite difference
method is very rich and continuous to be developed. Also this method is very powerful tool and widely used to
solve the differential equations as well as fractional differential equations in science and engineering. The main
cause of implementation of this method is simple and easy to be put into practice in computer programs. Many
papers have recently published on finite difference methods for solving the diffusion equation [3,4,78,9,10,11].

In this paper we discuss the fractional radon diffusion equation in soil medium. The diffusion theory
came from the famous physiologist Adolf Fick. He stated that the flux density J is proportional to the gradient
of concentration. This gives,

=_plt
J==D 2 (1.1)
where J is the radon flux density is diffusion coefficient , == is gradient of radon concentration and D is

diffusivity coefficient of radon. Now the change in concentration to change in time and position is stated by the
Fick’s second law which is the extension of Fick’s first law, that gives, E
2

; ——ac;:‘t) S nt) ;S‘t] — Ac(x,t) (1.2)
where 1 = 2.1x10765~1 is the decay constant. Many researchers have discussed the radon transport through
soil, activated charcoal, concrete, etc. [5.12.13,14,15.16].

Here, we develop the space fractional crank-nicolson finite difference method for fractional order RDE

in soil medium. We consider the following space fractional radon diffusion equation [SFRDE],
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B -
a‘;‘:")= D"’a‘i‘;‘” —2Cx1,0<x<L, 1<p<2t=0,(xt)€[0,L] X [0,T] (1.3)
initial conditions: C(x,0) = 0,0 < x < L (1.4)
boundary conditions: C(0,t) = ¢, and d—%’ft—) =020 (1.5)
Definition1.1:-The Grunwald Letnikov space fractional derivative of order £ is defined by,
9fC(x,t) B rg-p)
B e ) = oyl LiT(=B)TG+ 1) fEruaiil)

=
= o7 lim B0 g5,C(x — (= Dh, 1)
where
_ _TG-B)
98j = T=prg+n

We organize the paper as follows: Section 2 is devoted for to develop Crank-Nicolson finite difference
scheme for space fractional radon diffusion equation. In section 3, we discuss the stability of the approximated
solution obtained by Crank-Nicolson finite difference scheme developed for fractional radon diffusion equation.
In section 4, we discuss the convergence of the scheme. In the last section we solved test problem and their
solution is represented graphically by mathematical software Mathematica.

IL FINITE DIFFERENCE SCHEME
In this section, we develop the space fractional Crank-Nicolson finite difference method for fractional
order radon diffusion equation (1.3)-(1.5).

We define, :
ty=kt; k=012,..,Nand x; = ih; i =01,2,..,.M
where
= : dill = b
T = N an = U

Let C(x;ty);i =012,..,Mand k = 0,1,2,...,N be the exact solution of space fractional radon diffusion
equation (SFRDE) (1.3)-(1.5) at mesh point(xf‘tk). Let cf be-the numerical approximation of the
point C(xf,tk).

We consider the spatial § — order fractional derivative using the Grunwald finite difference formula at
all-time levels. The standard Grunwald estimates generally yiglds unstable finite difference equation regardless
of whatever results in finite difference method is an explicit or implicit system for related discussion. Therefore,
we use a right shifted Grunwald formula to estimate the spatial # — order fractional derivative.

For

. i+1

9PC(x, 0 1 v
o = OPECC ) = 5 > 95, C(xigm bien) + O(R)

=0

and the normalized Grunwald weights are given by,

pB-1)..B—j+1)
i1

Ggo = land gg; = (—1)/ J=123,..

Using forward difference formula for time, right shifted Grunwald formula for second order space. Therefore,
Crank-Nicolson type numerical approximation to equation (1.3) is given as follows-

C-k+1 e Ck 1 i+1 i+1
I 1§
[ . ] =D537 Z 98, Ciia + Z 98 Cjar |~ ACE™
j=0 j=0
i+1 i+1
T
[Cik+1 - Cik] = Dm Z gﬂ’j Cak—til + Zg&j Cik_}-_‘_l —AT Cik'+1
=0 j=0
let
R
r= ShE andpu=At
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i+1 i+1
[ka+1 = Ck] =1 Zgﬁ.j Cik—*}il + zgﬁ,j Cik—j+1 S S
1+ U)Cikﬂ r Z}+%| 9p,j k—?u ka i rZ}t}) 9p,j Ca —j41 (2.1)
i+1 i+1
1+ PC* —rgg CFH —7 Z 95, ClFy = CK 4 1gpaCl + 1 z 50
J=0,j#1 j=0,j#1
since gp, = —p
(A +p+ BT — 1 Bith g5, G = A —1B)CE + 1 X 1195, CF 22)
Therefore, the complete discretized problem is:
(L +rA+wie— rzj‘i—}l.j$1 Qﬂ.jci1—j+1 i {1~r[3]Ciu+?‘Zf,+%”ﬂg‘g_, i—j41, fork=10 (2.3)
A+rp+ U)C:'Hl = rzr%)jngﬁj —;+1 =(1- TB)C +7'Ejt};|,-=195; Ck—j+1 fork=1 (2.4)
initial conditions, C2,i = 0,1,2, ..., M (2.5)
boundary conditions, C¥ = C;, and C¥,4 = C&_1.;k =012, ...,N (2.6)
andr:D-i%;,u:Ar
The matrix form of the above initial boundary value problem is
AC'=BC°+S;fork=0 2.7
| AC*1 =BCk + §", fork =1 (2.8)
where
EEvE ~rtoge o v
._.rgﬁ,’z : fie rp + 1 _rgﬁ,ﬂ ........
A= —r%;p_g —?’:l}p,z 14+rB+u ~Tggp = U ;
=rdgm —TgdgmM-1 it 0 —r(gpo+8p2) 1+1rf+1
H-10)
Tg82 (1—1B) T@po e e
B= T96:3 42 (1-rB)  ~Tgpo _ ‘
rgg,.u 1'3‘3‘;,;_1 ! r(ggo+8p2) (1 = rB)
rgﬂ_zccl. + rgﬁ'zcg rgﬂ'z(.‘g“ + rgﬁ_z(.'ﬁ
r95:Co + rgﬁlscg rgg_scﬁ“ +19,,Co
s=| rggCo+rgelo |is= 785,C6" +79,,C
rg,e.f-fﬂcé' * rg,s.uucg rgﬁ_MHCS“ 195041 Cs
k=l ch kil sr=Dm s p=41,0i =012, ... Mk =012, ., N;
BE-1)..(B—j+1)
ggo = land_g,q} = ( 1)J il =12 300

IIL. STABILITY

Theorem 3.1: The solution of approximated initial boundary value problem (2.3)-(2.6) for space fractional
radon diffusion equation (SFRDE) (1. 3) (1.5) is unconditionally stable.
Proof: We assume that, ||[E¥||, < |€f] = max €f
1sisM
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Therefore, for k=0, from equation (2.3), we get
i+1

lell = A +rB+Wef —1 Z 9Bj €i-j+1
Jj=0,j#1
=|(1 = rB)el + r jLh,j21 9.5 el
<|[t-rB+rEiG el ¥ (gp1=—B)
'Slelnl; (Eg8|}<0 =>1+ng.3_}'<1)

Therefore,

E oo < 11Eleo
Thus, the result is true for k = 0.
Suppose that, the result is true for k,

HE*|leo < 11E®|leo
To prove that the result is true for k+1, from equation (2.4), we have

i+1
lef*] = |+ 78 + el — 7 Z 96, €41
Jj=0,j#1
=|1 - rB)ef + r X5t =198, el jaal
<|1—rB+rYith e gp4lels v (9p1=—B)

Therefore,
HE** s = 1E® |l
Thus, the result is true for k+1.
Hence by mathematical induction, the result is true for all k.
E** oo < 11E |
Thus, the scheme is unconditionally stable.

IV. CONVERGENCE f
In this section, we discuss the convergence of the approximate finite difference scheme (2.3) - (2.6). Let
C(x;, ty) be the exact solution of the SFRDE (1.3)-(1.5) and CF be the exact solution of the discrete
equation (2.3)-(2.6) at the mesh point(x;,t ), wherei =0,1,...M -1,k =12,..,N.
We define.eX = C(x;, t) — C¥, whéFei=01,..,M —1;k =12,..,N and E* = (ef, ef, ..., efy_,)

Theorem 4.1 The fractional order Crank-Nicolson finite difference scheme (2.3)-(2.6) for SFRDE (1.3)-(1.5) is
convergent and the solution Cik of the discretize scheme (2.3)-(2.6) and the solution C(x;, t;) of the equation
(1.3)«(1.5) satisfy,
ICGenti) = CKIl S ||Ellee +0 (r+ R B);i=01,...M—=1;k=01,..,N
Proof: Let us assume that,
le¥] = max| €f|=|IEl] ;forl=1.2,..
1<isM—-1

and
TF = max| T} |; T/ = h2[0(z) + O(h*F)]
1<isN
Therefore, from equation (4.1), we have
i+1
lefl = | +rB+wel =1 ) gpieln
j=0,j#1
:l(l —rp)e! +.r ;'Z%).j:tl ag.i '3:9—;'+1|
< Il ~vp+ erji}J,j:x gﬂ,jlezui since gg, = -B

< |e?|,because X95j<0=>1+r¥gg;<1
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Therefore,

I1E o < 11E® Il + R*[0(x) + O(h*7F)]
Suppose that

IE¥|leo < [IE®]leo + h?[0(2) + O(h*~F)]
From equation (2.4), we have

i+1
lef*!| = |1 + 7B + wef* —r z gpjelha
j=0,j#1
:l(l . TB)F-'{'C T ?'iji%},j:l 9g,j eikv-j+1|
< |1 =7vB +r X5kl je19p,lel s since gg1 = —B

< ]efl,because 298 <0=>1+rXgp;<1
Therefore,
HE**! o < [IE®|le0 + R?[0(x) + O(R*F)]
Hence by mathematical induction, the result is true for all k.
HE*||oo < 11E®||eo + h2[0(2) + O(h*~F)]
This shows that fractional finite difference scheme (2.3)-(2.6) for SFRDE (1.3)-(1.5) is convergent.

V. NUMERICAL SOLUTION

The approximated solution of space fractional radon diffusion.equation in soil medium with initial and
boundary conditions is achieved. The numerical solution of the space fractional radon diffusion equation
(SFRDE) by the finite difference scheme is validated by using software, it is important to use some analytical
model. Therefore, we have solved the problem at specific particular conditions by using Mathematica Software.
We consider the following, dimensionless space fractional radon diffusion equation with suitable initial and
boundary conditions. -

o0 _ 9P C(x,1)

—AC(x,t),0<x<L,1<Bp=<2t=20,(xt)€[0,L] X[0,T]

ot ath
initial condition: C(x,0) = 0,0 < x < Lo
boundary conditions: C(0,t) = ¢, and % =t=0

with the radon diffusion coefficient D = 4.1 X 107 m?/s. The numerical solutions obtained at t = 0.05 by
considering the parameters L = 1.7278cm, 4 = 2.1 x 107%s7,7 = 0.05,k = 4m? /kg,
p=05g/cm3?,cy,=200Bg/m3,%0,t) =40 x 103, a =0.9,a = 0.8 is simulated in the following
figure,

r T q T
0.000025 N : S
E | 2.500 " Fy
o.oo002 - : . = e = et LR L 2 55 |
R T i I
0.000015 a . RUR— -
i ] . 1.5 00
= E - '||I
5 0.00001 F 3 e
si0” S E = smo~® F—)
ok . o = I ML - 0

o D.25 0.5 0.8 2 1.25 -] 1.775 I: a2y U.‘b s By 2 1 1.25 = 1.5
o
Fig. The approximate solution of radon diffusion equation for @ = 0.9 and a = 0.8

VI. CONCLUSION

We successfully develop the fractional order Crank-Nicolson finite difference scheme for space
fractional radon diffusion equation. Furthermore we discuss its stability and convergence of the scheme. As an
application of this method we obtain the numerical solution of text problem and its solution is simulated
graphically by mathematical software Mathematica.
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Therefore.

NE [leo < IIE®l| 0 + R?[0(x) + O(R*F)]
Suppose that

1E¥|leo < 11E®]lo + R2[0(z) + O(R*~F)]
From equation (2.4), we have

i+1
lef**] = |1 + 78 +wef* —r Z 9p.j €1
J=0,j1
=|( —rB)ef + r EjtS je1 95,5 € j41
< |1 =B +r X, 21 95,lel s since gg, = —B

< |ef|,bemuse 298 <0=1+rYgp;<1
Therefore,
NE*** || < [IE®llw + h?[0(7) + O(h*7P)]
Hence by mathematical induction, the result is true for all k.
HE*|leo < 11E®||o + R2[O(7) + O(h*7F)]
This shows that fractional finite difference scheme (2.3)-(2.6) for SFRDE (1.3)-(1.5) is convergent.

V. NUMERICAL SOLUTION

The approximated solution of space fractional radon diffusion equation in soil medium with initial and
boundary conditions is achieved. The numerical solution of the space fractional radon diffusion equation
(SFRDE) by the finite difference scheme is validated by using software, it is important to use some analytical
model. Therefore, we have solved the problem at specific particular conditions by using Mathematica Software.
We consider the following, dimensionless space fractional radon diffusion equation with suitable initial and
boundary conditions.

oY _ 9P C(x,1)

—AC(x,1),0<x<L1<B<2t>0,(t)€[0,L] X[0,T]

ot atk
initial condition: C(x,0) =00 < x 5 L
boundary conditions: €(0,t) = ¢, and a—cé(—fﬂ =t =0

with the radon diffusion coefficient D = 4.1 X 107 m?/s. The numerical solutions obtained at t = 0.05 by
considering the parameters L = 1.7278cm, 4 = 2.1 X 107%s7,7 = 0.05,k = 4 m? /kg,
p=05g/cm®, ¢y =200Bq/mé,c(0,t) =40 x 103, a = 0.9,a = 0.8 issimulated in the following
figure,

a.goo025  F

0.00002 [ . ikl
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0.00001 [t

siya " =1 si10-° \ il -
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Fig. The approximate solution of radon diffusion equation for @ = 0.9 and a = 0.8

VI. CONCLUSION

We successfully develop the fractional order Crank-Nicolson finite difference scheme for ‘space
fractional radon diffusion equation. Furthermore we discuss its stability and convergence of the scheme. As an
application of this method we obtain the numerical solution of text problem and its solution is simulated
graphically by mathematical software Mathematica.
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Abstract

It is generally believed that intervention is an essential key to improve children and feeding practices must begin in
early age of the child. There is evidence which suggest that a caregiver's knowledge, attitude and action towards
proper care for the child are ¢ ucial to the nutritional owtcome of a child. Degree of maternal awareness has a
direct relationship with infant nutrition. Intervention studies have shown that it is possible to improve infant all
round growth and development through maternal intervention. Present study focuses on empowerment of mothers
through intervention in terms of scientific child rearing praclices. Results revealed that there was significant
difference in child rearing practices Jollowed by mother after intervention, more sciemific practices were adopted

by experimental group mothers than control group mothers at post 1esting.

Keywords: Mother empowerment, early childhood children. Intervention. scientific child rearing.
Introduction: mothers are the caretakers of®children in carly years. Many rescarches showed that mother's

knowledge. attitude and action toviards proper care for the child art crucial to the child’s all round development.

Care giving affects the child's health status. nutritional status as weli as physical, mental and social wellbeing of

child in future ( Ihuil?n et al 2002) . It has been reported by rescarchers (Bhat et al 1992) the degree of maternal
awareness has a direct relationship with child all round development Starting years of child’s life are the formative
vears and children need special attention of mothers. father and carcgivers who are involved in child care.
Particularly first three years of life are of prime importance from the development of view. Care during this stage
has crucial influence on child's growth and development, (Sangwan and Monocha 2009) During early vears of
child’s life brain is most plastic. grows fastest and is most responsive to the outside world. Most of the |1r‘;|i;15 neural
pathways supporting communication, understanding. social development and emotional wellbeing grow rapidly in
this first three years. One reason for poor brain orowth is malnutrition: children who have been severely
malnourished are more vulnerable to physical and mental ilinesses. Intervention programs implemented for mothers
\
and caregivers can provide ideal opportunities o serve scientific practices and activities to childré‘n in early
childhood years. An intervention is a Latin word intervener. meaning “to come between: interrupt”. Intervention
studies have shown that it is possible to improve infant growth and feeding practices through action oriented
messages probably the most comprehensive Indian studies of Infant focused nutrition education intervention have

heen conducted by Bhandari et al.. (2004). Early intervention services can change a child's development and path
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4 Small Business 30 (40.00) 01 (1.33) 13(17.33) 08 (10.66)

5 Business / Agriculture 03 (4.00) 10(13.33) 06 (8.00) 10(13.33)

D Socio economic status of Mothers

1 Low 11(14.66) 22(29.33) 13 (17.33) 22 (29.33)
2 Medium 56(74.66) 46(61.33) 51 (68.00) 45 (60.00)

3 High 08(10.66) 07(9.33) 11 (14.66) 08 (10.66)
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Figures in parenthesis indicates percentages

Table 1 illustrated the profile of the sample mothers. Majority of the mothers were in the age range between 20- 30

&

years old in urban as well as rural area. With regarding to educational status of the early childhood children’s |
!

Mothers, majority of urban mothers from both the groups were educated up to primary (56% and 72%), 1-4%
mothers were graduate educated. Only one “percent mother from urban area was post graduate. No literate mother
from urban and rural area and both the groups were between 7 1o 16%. Regarding occupational status of the famiiy
majority of mothers 40% from experimental group were having the small business. followed by 30% Laborer 24%
unemployed, 4% Business/agriculture and only 1% were doing caste occupation. The percentage was near about
same for urban mother of control group. Regarding rugal mothers of both the groups’ majority (48% and 60%) were
laborer followed by unemployed (15 to 25%) small businesses (11 to 17%) .Agriculture (8 to 13% ) and caste
occupation 1% each. :

Regarding sozio cconomic status of mothers, it is clear from the table that majority of urban and rural
experimental and control groups mothers were from medium status that is urban experiment group 75% urban
control group 61%. rural experimental group 68% and rural control group 60% ,where as low sociai economic status
urban molhcrs from experiment and control group were 15% and 20% and from rural area this were 17% and 29%
respectively. Very few percentage of mothers from both urban und rural area experimental (11% and 9% ) and

control groups (15% and 11° n) were from high socio economic status.
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Fig .2 Mother Awareness about Scientific Child Rearing Practices at Pre and Post test

Table 3 Stimulatory Play material provided to the early childhood children

S. | Stimulatory play Percentage of children
No material
Urban (150) Rural (150)
Experimental Control Experimental Control tvalues
75 75 t values 75 75
A Play Material
Y ICIATIC oo 92.95 54.76  ®| 10.49%+ 94.11 52.63 9,29+
boxes
2 | Balls 90.04 50.00 3.01%# 60.00 65.78 -0.89NS
3 | Kitchen utensils - 32438 35.71 1.OGNS 82.35 52.63 5.82%#%
4 | Bat 42.82 36.71 | -0.77NS 26.47 21.01 1.02NS
5 | Plastic van/Jeep 26.19 30.95 237" 34.29 26.31 1.5INS
6 | Marbles 42.85 29.60 -0.14NS 44.11 25.32 3:53%% 1
7 | Dolls 35.71 36.21 -0.40NS 26.47 24.32 040NS |
8 | Earthen toy pot 23.80 25.10 0 14.70 23.68 -2.02NS
9 | Tricycles 4.65 4.32 -L.OINS .82 5.23 1.0SNS
10 | Walkers 2.13 4.21 8.20%% 5.88 7.23 -0.7215!5
b
B | Indigenous Play Material
1 [ Sand 1643 26.19 .68 5882 5421 129
Soil 38.09 23.80 2.85%% 55.88 31.57 4.32%*
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. iz‘;‘l‘)ﬁ:"d 28.57 19.04 1.84NS 29.41 14.28
4| Seeds 18.04 7.04 2.92+* 17.64 7.89
5 | Water 2142 11.19 238 3235 10.52
6 | Clay 11.90 8.15 0.88NS 32.29 10.25
7 | Flowers 19.04 5.21 3.82+¢ 2647 5.26
8 | Leaves 11.90 8.12 0.88NS 2541 5.23

NS —Non significant  * p<0.05 level **p<0.01 level

Table 3 Nlustrates stimulatory play material provided to the young children at their home. Two types of play &
materials were provided to children. Play material were plastic bottles, boxes, balls, kitchen utensils, tricycle and &
Wal'zer. Indigenous play material provided to children were sand, soil, stones and pebbles, seeds. water, clay, S8
flo'vers and leaves. Percentages of play materjal provided to experimental group were more than the percentage of"

children in control group. Beneficiary children were more from experimental group. Calculated “t” values were
significant at 0.01% level, means highly significant difference was observed in experimental and control group as

well as urban and rural early childhood children regarding stimulatory play material. ol ol
el R T g g
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Fig.3 Stimulatory Play Material Provided to the Early Childhood Children
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Table 4 Comparison of knowledge levels of the urban mothers about early childhood care

S. | Order of Percentage of Urban Mothers
No | Assessment
Control (75) Experimental (75) |
Low Average Good Low Average Good tvalues
(a) (b) (¢) (d) (€) (f
avs d 0.26NS
1 Pre test 34.66 62.44 02.66 32.00 58.66 09.33 bvse 0.50NS
(= | B _cvs f -1.09NS
vs d 0.68NS
2 Post test 17.33 69.33 13.33 ‘ 13.33 20.00 66.66 bvse 6.93%*
\ Nt cvs f-7.90%*
NS —Non significant  * p<0.03 level **p<0.01 level {

Table 4 reveal comparison of knowledge level of the urban mothers about young child care as per the groups. it is
seen that after intervention mother's knowledge score where increased 9% and 67% where as low knowledge course
decreased 32% and 13% after intervention. Calculated “t” values were significant at 0.01% level, means highly

significant difference was observed at in control and experimental group children’s” mothers knowledge.
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mntage of Table 5 Comparison of knowledge levels of the rurai mothers about early childhood care
5S Wer
\;Lm“p;: S. Order of Percentage ¢f Rural Mothers
No | A ment
=g Control (75) Experimental (75)
Low Average Good Low | Average Good | t values 1
(a) (b) () (d) (e) ()
| 28 avs d -0.13NS
1 Pre test 29.33 68.00 02.66 30.66 61.33 08.00 bvs e 0.89NS
.
o cvs F -1.70NS
& a vs d 0.6INS
~ e 2 Post test 22.66 73.33 04.00 18.66 25.33 56.00 bvse 6.70%*
. cvs [ -8.43"F
NS _Non significant  * p<0.95 level #+p<0.0! level
Table 5 reveals comparison of knowledge level of the rural mother about young child care as per the groups it is
——— seen that after intervention mother knowledge for their increased after intervention 8% and 36% where as low
{ues knowledge scores decrease 31% and 19% after intervention. Calculated "t values were significant at 0.01% level. =
means highly significant difference was observed in control and experimental group childrens” mothers knowledge.
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Fig. 5 Comparison of knowledge levelsof the Rural mothers about early childhood care o .‘

Table 6 Comparison of the home environment of early childhood childcen of urban area

S. | Order of Assessed home Environment and percentages of Urban children
No | Asse t I
Control (75) Experimental (75)
Poor (a) | Average Good Poor Average Good t values
(b) (€) (d) (¢) ]
o avs d 2.39*
1 Initial 52.38 47.61 -- 33.33 6428 2.38 bvse 2.12*
R ;
2 Post test 39.52 69.07 -- -- 9.87 90.12 bvse 9.55
-- 4
= =
* p<0.05 level
Table 6 explain comparison of the home environment of early childhood children of urban area. It is seen from the
table that home environment scores of experimental urban children were found incieased ( 2% and 90% ) whereas
poor home environment scores of experimental group was il ( 33% and 0%) after intervention (_JINLued L i

values were significant at 0.05% level. means significant difference was observed in control and expe I‘ll'ncflld| group

childrens’ home environment
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Table 7 Comparison of the home environment of early childhood children of rural area

Fig. 6 Comparison of the home environment of early childhood children of Urban area

'S. | Order of Assessed home Environment and percentages of Rural children
No | A t
Control (75) Experimental (75)
Poor Average Good Poor Average Good *t" values
(a)
(b) (c) (d) (e) (H
avsd 3.05* |
1 Initial 55.37 44.62 -- 31.33 66.28 2.38
bvse -2.77%*
2 Post test 39.52 69.07 = - 10.87 89.12 bvse 9.26%*
**p <0.01 level T g T

Table 7 explained about comparison of the home environment of early childhood children of rural area. It is seen

from the table that good home environment scores of experimental or control rural children were iound increased

(two percent and 89%) wherg as poor home environment scores of experimental groups was nil (31% and 0%).

Calculated “C values were significant at 0.01% level. means significant difference was observed in control and

experimental group childrens” home environment
M Pre test
m Post test

Poor verage, Good

|
| Poor ;Average| Good
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Conclusion: From this study it can be conicluded that intervention given to mothers had positive significant effects

in most of the aspects of knowledge related to child care and stimulatory activities. Knowledge level of mothers was =

enhanced, quality of environment available to children at home was improved after intervention,
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ABSTRACT

Reservoir serves as potential water body of water which also harbors coveted bio-resources that sustain animal lifa. Fish is a
potential bioresource for nutrition and offers workplaces tor peaple. The present investigation intended to study the fish diversity in
Bendsura reservoir along with threats and their possible conservation meastres. The study revealed the occurrence of 25
freshwater fish species which belong to 17 genera under 12 families and 6 orders. The Present investigation showed that Bendsura
FEServoir possesses rich biodiversity but PEOper conservation measures are required to maintain jts sustainability, There is a need
for the conservation of fish diversity in this reservoir. The Present status of Bendsura reservoir in the study area may only be
improved by preparation and strict enforcement of proper wildlife legislation for aquatic biota,
e RGN N e W

Keywords; Reservoir, Ichthyofauna, Conservation measire, Fish diversiyg

INTRODUCTION * almost 15,000 freshwater fish species. In recent year
India is one among the seventeen mega bioMversity nations international community has become sensitive in
known from the world endowed with remarkable conservation of natural resources to respand new challenges
biodiversity in its diverse ocosystems and habitats, and and  development, Govl. of India has legislated the
accupies the 9th position in terms of freshwater mega BiodivershyAthOG2 and B.iodivel‘sity diversity rules 2004.
biodiversity, The freshwater ecosystems of India include al! According to TUCN re data list 16928 species are threatened
types of infand wetlands: lakes, rivers, ponds, streams i the world of which 659 fish species are observed in Indian
groundwater, springs, cave walers, floodplains, as well as water (Bobdey, 2013).
bogs, marshes and swamps, including 26 Ramsar Sites. India
with 2.4% of global landmass has 4% of the world's In India, there are about 1,570 freshwater fishes are
freshwaterresources, calegorized into primary, secondary and alien fishes. Primary
freshwater fishes include 858 species belonging to 167
Among different ecosystems, fresliwater ecosystems are the penera, 40 families and 12 orders. Further, 137 species of
richest and more diverse ecasystems on earth, 6% of all secondary freshwater fishes that frequently enter and thrive
species, and more than 10% of all animal species, oceur in in freshwater rivers are also known from India. The

freshwater, includin 8 25% of all vertebrates. The fishes are freshwater fishes are categorized into primary, secondary and
cold blooded vertebrates (v €ma, 2017; Verma and Praksh, alien fishes. Primary freshwater fishes include 858 species
2020). Among vertebrates, fishes are (he fifth largest belonging to 167 genera, 40 families and 12 orders, Further,

agricultural resource and are the primary source of protein 1o 137 species of secondary freshwater fishes that [requently
over one billion people (Ahmad er al., 2019). It has been enter and thrive in freshwater rivers are also known from

estimated that the global diversity of all fishes is 32,500 India (Singh and Prakash. 2022),
species. Considering (hat Ireshwater may constitute less than
0.3% of available global water, it is remarkable that there are A number of researchers including Verma and Prakash

'*(f.'.nrmspom]ing author: drsprc'nachmrd@:‘edf,’ﬁmi?.com .
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(20165 Verma (20165, Ashitk (20F7), Prakash ot o, (20203,
Ashok (2020), Chakraborty ot al. (2021) did a lot on tish
bindiversity of various fresh water bodies but as far as
Bendsura Reservoir of Beed is concerned, it is little explored
aence authorattempted to explore it in detail,

MATERIAL AND METHODS

Bendsura reservoir (capacity 7.106 million cubic metres) is
corstructed on a small seasonal river, Bindusarain 1955 and
It 15 situated near the village of Pali, about 10 ki south of
district Beed of Maharashira. At some places the river is
narrow and looks like a stream: Bindusara originates in the
hills of Balaghat near the village Waghira, in south of district
Beed in Patoda raluga. It is a hilly area. Various small streams
contribute to the river. River Bindusara is a tributary river of
Sindphana and a sub-tributary of Godavari river, Bendsura
river flows from south to north and meets Sj ndphana river,
about 10 km north of Beed town. Total length of the rivet is
about 40 kmi. As an important resort for the native faunal
diversity and beautiful habitat for the phytodiversity, it has

RESULT AND DISCUSSION

Sirsat P.B. 133

never been a subject of scientific or geological stucly.
Therefore, the present study was undertaken to evaluate the
Bendsura reservoir in terms of its ichthyo faunal diversity as
wellas ecological significance for the area.

Fish samples were collected in different seasons from July
2021 to June 2022 from Bendsura reservoir with the help of a
local fisherman mainly during the time of fishing, The
collected smali-sized fishes were directly placed in a plastic
jar containing 10% aqueous formaldehyde solution. But
larger specimens were preserved with an incision on the belly
in the plastic containers. Fresh or preserved samples were
identified up to species level.

Identification of fish specimens was done with the help of it
shape, colour, the pattern of scales, fins, mouth pattern and
other morphological characters and after following standard
laxonomic keys for fishes (Day, 1886; Datta Munshi and
Srivastava, 1988: and Jayaram, 2010).

Table 1: Ichthyofauna of Bendsura Reservoirdistrict Beed.

EN:}. J Fish Species Common Name/ Availability IUCN (2007)
I Local Name in Reservoir Conservation
| . status
| Order- Cypriniformes; Family- Cyprinidae (Minnows and Carps)

1, Catla catla (Hamiliton) Bhakur Comman LC
2 Labeo rohita (Hamiliton) = Rohita Common : EC
3. Labeo bata (Hamiliton) Bata Common LC
4 | Labeo dero (Hamiliton) Gargi Common NE
&, Cirrhinus mrigala Hamiliton) Naini Common LE
| 6. t Puntius sarana (Hamiliton) Sarana Moderate Vu
7z Puntius ticto (Hamiliton) Two spot barb Moderate LC
8. Danio devario (Hamiliton) Patalci Rare LC
8k Amblypharyongodon mola (Hamiliton) Mola carplet Rare LC

Order- Siluriformes: Family- Bagridae T

10, Bagarius bagarius ( Hamiliton) Goonch Moderate VU 1
11 Mystus tengara (Hamiliton) Tengara Common LC
£2; Mystus aor (Hamiliton) Tengara Common LC
13, Mystus cavasious (Hamiliton) Tengara Common LC

Order- Siluriformes; Family- Si}uridﬁ ,
14, I Wallago atty (Schneider) || Pardnj - + Common NT
L
Order- Siluriformes; Family- Schilbeidae
-}r ] 15. ’ Pangasius pangasius (Hamiliton) fi Pangas catfish _l} . Rare LC
)

|




Diversity of fishes inhabiting the bendsura ...

July-December 2022

Order- Situriformes; Family- Clariidace

s o 1
| Clarias bairachus (Linnaeus) I

T w

Mangur | Moderate | LG

Order- Siluriformes; Family- Saccobranchidae

17 Ii Heteropneustes fossilis (Bloch)

Singhi Moderate VU

Order- Ophiecephaliformes; Family- Ophiocephalidae

Saura I Rare l {0

18. Channa gachua (Mamiliton)

19. i Chunua purctatus (Bloch) |

Saura ! Common NE

Order-Perciformes; Family- Gobiidae ( Gobies)

20. Badis badis (Hamiliton) Blue Perch Rare LC
Order-Perciformes; Family- Osphronemidae (Gourami fish)
21. r Colisa fasciatus (Bio-:_;h) _ Rainbow gourami Very Rare NE
Order-Perciformes; Family- Ambassidae ( Glassfishes)

'_22_-'_ ! Chanda nema (Hemiliton) T|r Chanda Muderate NE
S e - ) Ovder-Chipeiformes ; Family-Clupeidae (Herrings)

23 ’ Gudusia chapra {(Hamiliton) Suhia / Suiya Rare LC

Order -Synbranchilormes ; Family- Mastacembeleidae (Spiny eels)

24, : Mastacembelus armatus (Lacepede) Bam l Rare e
LZS. Mastacembelus aculeatus (Bloch) Bam Very Rare EN

LC= Least concern, NT= Near Threatened, NE:=Not Evaluated, EN=Endangered, VU=Vulnerable.

During present exploration 25 species of fishes are reported
with 6 orders and 12 families. Perusal of past literature of fish
diversity in Beed district showed most of the. species washed
out from the Bendsura Reservoir. Three threatened species
(TH) are observed in the study area are Puntius sarana,
Bagarius bagarius and Heteropneustes fossilis moderately
distribute and Colisa fascinates are very rare in the fish
pepulation of the study area (Table-1). More abundance of
carps and cat tishes are observed in the Bendsura Reservoir
due o establishment of inland fisheries, but on the other side
population of wild species went on decreasing due to
deliberated negligence of communities. Since past decades,
the continuous harvesting of high yield fish species from the
reservoir was exercised but less attention towards the
conservation of genetic resources or illiteracy of the localities
about fish genetic resources was done. Endangered condition
of Bagarius bagarius and Colisa fascinates species from the
study area is also may be due to its over exploitation.
Repeated and unplanned fishing in the reservoir and rivers
lowers the population of fishes in this rerservoir (Kar
Devashish ec al., 2006). During present condition of
increased human population and unplanned fishing may be
changed the fish fauna of Bendsura Reservoir. Regarding the
threats, many woikers reported that directly or indirectly
anthropogenic activities are responsible for decreasing the
- diversity and density of fishes in natural water bodies

(Prakash, 2020a; Prakash and Singh, 2020; Prakash, 2021;
Verma, 2021). The threats to Global freshwater biodiversity
have been described under some common interacting
categories such as overexploitation, water pollution,
destruction or degradation of habitat and invasion by exotic
lishes and anthropogenic activities (Prakash and Verma,
2022; Singh and Prakash, 2022).

CONCLUSION

Social awareness about the new conservation approaches of
biodiversity and genetics resources is necessary in the study
areasoas o aware the localities, Proper management of surface
waters by concerned raral authorities may reduce the threat of
fish diversity. The present investigation showed that Bendsura
reservoir possesses rich biodiversity but proper conservation
feasures are required to maintain its sustainability. There is-a
need for the conservation of fish diversity in this reservoir, The
pressure is increasing day by day due to the increasing
population, leading to loss of fish diversity hence, identifying
the problem and making a better management plan is the way
for conservation of the fish diversity of Bendsura reservoir of
Beed district of Maharashtra.
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8. Geographic Information System (GIS) GIS in
Geoscience & its Application

Sirsat P. B.
E————
P. G. Department of Zoology, Mrs. K. S. K. College, Beed.

| Abstract
Geographical Information Systems (GIS) is a fundamental application field of
Geographical Information Systems, where the strength lies in defining the two dimension XY

extent), third dimension (Z component) and the fourth dimension (time) of spatial information.

In the beginning, various attempts were made to solve complicated geological problems using
multivariate and geostatistical methods, which laid the foundation of the geological application
of spatial information system. Specialized m'miné packages were developed in the late 70s and
80s, but the cost of the packages were prohibitive and the general geological community had to
be content with cheaper multivariate/geostatistical packages or such package available in public
domain. In the early years of GIS, the systems were visualized as a graphic tool with limited
spatial analysis capabilities, and the traditional geological community was skeptical about its
usage in solving serious geological problems. However, the GIS developers soon realized the
need for incorporating multi;ariatc, Geostatisticai‘%modulw and powerful 3-D analysis and these
components work often considered as advanced components and became the selling point of GIS
packages. This resulted in the popularity of GIS in the geological community.
Introduction

With time, geological factors evolve. Due to the power in defining the two-dimensional
(X, Y extent), third-dimensional (Z component), and fourth-dimensional (time) spatial
information, it is a most genuine application. field of Geographic Information Systems.
Multivariate and geostatistical methods were iniﬁaﬂy utilised to resolve complex geologi_cal
problems because of the diversity of geology throughout space and time. These two sections
were created for geological applications, including mineral prospecting and data
mtexpolahon/exlrapolatmn. These two approaches nearly led to the widespread use of geological
spat1a1 mfmnatmn systems. Spatial approaches vltere created and used for data ana]ys:s in the
early years. ILater methods for 3-D wsuallsli:}g geologtcal (I_iata werecreated which prompted the
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In recent years various hydrological modeling options have become available in
commercial GIS packages. Additionally, some hydrological packages have a live link with GIS
packages and to perform specific hydrological operations. The most notable amongst them are:

¢ ModelGIS — pre-processor for the MODFLOW (USGS software for GW modelling)
groundwater code that allows model input and output to be created, stored and
displayed within ARC/INFO GIS on UNIX workstations.

4 SiteGIS - Windows based software package for analysing and presenting
environmental data for soil and groundwater remedial investigations. SiteGIS is an
application for a desktop mapping package Mapinfo.

¢ Visual MODFLOW- is a commercial program developed by Waterloo Hydrogeologic.
Its main advantage over MODFLOW s that it allows the user to design the finite
difference grid and input the boundary conditions of the model in a graphical
environment. Coupling Visual MODFLOW with ArcView, the most popular GIS
software, promises increased accuracy in data input and opportunity to further process
modelling output in GIS environment, as well as visually appealing presentation of
results.

Nearly all groundwater management applicat;ons, including hydrogeological database
management, groundwater targeting, resource estimation, recharge estimation, evaluation of the
impact of groundwater exploitation on the environment (runoff, soil moisture, conditions for
vegetation growth, etc.), and evaluation and reevaluation of groundwater resources for urban and
rural fresh water supplies, can be done using GIS. GIS can be used for groundwater risk
assessment, which may include the eradication, localization, and remediation of pollutant plumes
(such as those contaminated with radioactive material and oil), vulnerability assessment, and
environmental impact assessments for civil engineering and human activity influencing ground
water, among other things. Groundwater GIS was created in South Australia using ARC/INFO

and ArcView. Groundwater assessment, development, and management are made easier by this

GIS.

On a scale of 1:50,000, IIRS produced groundwater prospect maps for the whole Indian
National Capital Region. Geological, geomorphological, and groundwater quality data on a
1:50,000 scale were merged into ARC/INFO GIS software. In India's most prone to drought

ENGLISH / Peer Reviewed Refereed and UGC Listed Journal No. : 47026 41

e G, WO N




VOLUME - XI, ISSUE - I1 - MARCH - AUGUST -2023
IDEAL - ISSN - 2319 - 359X - IMPACT FACTOR - 7.537 (ww w.sjifactor.com) AP-5

districts, the Rajeev Gandhi National Drinking Water Mission is producing 1:50,000 ground

water prospect maps.

Fig. 1: Liquefaction susceptibility in parts of Doon valley
(Source: G. Dole and B. K. Srivastava, IIRS)

Mining and Mineral Exploration

The use of GIS in mineral exploration is now widespread, allowing the integration of
disparate digital datasets into a single, unified database. The recommended approach is to
compile all of the available geoscientific data within ¢he GIS in the context of an exploration
model in order to produce a mineral potential map. Careful consideration must be given in
developing the model so that all of the relevant, important aspects of the deposit being sought are
represented. The model is also ;cly important in deciding what weightages to apply to each of
these aspects. In the final analysis, these weightages may be arbitrarily applied by a geologist,
with an intimate knowledge of the model and the deposit. He also decides which factors related
to the deposit are most important, ranging down to those of least importance (a knowledge based
approach). Another approach, which is not applicable in all situations, is to use a statistical
method in order to decide upon weightages. The final result is a combination of all of the
weighted values, producing a map which ranks the study area by degrees of perceived prospects.

One of the widely used statistical data integration technique is the Weights of Evidence Method -

suggested by Bonham-Carter et al. (1989) and Bonham-Carter (1994) in which the quantitative
relationships between data sets representing the deposit recognition criteria and known mineral
occurrences is analyzed usmg Bayesian weights of evidence probability analysis. In this method
the predlcfor maps are used as input maps and the end product 1s an output map showing the
probability of occurrence and the associated uncertainty of the probability estimates of mineral
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deposits. In ample number of case examples, this approach has been applied using various GIS
packages.

GIS is increasingly important in. customizing and integrating a broad range of exploration
data consisting of information on drill holes with summary stratigraphic logs, rock sample and
drill hole sample geochemistry, mineral occurrences, magnetic and gravity images, digital
geology, current and historic exploration details, roads and railways, localities, parks and reserve
forests, restricted areas and integrated bibliography. IIRS has attempted to develop such a system
i.e. Mineral Resource Information System, which is a database on mineral deposits, mainly iron
and manganese ore deposits of the Iron Ore belt of Keonjhar and Singhbhum regions of Orissa
and Jharkhand, India (see box). Similar type of database also exits with much more capabilities
and information content like CB Map which is a two-part GIS database that assembles and
displays information related to mineral exploration in Central America and the Caribbean Basin.
Part 1, The Prospect Database locates and describes over 1000 base and precious metal mines
and prospects and the second Part 2, The Land Status Database locates and describes over 2000
mineral concessions, national parks, forest reserves, reservations, and other areas of restricted
mineral entry. The data from both the Prospect and the Land Status Databases can be overlaid on
a series of detailed base maps including geology, geograj)hy, and shaded relief.

3-D and 4-D GIS

The progress of GIS int:) three dimensions is a revolutionary change for the utility of the
technology in oil and gas exploration and production — because depth is such a fundamental
consideration. One example can be cited where Earth Science Association (ESA) has exploited
ESRI’s extensions to ArcView — Spatial Analyst and 3-D Analyst — to put all of the fields of the
Gulf of Mexico in their proper 3-D perspective. By clicking on a field or well in a 2-D map one
can see the field or well in 3-D with variables for sands, and wells correctly rendered in 3-D.
Also the relevant data can be visualized in 4-D, which can represent series of maps made on a
variable that changes over time. For example, it is possible to see monthly or annual maps for oil;
gas or water production from a reservoir draped over the 3-D polygon for the reservoir. This is

not a simple animation tool — one can still pan and zoom within the viewer and use the ESA Hot

Link tool to access Reports, Charts, make Notes or cxport chosen data to Excel This technology

has great power in quickly exammmg reservoir perfonnance 1denuﬁcat10n of penneablllty

barriers and reservoir compartmentalization.
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Landslide Hazard Zonation

Landslide Hazard Zonation (LHZ) refers to “the division of a land surface into
homogencous areas or domains and their ranking according to degrees of actual / potential
hazard caused by mass-movement” (Varnes, 1984). In the recent past various methods and
techniques have been proposed to analyse causative factors and produce maps portraying the
probability of occurrences of similar phenomena in future. They are as direct and indirect
methods. The direct method consists of geomorphological mapping in which past and present
landslides are identified and assumptions are made on the factors leading to instability, after
which a zonation is made of those sites where failures are most likely to occur. The indirect
method includes two different approaches, namely the heuristic (knowledge driven) and
statistical (data driven) techniques. In the heuristic approach, landslide-influencing factors such
as slope, rock type, landform and land-use are ranked and weighted according to their assumed
or expected importance in causing mass movements. In the statistical approach, the role of each
factor is determined based on the relationship with the past/present landslide distribution. With
the advancement of computing technology, it has become feasible to apply various statistical
methods to analyse landslide phenomena and derive at reproducible hazard zonation maps. This
is further facilitated by the rapid progress in the ficld of remote sensing, which provides most
authentic information on earth surface features and processes involved. Moreover, information
from remotely sensed data can be digitally processed and integrated with other ancillary
information using GIS. ‘

Recently IIRS has contributed towards a national mission launched -at the behest of
Cabinet Secretary for landslide hazard mitigation in most critical areas of H.P. and Uttaranchal
Himalayas, subsequent to Malpa and Okhimath landslides killing over 300 people in 1998. This
project was a joint effort of 11 government departments coordinated by NRSA. The database
was generated on 1:25,000 using IRS-LISS-III and PAN merged data products and data
integration was carried out in ARC/INFO GIS using customised add-on software modules on
Analytical Hierarchy Process (AHP). The hazard degree can be expressed by the Safety Factor, -
which is the ratio between the forces that make the slope fail and those that prevent the slope
from failing. Using one of the simplest models, the so-called infinite slope mode Factor of Safety
can be calculated on a pixel basis. For example, the following formula can be easily

unplemented in any raster based GIS.
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F=  C +(-my)Z cos'brant
Yz sin Bcosd

in which

C’ = effective cohesion (Pa = N/m2).

g = unit weight of soil (N/m3).

m = Zw/Z (dimensionless).

gw= unit weight of water (N/m3).

Z = depth of failure surface below the surface (m).

Zw = height of watertable above failure surface (m).

b = slope surface inclination (°).

f = effective angle of shearing resistance (°).

Some parameters here can be taken from laboratory analysis as constants and the depth of .
failure surface can be taken as the thickness of the sliding material. The depth of the water table
can be used to build up different scenarios such as slope staﬁility in completely dry or saturated

condition. We can also include the effect of seismic acceleration in the infinite slope model.

Earthquake studies

Potential earth science hazards due to earthquakes include ‘ground motion, ground failure
(e, liquéfaction, landslide sand’ surface fault rupture) and tsunamis. Ground motion is
characterised by: (1) spectral response, based on a standard spectrum shape, (2) peak ground
acceleration and (3) peak ground velocity. The spatial distribution of ground motion can be
determined using one of the following methods such as, deterministic ground motion analysis
(methodology calculation), probabilistic ground motion maps and other probabilistic or
deterministic ground motion user-supplied maps. Deterministic seismic ground motion demands
are calculated for user-specified scenario earthquakes. For a given event magnitude, attenuation
relationships are used to calculate ground shaking demand for rock sites which is then amplified
by factors based on local soil conditions when a soil map is supplied by the user. IIRS has done
such studies for Bhuj with respect to recent earthquake and for Dehradun region with respect to a
hypothetical event using ARCVIEW. Peak ground acceleration, liquefaction probability and
lateral spreading are calculated and cross-checked with actual Hqiiéf:st;cﬁon in Bhuj region. For
Dehradun region, different scenarios were built for ;sscssii]g seismic hazard. Although these

studies are very much generalised with respect to data !}'ariability, at least one point is highlighted
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that the role of GIS is obvious in creating such maps. Such maps can be used for calculating
intensity and damage in different scenarios using damage assessment methodology such as
RADIUS 1n GIS environment.

Seismicity induced landslides can also be assessed in GIS using parameters such as
Intensity; slope steep-ness; strength and engineering properties of geologic materials; water
saturation existing landslide areas; and vegetative cover. Various integration techniques for
seismic induced landslides like the one given in HAZUS methodology, can be implemented
using simple matrix overlay in any GIS package.

Concluding

In recent years, there has been explosion of GIS applications in geosciences, a simple
search command in MSN shows 36,000 items for groundwater and GIS, 52,000 items for mining
and GIS, 20,000 items for earthquake and GIS. However, the case studies from Indian region are
limited to only a few academic departments and research organizations. The single most
important reason being late realisation of the role of GIS in geoscience in India. As a result most
of the professional departments either have just started or have yet to institutionalize GIS. Any
useful Geoscience GIS needs enormous amount of data which lies only with professional
departments, therefore, it is highly essential that such “departments take a lead in implementing
GIS. The need of the hour is that GIS must be seen as a part of the ERP solution in mineral
related industry. Apart from the wisualization, simulation and modeling, GIS based Spatial
Decision Support Systems must be explored for geological applications.
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Abstract

Temperature sensing devices such as thermometers are in
continuous demand. As. Temperature is a common symptom
of many infections. There has been a nced to constantly
check temperatures. It is essential to select the perfect type
of device for temperature readings. There are infrared
thermometers (e.g., forehead Digital thermometers)
specially made for temperature reading from a safe distance
with better precision. After COVID-19 outbreak, to prevent
risk, infrared thermometer has recently seen an increase in

human body temperatures. Infrared thermometers are
temperature sensing devices that use electromagnetic
radiation to make non-contact surface temperature readings.
This allows for contactless, fast measurements of
temperature from a safe distance of multiple individuals. An
infrared thermometer proposed a suitable way to ensure
accuracy in temperature Monitoring. To recognize the
infected persons, IR thermometer can accomplish Forehead
temperature measurement.

popularity offering a safe and effective technique to monitor

Ll
Keywords: Human Body Temperature, Infrared Forehead Thermometer

1. Introduction

After COVID-19 outbreak. to avoid risk, it is gssential to routinely check temperatures of individuals. Contact and non-contact
are the two categories of Temperature mamsurenient. Forehead thermometers, are also known as an infrared thermometer, Now
adays you will find anywhere such as public places, offices, Hospitals etc., the contactless thermometers and temperature guns.
There are plenty of choices available. These latest tools are being positioned to check the temperature of human body making
use of an infrared wave, which succeed on contactless technology. There are a lot of certified methods which were developed
after years of research and definitely, the highest accuracy is achieved by some sort of physical contact between the
measurement device and the patient. However, as recent events have shown, there are cases such as virus pandemics. in which
avoidance of direct contact with objects that may be used by other people is strongly suggested. The high contagion rate of
viruses such as the recent COVID-19 can be best dealt with by achieving highest degree of prevention possible ',

Infrared waves or Infrared radiation is a part of the electromagnetic spectrum, Infrared radiation (IR), sometimes referred to
simply as infrared. The radiation is characterized by wavelength. The infrared wavelengths range from about 700 nanometers
(nm) to 1 millimeter (mm). Every day. we all encounter Infrared radiations. In the electromagnetic spectrum, infrared (IR) is
invisible to the human eye as its wavelength is longer than that of visible light. Infrared radiation (IR) is less harmful. The
human eye cannot see it, but humans can detect it as heat.
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Fig 1: Ilecromagnetic Spectrum
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wavelengths are best for studying the longwave thermal
energy radiating from our globe. The wavelength range of
infrared radiation lies between 0.7 um and 1000 pm.

This region of the spectrum is divided into near, mid, and
far-infrared. The region from 8 to 15 microns (um) is
referred to by Earth scientists as thermal infrared since these

wavelength [m]
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Fig 2: Electromagnetic radiation Spe

Infrared thermometers measure temperature by sensing the
infrared energy which every material or object with a
temperature above absolute zero (0 °K) will radiate. In the
simplest configuration. a lens will focus the infrared
radiation onto a detector which in turn will convert this
energy into an electronic signal. After compensating for the
ambient temperature this signal will be displayed as a
temperature reading 1.

In daily life, the measurement of body temperature is a basic
way to determine the normal life of the human body P

An infrared sensor is an electronic instrument which is used
to sense certain characteristics of its surroundings by either
emitting and or the detecting infrared radiation. By knowing
the amount of infrared energy emitted by the object, it
permits temperature measurement from distance without
contact with the object 10 be measure ],

Measurements of forehead temperature are convenient, fast
and involve a low risk of infection. Forehead Infrared
thermometers (IRTs) are suited to quick screening but are
not be used to represent the actual body, temperature as
tympanic(ear) temperature measuremenmts !,

2. Literature review

The coronavitus (COVID-19) has spread globally aud
temperature measurement is used rapidly to screen people.
Handheld forehicad IRTs are easy to use, rapid, noncontact,
and inexpensive. so they are widely used 1. Both electronic
thermometers (rectal, oral, axillary sites) and infrared
thermometers (forehead’ and  tympanic  membrane)
accurately measure body temperature, although variability is
greatest with ‘the tympanic thermometer. A temperature
reading of 37.8°C or more using any of these instruments is
abnormal and’ indicates fever 7. Two types of infrared
thermometers  are uses (o0 measure body temperature:
tympanic(ear) and forehead. With the spread of COVID-19
coronavirus, forehead temperature measurement is used
widely to screen people for the illness. The performance of
this type of device and the criteria for screening are worth
studying *. When the temperature of a natural object is
higher than the absolute temperature, the surface emits
thermal radiation. The infrared thermometer (IRT) detects
this radiant energy that is released by the object via sensing
elements and converts it into an electrical signal. After
signal processing. the nieasured temperature is displayed on
the IRT. This principle is used to develop an IRT 10 measure
body temperature %, Many factors affect the temperature
measurement of the human body ['> '), Recent technological

W
\\

Infrared spactrum: 0.7 to 1000 pm

ctrum characterized by wavelength

advancements have made infrared (IR) thermometers the
choice for contactless screening of multiple individuals. Yet,
even so, the measurement accuracy of such thermometers is
affected by many factors including the distance from the
volunteers' forehead, impurities (such as sweat). and the
location measured on the volunteers’ forehead. While
minimal, temperature differences between the center and
lateral areas of the forehead highlight the importance of the
user in targeting the right area, which is the center of the
forehead. It is necessary for the user to lake precaution in
ensuring that the forehead is dry and the skin surface
temperature s restored before accurate measurements can be
taken |'%). Some non-contact infrared thermometers (NCITs)
devices may not be consistently accurate enough fo be used
as a stand-alone temperature measurement tool to determine
ifthe temperature exceeds a specific threshold (e.g.. 38 °C)
in an adult population. Model-to-model variability and
individual model accuracy in the displayed temperaturc are
a major source of concern. Users should be aware of the
consequences of false negatives and false positives when
using NCITs as a screening tool. Accuracy and credibility of
the NCITs should be thoroughly evaluated before using
them as an effective screening tool. Factors affecting NCIT
temperature measurement and their interpretations should be
considered when developing the temperature measurement
protocol and screening criteria '®.

Temperature measurement provides information about the
internal energy of an object, and its determination and
control are of significant diagnostic importance.

The human body temperature values are distributed
accordingly: constant temperature inside the body (deep
temperature), variable temperature of the skin and
extremities (surface temperature). From the surface of the
body, heat is dissipated into the envircnment in several
mechanisms: radiation. conduction, convection, evaporation.
In the case of checking « large number of people in public
places, the first choice is noncontact thermometers tha
allow temperature measurement without any contact with
the person. The temperatures measured with eontact
thermometers in the upper armpit were higher than the
temperatures measured noncontact on the forehead, In the
armpit, with the arm closed, there are different thermal
conditions than on the surface of the forehead. which is
exposed. To correctly interpret the result of measuring
human body temperature. it is necessary to specify the place
of measurement and the type of thermometer used ',

The use of forehead thermometers has increased because

.
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they are easy to operate, and it is possible to take a reading
without any contact between people. However. they may be
less accurate than other thermometers, such as oral or car
thermometers. particularly if people do not use them
properly. To ensure they get the most accurate reading, a
person should read the manufacturer’s instructions and make
sure the forehead is clean and free of hair or headwear in the
measurement area’'*.,

3. Result and discussion

Infrared and Contactless Thermometer Guns are extremely
easy to operate and are used to get instant and exact
{emperaturc measurement with a one-touch button. It has
Low battery consumption. It can quickly return a
temperaturc result. It has a distance sensing capability. So,
the chances of infection and transferable diseases
automatically get reduced. You can adjust the settings 10 get
accurate readings, whenever you are measuring  the
temperature. You can easily adjust the readings between
Celsius and Fahrenheit to be easy while checking the
temperature. When an object comes close to the sensor, the
infrared light from the LED reflects off, of the object and is
detected by the receiver. You should press a button to start
the reading and wait until the device toots or flashes the
temperature reading on a screen. This should only take a few
seconds "],

' S fgl
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Fig 3: Infrared and Contactless Forchead Thermometer Gun
-

You' can measure the body temperature easily at
everywhere. We can use it at home. Every one Even a Kid
Can Measure the Temperature Easily. A traditional
thermometer has to be disinfected or wash after every
measurement or use. Don't necessarily send radiation inside
the body and hence affect you, since Infrared thermometers
guns work by using Infrared radiation. However, because of
their ability to measure temperature from a safe distance
range, these devices have a wider scope of application than
just checking whether you have a fever.

4. Conclusion

This paper does review on human body temperature
measurement by Forehead Digital Infrared Thermometer. IR
forehead thermometers check the human temperature by
sensing the infrared energy radiated by the body. Forchead
Digital Infrared Thermometer is a good measure in
controlling the spread of the disease. Forehead
thermometers could help to scan large number of peoples.
Making use of forehead thermometers regularly is not
terrifying. 1t is essential to specify the place of measurement
and the type of thermometer used in order to correctly
interpret the result of measuring human body temperature.
The chances of infection and disease transmission, without
bringing the device in contact, automatically get reduced by

www multiresearchjournal com

using IR thermometer. Read the instructions before you start
measuring the temperature since the range can vary
depending upon the thermometer you are using.
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. ABSTRACT ¢
‘Remote sensing technology is widely used in many fields which collects a wide range of observations in a
+ timely manner and use less restricted data collection methods. In recent vears, there have been great
; progresses in remote sensing developments. especially in the microwave remote sensing over the optical
remote sensing. Due to the advantages of independency on weather conditions as well as day/night detection
 of target of interest the microwave remote sensing becoming the main. focus of researchers. It is used for
collecting information about object of interest on the earth surface and also used for monitoring many
“ environment related disciplines, glacial dynamics, crop classification, forest cover, flood mapping, coastal
- vegetation and many more. This paper concludes that microwave remote sensing has great potential than
« optical remote sensing and will play more significant role in the various fields of interest.

& = Keywords : Remote sensing, Active and Passive, Optical, Microwave

o
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e« I INTRODUCTION

Remote sensing is the greatest achievement for acquiring information from objects on earth or other
planetary bodies. It performs the detection, collection and interpretation of target of interest. Getting
- information about an object, area or phenomenon without being in contact with it called as remote sensing.
By measuring the amount and the nature of the reflection of visible light energy from our external
source( such as the sun or light bulb, tube), we can gather information around us, as it reflects away from the
- objects in the ficld of our approach. [n simple words we can say that, with the help of our eyes we can collect
. information about surroundings without touching it. Le., our eyes are excellent example of remote sensing
. device.
. The principle of remote sensing is based on measurement made by the satellite sensor in different
- wavelength or frequency regions of electromagnetic spectrum. The electromagnetic radiation have an

e
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enormous range of wavelengths and frequencies, the range is called as electromagnetic spectrum. Fig.1, shows

3
&

the different regions of the electromagnetic spectrum. 3
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Fig.1. Electromagnetic Spectrum

According to frequency used of electromagnetic spectrum, there are different types of remote sensing [1-2].

I. Optical Remote Sensing :

It is operate in the Visible (0.38-0.72nm), Near Infrared (0.72-1.30nm), middle infrared (1.30-3.00nm), short
wave infrared (7.00-15.0nm) portion of electromagnetic’ spectrum. Optical remote sensing is a passive
technique for earth observation which relies on solar illumination. Below we have discussed the passive
remole sensing.

Passive Remote Sensing :

Such remote sensing requires an external energy source (such as the Sun). It detects natural radiations. This
kind of remote sensing collects data from the Earth's atmosphere and not from the Earth's surface hence,
passive remote sensing mostly perform from satellites. Fig.2. give the idea about passive remote sensing.

. Mainly this remote sensing is used in the applications in optical, infrared, and thermal electromagnetic

radiation. The drawback of this technique is, it's applicable®only during daytime with full of sun radiations
without interfering clouds or smoke or rainfall, etc. another drawback is that the noise is very much
comparable to the desired signal. Hence, the resolution of each cell degrades the quality of the images.

*  Source Sensor .

Incident
Energy Reflected
Energy

Target

Fig.2. Passive Remote Sensing

'Hae ‘carliest applmmon was aerial photography for surveying and military use. Multiple spectral Earth
ei_ﬁervatmn systeriis were introduced in the mid-1960s that captured spectra in the form of images, also -
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known as imaging spectroscopy (IS) [3]. However, when cloud cover, rain, haze persists over an area of

interest in that case, such remote sensing fails to retrieve data.
II.  Microwave Remote Sensing :
It is operate in the microwave region of EM spectrum. Wavelength of this region is Imm - Im and
frequency of this region is 40,000Hz - 300Hz. It has along wavelength thus it penetrate through clouds or any

other weather conditions without any restrictions (except during periods of heavy rain). It provide unique

information like sea, wind and wave direction which are derived from fre

quency characteristics, Doppler
Effect, polarization,

backscattering etc. it overcomes the disadvantages of optical remote sensing. Microwave
wavelength region is used in remote sensing to provide useful information about the earth's surface

(atmosphere, land and ocean).The microwave remote sensing basically carried out using active remote
sensing.

Active Remote Sensing :

Such remote sensing h

as its own energy source for illuminations, Thus they ¢

acquiring data. Major advantage of active remote sensin g is, data can available b
capable of measuring e

an send their own signals for

oth time day or night and also
lectromagnetic signals in all weather conditions. Fig.3. give the idea

remote sensing. The most common examples of this remote sensing
is used to examine the surface of the earth and RADAR (Radio Amp

about active
are LIDAR (Light Detection and Ranging)
litude Detection And Ranging).

A

. Target

Fig.3. Active Remote Sensing '

It transmits and receives its own radio wave pulses towards the object. The active microwave radar system
can be classified in two types as following.

1) Non - Imaging Radar :
It first contains an altimeter that is used to measure sea surface he
aircraft and spacecraft [

ight as well as wind speed. It can be used in

4]. The other is a scatterometer that is used to measure the direction and speed of the
ocean wind. Applications of scatterometer play an essential role in r

egulating the global climate [5-8).
© 2) Imaging Radar:

e
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It includes side looking airborne radar (SLAR), real aperture radar (RAR) and synthetic aperture radar (SAR).
All the types of imaging radar produce images of the area on the earth. SAR is the modified version of .
imaging radar which provides very high resolution imagery of the earth as well as planetary bodies [9].
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Literature Review

. Narural environment is essential for human survival and development as it provides water resources, land

resources, biological resources and climate resources etc. The development trends and future directions are

- forwarded to direct the research application of environmental monitoring and protection in the new era.

Global and regional environmental monitoring relies heavily on remote sensing satellites and sensors that are
able to quickly collect local and spectral data of farge-scale components on the Earth's surface. With the rapid

* development of space technology, remote sensing data is becoming increasingly abundant [10].

Remote sensing provides an ideal platform for gathering empirical dara, such as mapping of global climate
change, to help decision makers and support policies that ensure the right balance between land development
and environmental protection[11]. The main advantage of remote sensing is gaining information without any
direct human or machine contact, achieved by sending electromagnetic radiations. i.e., gaining information
about large sections of earth in a very less time and again and again of the same patch to observe the changes
in a given list of parameters.

~ India is not behind the leading countries in the developed world in taking big steps forward in remote sensing.

ISRO, the Indian Space Research Organization, has launched numerous satellites since 1975, the latest being
the PSL V-C14 (Earth Satellite Launch Vehicle) on September 23, 2009 and the Prithvi-II satellite in October
2009. Due to all this, modernization, broad casting networks also provided very valuable information [12].

The field of remote sensing can be divided into two general categories: Analog remote sensing and digital
remote sensing. Analog remote sensing uses film to record the electromagnetic energy. Digital remore sensing

. uses some type of sensor to convert the electromagnetic energy into numbers that can be recorded as bits and

bytes on a
Computer and then displayed on a monitor [13].
Remote sensing works on electromagnetic radiation. Electrdtnagnetic radiation consists of the electrical and

- magnetic field. An electromagneric radiation is a type of energy which travels at universal speed of light

through free space or through a material medium in the form electromagnetic waves.

Remote sensing system that measures naturally available energy is called a passive sensor. We categorize each
spectral region based on its frequéhcy (v) or wavelength. There are two types of imagery-for passive sensors,
Multispecrral imagery and Hyperspectral imagery.

The main difference between multispectral and hyperspectral is the number of bands and how narrow the

~ bands are. Hyperspectral images have hundreds of narrow bands, multispectral images consist of 3-10 wider

e

bands. Both imagery give the power to see like humans (red, green, and blue), goldfish (infrared), and

. bumblebees (ultraviolet). Actually, we can see even more than this as reflected EM radiation to the sensor

AT A et el e el

e

N g

[14].

Optical imaging is the widely used passive remote sensing where the range is from 0.4um to lmm. In it
electromagnetic energy of the sun is reflected by the earth is received and measured. It cannot penetrate
through clouds; therefore, image is acquired only in clear weather [15].

Optical remote sensing is the oldest method of remote sensing which is started with the invention of
phémgr&phy. As the optical remote sensing has started much earlier than the advance imaging techniques
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like SAR therefore temporal srudics are wel] supported by the oprical tmb;l'g(-s‘ In optical remote sens; ng many
types of error wre shuwln including skew distortion, Panoramic distartion. has. error due to varving solar
Hlumination conditions and crror due 10 unstable plattorm [16:, 1y i affected by the shadow that leads to the
misclassitication of pixel ino low retlectance objects like warer [171. Over the rim » resolution of the fmages
has improved. Now 4 day's several images have the centimeter level of accuracy. Hence microwave remote
SenSNg 15 used for data derection angd collection.
Microwave remore sensing can be Passive as well as active. The process involyes transmitiing the pulses of
microwave in the direction of interest and record the reflection which containg strengeh and position of the
objece. Its clectromagnetic spectrum range is from 1mm to Tm. Microwave can Penctrate through clouds:
theretore, image is acquired in any wearhers [15.17].
SAR s the type of microwave remore sensing wihich can provide a quantitative cs: mation of pround Changes
and cun be used in gl wearaers. It also has the sume errors like speckle, layover 41 fOn_‘qhortering but these
are less than oprical remote sensing [16].
Remore sensing plays an important role in various applications such as Agriculiure, Vegetation, Werland
Mapping, River Mapping, Glacier Mapping, Urbanization, Analysis of Landsiide---Emthquake Forestry,
Geology. Hydrology, Ocean and Coastal Monitoring, Surface Topography and man ¥ more [17-22].
Optical remote sensing gives the biophys'cal and biochemical day through the study of leaf pigmentation and
structure is performed [20]. Under the optical remote sensing, pest infection and disease can he identified as il
appearss in the form of change in spectrs] reflectance. Alsp chanpe in photosintherje processes can be
determined through the near-i nfrared hand and Crop growth manitoring ynd yield estimation can be
performed, Abandoned agricultural land ulso can be jd entified [21],
Microwave remote Sensing can give the information abour the moisture content and strucrure of the canopy,
It can penerrate (he vegetation canopy and can study tho'surface water or Hood extent. Tr derects warer
content of the plant and the soj] characteristics which can support the crop disease detection and also helps in
‘Top growth monitoring [20-22].
Currently availahle satellite imagery has heen applied to numeroys applications in disasrer prediction,
invesiigation and gr Management a global, regional and local scales. Data have been mostly used for more
detailed assessmenes of an carth'waitermath and reconstruction as well ag in Post disaster scientific research
[23]. :

Discussion

A systematic review of remore sensing is discussed in his Paper. In this paper, we Lave discussed Active and
passive remote sensing and also discussed about the microwave remote sensing and optical remote sensing
with positive ang acgative points of 1 he given remote sensing,

Conclusion
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1ts advantages which overcome the disadvantages of optical remote sensing. Satellite imagery is a great data

~ source for quickly responding to differsnt cmergency events. In the field of agriculture (crop monitoring,
¢rop mapping), forestry, geology. hydrology, marine ice conditions, glacier exploration, ocean and coastal
monitoring, remote sensing are of great benefits.
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